Imperial Institute 

OF 

Agricultural Research, Pusa. 





UNITED STA'l'ES DEPARTMENT OE AGRICUiTt^ 
OFFICE OF EXPERIMENT STATIONS 


EXPERIMENT 

STATION 

RECORD 


volume; 60 

JANUARY-JUNE, 1929 


U. S. DEPARTMENT OF AGRICULTURE 

SKOSBiAinr— A. M. Hyde 
HIRKOIOB Off SOUINTlfflO \VoBK--A. R WOOPS 


OfffficK Off HxpmMBNT Stattous—B. W. Au,bn, (Wef 


THE AGRICULTURAL EXPERIMENT STATIONS 


AT.AnvMV--.lwft«rw: M. J. t'unchoss.* 
Aiahka -.m-tt; ll. W. An>ort8,i 
Aiu/ONA l^umn: E. I). UolIA 
NiUUNAAS FmUettW*': 1). T*Ora>A 
(Hlikoumv Herkflcii: K. 1). MorrilU 
('OIOBADO -Fait (Winv i\ 1*. Clillotto.^ 

(’’OVNKITKMIT - 

Htulo Htitlon; Ntw I krai 
Htons}’'talion: Ston^; 

I)KL\WARh Niwark: V, A» MK'iio i 
Flouiov -(kinf^piUe: W. NowoII.i 


( n; 


W. h. Rliito.* 


(Jkobgu - 

Fxturiment: H. V, Htfickoy.* 
n/tm: Coastiil Plain vStatmn; B. !I. Btarr.< 
(lUAM — of Guam: 0, W. Edwards,* 

Hawaii - 

Fodoml Htat ton: ITonoiiUu: I. M* Wosti^toA 
idiicapple CauuorK' HI at ion: Honolulu: A. L* 
Dean.* 

Hu«ttr Planters’ Stivtlon; nonolulu; H. P. Agoe.* 
IPAUO- JSloKOw: E. J. Iddinfts.* 

UuNOiH«(/rftoA«: n. W.MumfordA 
lNX)iANA>^La Fayette: J. 11. Skinner.* 

Iowa -Amee: <\ K. OurtlM.* 

KANAAfih-A/anlio/ton: L. E. Call.* 
Kumxmt-^Iaringtm: T. l\ Cooper.* 
jA)mMANA— C, T. Dowell.* 
MAm«*Oro/w; J. M. Bartletl.* 

MahyunI) •^College Park: 11. J. Patterson. * 

M AHRAOHUBKTTH-AwAppst; F. J. Siovers,* 
MxcmuAM^^jEAMt Xamlng: V. U. Ourdnor.* 
MiKMKflOTA— Farm, St. Pant: W, 0, 
Colley.* 

MiseiBSiPPW. and M, College: h B. Bioks.* 
MiasooRi- 

OdUege Station: Oolumbta; 7. B. Mumtord.* 
Fruit Station; Mountain Oma K. W. Faurot.* 
Poultry Station: ^fountain Cross, T. W. 
Noland.* 

M 017 TANA— Borsman; F. B. I/inHeld.* 


Nlbrahka -Wncolw; W. W. Hiiir.* 

Nr.VADA— Brno; H. B. Hoten.* 

New HAMPsnmn ^/Jurhan: 1. (\ Kendall,* 

New JKRflKY— Nrw Hrunsivick: J. H, I/ipnian.' 
New Muxioo -‘State College: Fabian tlnrdu.* 

New Youk- 

Htttlo Station: Genem: U. P, Hwlrlok.* 

('ornell Station: Ithocm A. R. Mann.* 

North ('‘AROtiNA State College Station, Hateigh: 
R. Y. Wintom.* 

North Dakota- *Slfa<r (Wege Station, Fargo: P. 
F. Trowbridge.* 

Ohio Woooter: (b (». Wllliiiras,* 
OKX.AKOMA>-Mwafrr; (\ ?. Blackwell.* 
OREQOH-CbrraWie; J. T. Jnrdlne.* 
Pennsylvania— 

me College: U. L. Watts.* 

State College: Institute of Animal Nutrition; 
E. n. Forbes.* 

Porto Rico-- 

FedenJ Station: Magagnet: T). W. May.* 
Insular Station: Ph Piedrat: H. Fernftndoj 
Garcia.* 

BnoDE IsuND “Kingem: B. E. Gilbert.* 

South Carolina— C/ emion College: H, W. Ilurre.* 
South Dakota -Z^ roo^lnyr; J, W. Wilaon.* 
Tennessee— K flozTil/p; C. A. Mooers.* 
Ttxtt^CoUege Station: A. B. Conner.* 
UTAH-Zoyan; P. V. Cardon,* 

Vermont— B turBnylen; 4. L. Hilla.* 

ViaoiNiA— 

PkMmg: A. W. Drinkardjr.* 

Pfo/tfolk! Truck Stattoxi; T. 0. Johnson.* 
Virgin IsuNUs-a. Croix: J. B. Thompson.* 
Waskinoton— 

College Station; Pntlmn: E. C. Johnson.* 
Western Station: Pupallup: J. W. Kalkus.* 
West Vzroxnu— M oryaafoion; F, D. Fromme.* 
Wisconsin— M adison; H. L. BusssU.* 
WYOMma-XaroTOls; J. A. Hill.* 


* Director, Noting Director, * Superintendent, 


IT 



EXPERIMENT STATION RECORD 


Kditor: Howaku Lawtoh Kniout 

BIHTOKIAt. DKPARTMBNTH 

AgrlcuHuml and Uiologk*al OheiniHlry— 11 0. WAmMAN. 

Metoorology — W. 11 Bkal. 

tSoUs and irertni!!i‘rH~Il 0. Watbbmah. 

Agrifullurnl IRiliiny and DiHwiHc'H of Plants— W. H. Evans, W. E. Boyd. 
(5(>m*l ics— 11 M. Htkix’e, J. W. WEi.UNO'roN, G. IIatnus. 

I'Told ('r(»ps— H. M K'n-iKi'E. 

II«rlic*ul/niv and Koroh(ry~.r. W. Wblmnhton. 

Economic Zoology and Entomology — W. A. Hookkh. 

Animal llnsbnndry, Dairying, and Dairy I’amilug—Il W. Mabbton. 
Vet('rinary Medicine— W. A. Hooker. 

Agricultural Engineer ing— 11. W. Tbuixinobb. 

Uural EconranlcH and Sociology. Agricultural and Homo Economics Education- 
F. 0. Harden. 

FoodH and Human Nulritlon- Sniii. 1. Smith. 

IVxtilcH i.nd Olotliing-H. M. Stbbcb, Sybit. Xa Smith. 

Home' Manngem(>n( and ildulpment . 

jndoxes~MA«Tii:.v 0. OuNDtACii. 
lllbllogrnidileM— ClORA 1. Fbwikamp. 


CONTENTS OF VOLUME 60 


EDITOBIAL NOTES 


The foriy-aceond convention of tlie AsHoclatiou of Ijand-Orant Oollogcn 

and UiilversitioH 

tlOHOaroh at the 1028 convention of the AsKOclatlon of Land'-Qrant ColtegOH 

and Uni vondtles — . — ... .... ...... 

Tho Amerhnn Society of Animal Production. ....... 

Economic and Hoelologloal research at the Chicago moetinga.. ... 

A handbook on Bcsearch Method and Procedure in Agricultural Eco- 
nomics — 

Agricultural extension work In the United States, ITSS-IOSS— ... ... 

Appropriations to the Federal Department of Agricoilure for the fiscal 

year 1080 — — - — .... 

Thomas Burr Osborne, a personification of research Ideals — .......... 

Some Pennsylvania pioneers in Bgrlcultural science... 

m 


Pag* 

1 

101 

801 

805 

SOS 


601 

701 

706 



IV 


BXPEEIMBMT STATION BBCORD 
STATION PUBLICATIONS ABSTRACTKD 


tVol. 60 


at.abama Station: 

Bulletin 227 15K> 

Thirty-eighth Annual Report, 1927 — - 1 12, 

121, 123, 129, 138, 152, 156, 159, 168, 169, 170, 172, 173, 1S2, 18,3, 199 

AiASKA Staxionh: 

Bulletin 7 - -- I'll 

Circular 2 — 'll' 

Report, 1927 - - 709, 728, 736, 758, 7r)», 794 

Aiuzona Station: 

Bulletin 12t 57 

Bulletin 123 182 

Bulletin 126 

Bulletin 127. - 471 

Bulletiu 128 - 437 

Technical Bulletin 19 514 

Technical Bulletin 29 — — — - — — — . — — 601 

Technical Bulletin 21 - — 515 

Technical Bulletin 22 515 

Technical Bulletin 23 591 

Technical Bulletin 24 017 

Timely Hints for Karmers No. 169 40 

Abkanbas Station: 

Bulletin 227 14.3 

Bulletin 228 185 

Bulletin 229 86 

BuUetIn 280 810 

Bulletin 231 (Fortieth Annnal Report, 1928) 803, 

804, 805, 811, 812, 818, 820, 884, 841, 854, 857, 859, 862, 8(r>, 868, 
874, 876, 883, 899. 

CAiaroBNiA Station : 

Bullottn 460 742 

BuUetln 457 186 

Bulletin 468 366 

BuUetln 469 385 

BuUetln 460 587 

BnUetln 461 680 

BuUetln 462 784 

Bulletin 468 788 

Bulletin 464 877 

Hllgardla, Tolume 8— 

No. 14, September, 1928— 818 

No. 16, September, 1928— — 888 

No. 16, November, IffiiS 628 

OoouHuno Station: 

BuUetln 826 40 

BnUetln 880 278 

BuUetln 886 480 

Bulletin 887—— 86 

BuUetln 889 847 

Bulletin 842. — 488 

BnUetln 848.. 44 

Press BnlleUn 66 68 



19293 OONTEKTS V 

CONNKCTIOUT StATB STATION I Page 

Bulletin 20C 624 

Bulletin 297 736 

Bulletin 298 (EeiK»n, 1028) 710,728,743,751,794 

FiCty-first Reimrt, 1927 498 

OoNMimriTT Sioims Station: 

Bulletin 150 (Report, 1028) 626, 

529. 5IW, 649, 670, 580, 680, 590, 599 

Bulletin 151 534 

Bulletin 152 630 

Bulletin 153 676 

Bulletin 154 577 

Bblawabh Station: 

Bulletin 155 316 

Bulletin 156 382 

Bulletin 157 748 

Bullettiii 158 (Annual Report, 1928) 713, 

714, 736, 744, 749, 750, 703, 786, 768, 781, 790, 794 

Bulletin 159 880 

FiiORXUA Station: 

Bulletin 198 136 

Bulletin 109 830 

Bulletin 200 801 

Bulletin 201 817 

Annual Report, 1927 118, 

120, 130, 139, 146, 151, 152, 156, 156, 159, 167, 171, 174, 175, 183, 
100, 105, m 
Gbojwxa Station: 

Bulletin 148- 642 

Bulletin 140 8X5 

Olreular R‘{ 816 

Gmoroia (^oahtal Tlatn Station: 

Bulletin 0 (Eighth Annual Report, 1927) 132,140,107,199 

Guam Station: 

Report, 1927 802, 813, 820, 835, 844, 858, 800, 800 

Idaho Station: 

Bulletin 161 70 

Bulletin 162 «... 186 

Olreular 52 108 

ItdC^iNOiB Station : 

Bulletin 314 00 

Bulletin 315 285 

Bulletin 316 508 

BuUetln 317 , 660 

Bulletin 318 670 

Circular 330. 486 

Circular 331 679 

Circular 770 

Circular 333 .... 882 

Soil Report 40 209 



VI 


EXPBSIMENT SXAIIOM BrCOKU 


IVol (lO 


Imractts SrAHOJs — Continued P#*» 

Soil Repoit 41 - «17 

Foily fust Annual Uepoit 1928 - - 212, 

217, 218, 221, 222, 228, 229 2JS, 253, 211, 2"7. 2">S 2(i(>, 2t>2 293, 
272, 274, 27C, 289, 281, 2SS, 291, 201, 298 
lNMVN\ Sjaiion; 

Hulktm .123 _ _ _ _ 79 

Cluular 151 — 82 

OuuUi n." - 29 

Ciunlar 169 — 9S 

OucuUr 157_ - - 79 

lowi. SrAiioN 

lluUetln 253 495 

Bulletin 254 4S5 

Bnllelin 25.5 - 4S1 

Bulletin 250 - SM 

Ueseaitli Bulletin 111 — _ 3S 

lUsoauli Bulletin 115 — — . _ 55 

lleseanh Bulletin 110 42 

Circular 113 _ _ SSS 

Ixsallet 26- - 400 

Leaflet 20 400 

Soil Suntj Ilepoits 50-53 210 

Kansas Siaiion: 

Cliculai 141- 1'«i 

Fort Hays Substation, Beel Cattle Investigations 1027-192S„ 851 

Kbntookt Station 

BulleUn 280 01 

Bulletin 281 - _ 53 

Bulletin 283 2hl> 

Bulloliu 284- 253 

BuUetln 285 485 

Bulletin 280- 779 

Bulletin 2&r. - . 781 

BuUollu 288. 888 

Tblily-nlntli Annual Eeiiort, 1920, 1'ait 2- 199 

Foitietli Annual Report, 1927, Bait 1 207, 

212, 223, 23.3, 239, 251, 260, 201, 205, 283, 298 

Maintb STAXION' 

Bulletin 840 757 

Official Inspections 127 - ..... .... . 2S0 

Official Xaspectlons 128 75S 

Official Inspections 129 — 720 

HASTiAim Station; 

BuUeUn 297 037 

Bulletin 298 841 

Bulletin 299—. - — — 821 

MASsACHtrsaiTS Station- 

Bulletin 248 . ... 87 

Bulletin 244 88 



Id29] CONTENTS Vli 

Massachusetts Station — C ontinued Page 

Bulletin 246 C43 

Bulletin 246 014 

Oontiol Senes Bulletin 4? ti70 

Technical Bulletin 13 174 

Technical Bulletin 34 7S 

Technical Bulletin 15 . . 80 

Moteoiological Bulletins 473-170, May-August, 302S 111 

Meteorological Biai<41ns 477-47S, Soptenibei -Cktobot, ja2S - 315 

Meteorological Bulletins 170-4S0 Novoinbei-Doccinbei, 1928 710 

Michigan Staxion . 

Special Bulletin 171- 187 

Special Bulletin 375 40 

Special Bulletin 177 317 

Special Bulletin 178 50 

Special Bulletin 179 — — 237 

Special Bulletin ISl — ^ « 4lSS 

Special Bulletin 182 341 

Technical Bulletin 02. 12 

Technical Bulletin 93— 371 

Teehnloal Bulletin 94 471 

Technical Bulletin 96 397 

Quaiterly Bulletin volume 33 — 

No 1 Au4nst, 3928 - - 24, 

48, 52, 50, 6S 03. 00 C8, 70, 79, 83 

No 2, No\ ember, 102S 431, 

438, 440, 412, 450, 107, 470, 482, 484, 498 

Minnesota SrATioN : 

Duluth Substation Bepoit, 1920-3027^ 130, 

132,110,171,172,183,109 

Mississirei SrArioN 

Bulletin 253 31,53,08 

Bulletin 254 788 

Bulletin 256 - 780 

Bulletin 260- - - 885 

Bulletin 257 — - — — - 8S5 

Bulletin 258 832 

Bulletin 259- 862 

Bulletin 200. . « .850 

Te<4m!eiil Bulletlu 14— - 103 

Technical Bulletin 35 - - ----- . 300 

Technical Bulletin 10 - 351 

Circular 78 3(}3 

Circular 79 — 247 

Circular 80 736 

Circular 81 - — - - — — 747 

Circular 82 734 

Circular 88 816 

Mxssoubx Station; 

Bulletin 200- — — 322 

BuUetln261 187 



vm ETPEBIMBWa STATION BLCOKD [Vol «0 

MiS6.otJBi Stahon — C ontinued Pag* 

Bullelui 202 078 

Bulletin 203- - 02i 

Ki scat til Bulletin 111 — - „ _ — tO‘l 

Kesiarcli Bulktin in — - - -- 07 

Ktsiaidi Bnl till! 110 — - 07 

lU'si ii(h Built tin 117- _ - - - - 10" 

tiuululOS - - - 101 

Mon 1 ANA SfATlON 

Bullolm20l 22S 

Bulletin 2(10 10 

Buiiouu2o/ no 

Bulletin 2(IS — 02 

Bulk (in 211 S7 

Bullttm 211 OOS 

Bulletin 211 010 

Oiitul u 136 170 

Xhiityiouitli Annual Ktptnl, 1927 710,720,729,737, 

742, 741 717, 719, 751, 750, 701, 701, 700 700, 772, 77S, 785, 702, 701 
NPURABKA SlAlION 

Bulk (in 225 107 

Bulledn 22S 60.1 

Nbw IIvuvsuiBn SrAitoN 

Bulletin 234- 280 

Bulletin 256 229 

Xeamital Bulletin 35 173 

Teduutal Bulletin 36 — - 164 

Technical Bulledn 37- 12S 

Naw JtRsi T SiAnoNs 

Bulletin 400 - ^ 

BuUttlu461 458 

Bulletin 402 no 

Bulletin 403- 00 

Bulktin 471 OS 

Bulk tin 472 - 819 

Bulletin 473 131 

Bnllotiu476 711 

Bulletin 470 741 

Bulletin 477 143 

Bulletin 478 — — 438 

Bulletin 479- flai 

Om!nkir20S 4U 

Circular 204 286 

Circular 210 - 841 

Circulai 211 - __ 847 

Circular 212 

Circular 213- — ——————— 823 

Oiicular 214 - . 823 

Circular 216 — — — - 828 



1929] 


CONTENTS 


XX. 

Nbw Jebset Stawons — C ontinued 
Hints to Poultrymen — 

Volume 16 — Page 

No 10, July, 1028 178 

No 11 August, 1028 173 

No 12, Septembei, 1028 173 

Volume 17 — 

No 1, Octobei, 1928 301 

New MEf\i!CO Station 

Bulletin 168 01 

Bulletin 109 36 

New York Cobneu Staiion 

Bulletin 406 84 

Bulletin 407 141 

Bulletin 468 — 70 

Bulletin 460 85 

Memoir 116 4S7 

Memoii 117 029 

New Yobk State Station 

Bulletin 555 449 

Bulletin 556 461 

Bulletin 567 — 710 

Bulletin 568 748 

BulUtin 659 771 

Bulletin 500 740 

Bulletin 661 756 

Tcchnkal Bullet in 135 426 

Technical Bulletin 136 426 

Technical Bulletin 137 445 

Technical Bulletin 138^ 420 

Technical BulleUn 130 474 

Technical Bulletin 140 474 

Technical Bulletin 141 426 

Technical Bulletin 14Z. 426 

Toclmical Bulletin 143 420 

T<K*hnlcal Bulletin 144 * 426 

T<Kh«l<al Bulletin 145 433 

Technical Bulletin 140 — «« . — 709 

Technical Bulletin 147. 771 

Oiicular 106 308 

Forty-seventh Annual Itepoit, 1928 410, 

422, 428, 437, 444, 448, 451, 452, 453, 408, 473, 408 

Noeth Oabouna Station 

Bulletin 257 310 

Bulletin 258. 886 

Bulletin 260 303 

Bulletin 260 678 

Bulletin 281 022 

Bulletin 262 023 

Technical Bulletin 31 876 

Technical Bulletin 32 423 

Technical Bulletin 88 793 



X 


EXPEBIMENT STATION BEOOBD 


I Vol 60 


Nobth Oabolina Station — C ontinued. Page 

Technical Bulletin 34 777 

Agronomy Information Circular 17 636 

Agronomy Information Circular 18 618 

Agronomy Information Circular 16 783 

Agronomy Information Circular 20 735 

Agronomy Information Circular 21 735 

Agronomy Information Circular 22— - . - - - . 710 

NoBrn Dakota Station: 

Bulletin 218 - 41 

Bulletin 210 34, 41 , 60, 08 

Bulletin 220 81 

Bulletin 221 88 

BuUetin 222 818 

Bulletin 223 888 

BuUetin 224 826 

Ohio Station : 

BuUetin 423 177 

Bulletin 424 83 

BuUetin 425 184 

Bulletin 420 - 144 

Bulletin 427 1 683 

Bimonthly Bulletin — 

Volume 18 — 

No. 6, September-October, 1928 117,360,171,173,188,109 

No. 6, November-December, 1928 464, 468, 472, 479, 482 

Volume 34 — 

No, 1, January-February, 1929- 733,741,740,768,760,781,782 

Circular 10 461 

Department of Horticulture, Experimental and Kosoarch Work, 

1926-1927 135,140,164 

Deimrtment of Horticulture, Exiierimental and KoHoarch Work, 

1027 735, 738 

Field Work of the Ohio Agricultural Exi)eriment Station, WooHtor, 

Ohio 635 

Truck Crop Experiments at the Washington County Truck Farm, 
Marietta, and the Central Experiment Station, WoostiT 741 

Obxahoma Station: 

Bulletin 179 256 

BuUetin 180 - — . 435 

BuUetin 182 488 

Bulletin 183 437 

BuUetin 184 267 

Circular 73 463 

Circular 74 — 482 

[035XAHOMA] PANHANBUB STATION: 

Panhandle BuUetin 1 - 735, WS 

Obiqgon Station; 

BuUetin 285. 

BuUetin 236. 

Circular 85.. 


183 

132 

173 



19201 


COITTfiJSITS 


XI 


Obegon Station — C ontiniiea. Pajro 

Olrcolnr 80 757 

Circular 87 710 

Bionninl Report, 1023-1026 710, 

717, 71S, 710, 731, 738, 730, 745, 740, 740, 752, 751, 700, 762, 
705, 700, 700, 773, 770, 770, 781, 700, 705. 

Phnnsylvania Station: 

Bulletin 220 - 25 

Bulletin 230 (Forty-first Annual Report 1028) 313, 

314, 317, 321, 322, 327, 337, 312, 313, 355, 302, 303, 304, 305, 307, 
374, 379, 381, 393, 308. 

Bulletin 231 784 

PoEio Rico Station : 

Report, 1027 710, 731, 739, 742, 746, 774, 779, 795 

Porto Rreo Dei^auimicnt op Agrictotur® and Labor Station: 

Bulletin ;u (Spanish edition) — 334 

Riioub Isr*AND Station : 

Bulletin 212 35 

Bulletin 213 24 

Bulletin 214 18 

Bulletin 215 - 80 

Bulletin 210 718 

Annual Feed Circular, 1028 253 

Annual Pertill:5er Circular, 1028 518 

South Caromna Station: 

BulMln 240 184 

Bulletin 250-... 20 

Bulletin 251 455 

Bulletin 262 708 

Bulletin 25Ji 782 

Circular 34 784 

Forty first Annual Ri^port, 1028 717, 

718, 732, 733. 740, 764, 701, 705, 770, 782, 705 

South Dakota Siatxon:* 

Bulletin m: 28 1 

Bulletin m 287 

Bullet In m 285 

Bulletin m 284 

Tmnnrhsk® Station : 

Circular 23- --- — 673 

Circular 24 832 

Fortieth Annual Repoil, 1027 110,133,*WO,148,152,153,10l,100 

Thixab Station: 

BuUetln 382 104 

BuUetln 383 180 

Bulletin 384 184 

Bulletin 385 254 

BulleUn 380 548 

BttllcUn 387 518 

BuRetin 388 5ST 


Bulletin 380- 747 



Xn EXPEBIMENT STATION BECOKD [Vol 60 

Tex^s Station — C ontinued. Paw 

Bulletin 390 - - 717 

Bulletin 391 - StM: 

Oirctilai 52 - - - - - 075 

Upau Staiion: 

BuU(*Un20b - - — - - 7K3 

Ciicnlar 75 . - - , 473 

Circular 70— — W)9 

VLRMONr Station: 

Bullean 2S2 til 

BullcUu283 - 4S3 

Bulletin 2S1_ - 003 

Virginia Station: 

Bulletin 201 — - 105 

Bulletin 202 119 

Bulletin 203 87 

Bulletin 20 1 - 459 

WAfimNOioN Colli Gr Siation : 

Bulletin 227 - 130 

Bulletin 228 870 

Bulletin 229 (Thlrty-el«lith Annual Report, 1928) 891 » 

803, 814, 820, 830, 8;i3, S12, 845, 855, 850, 858, 850, 802, SOO, S77, 891) 

Popular Bullet in 1 43 3 42 

Popular Bulletin 1 44 — — 825 

Wesiebn Washington Station; 

Bulletin 9-W 144 

Bulletin 10 -W (Annual Report, 1928) 732, 740, 710, 750, 700, 775, 795 

West Vtbginia Station ; 

Bulletin 218 855 

Bulletin 210 210 

Report, 1925-1027 398 

Wisconsin Station; 

Bnlletln 398 305 

Bulletin 399 m 

Bulletin 400 - 4(Mi 

Bulletin 401 08,1 

Bulletin 402 . 3H2 

BuUeUn 403 ... 480 

Research Bulletin 85 ... .. .. . 348 

Research Bulletin 80 .. 727 

Wyoming Station; 

Bulletin 100 1 ... 174 

Thirty-eighth Annual Report, 1028 .. 730, 


732, 746, 750, 758, 701, 762, 705, 768, 770, 775, T7<t, 789, T{)4, 705 

UNITED STATES DEPARTMENT OF AGRICULTURE PUBLICA- 
TIONS ABSTRACTED 

Bulletlu 1425, The Air Seasoning of Western Softwood Lumber, S* V. 

FuUaway, jr., H. M. Johnson, and 0, L. Hill 743 

Technical Bulletin 08, Ranch Organfcaation and Methods of X^ivestoefc 
Production in the Southwest, V. V. Parr, G. W. Collier, and G. S. Klem- 
medson 1 B 4 



1929] 


CONTENTS 


xin 


Pace 

TechnjCiil Bulletin 78, Marketing Ameiican Cotton on the Continent 

of Europe, A B Cox 80 

Technical Bulletin 79, Major Transactions m the 1920 Bccombei Wheat 

Futuio, J W T I)u\el and Q W. lToilmin„ - 285 

Technical Bulletin 80, Tists oi Blowfly Baits and licpelhuiis (lining 1920, 

D 0 raiman, E W IjImKc, F V Bishopp, and K. 0 lioaik 459 

TcKhnical Bulletin 81, The Hessian Fly in Onliforiiia, C M. Tafkavd - 457 

Teclniical Bulletin 82, Mutual Inigation Coinpnnic^s, W. A. ITutdiuis 888 

Technical Bulletin 8:}, Tho Pacihe Flathead Borer, 11. E Uuike and 

A. G. Bovlng 850 

Technical Bulletin 84 Presoivaticn of Poaches for Use m the Mannfae- 
turo of lee Cream, C W. Culpepper, S. Caldwell, and B C Wnght. 90 
Todinioal Bulletin 85, Factoid That Influence Wool Production with 
Range Ramhouillot Sh(ep, D. A. Spencer, J. I. Hardy, and M. J. 

Biandon 465 

Ftirmeis' Bulletin 1500, The Soighnm Midge, wdtli Suggostlorh for 

Contiol, C. II Gable, W. A Baker, and L 0 Woodruff 850 

Foiineis’ Bulletin 1508, Rabbit Parasites and Dib(‘ase«, B, Schwailz 

and W B Sliook 778 

Farmeis’ Bulletin 3509, Eailhworms m Pests and Otherwisis W. R. 

Walton* 355 

Farmeis’ Bulletin 1570, Mos((ulto Rimiedies and Preventives, L 0. How- 
ard and F. 0 Bishopp-. ICO 

Farmers* Bulletin 1571, The Etnopean Stalling In the United Rlatos, 

E R. Kalmhueh 655 

Fanners* Bulletin 1573, Legume Hays for Milk Production, J. R. Dawhon- 478 
Faimers* BuUi‘tm 1571, Preparing Johnson Hay for Market In the Black 

Piairie Bolt of Alabami and Mississippi, M. A. Crosby 485 

Farmers’ Bulletin 1575, Game I^iws for the Season 1028-1929: A Sum- 
mary of Federal, HI ate, and Provincial Statutes, F. L. Eamshaw 358 

Farmers* Bulletin 1576, l^ur Laws for the Season 1028-1920, F. L. 

Earnshaw and F, G. Grimes . 355 

It*iinners’ Bulletin 1577, Harv(*hting Grain Sorghums, J. H Martin, L. A. 

Ileynoldson, B. E. Rothgeb, and W. M* Hurst 220 

Statistical Bulletin 23, Car-l^ot Shipments and Unloads of Important 

Fruits and Vegetables for the Calendar years 1924-1920 . „ ia5 

Statistical Bulletin 24, StatlHUcs of Fats, OilK, and Oleaginous Raw 

Materials 786 

Circular 37, Tho Protwtlon Forests of the Mississippi River Watershc^d 

and Their Part In Flood Prevention, E. A. Sherman-,- — — 145 

Circular 38, An Apparatus for Adding Gypsum to Irrigation Water, C. S. 

Scofield and E. W. Knight 277 

Oirculax 30, Bacterial Wilt and Winter Injury of Alfalfa, F, E. Jones and 

J. L. Wclmer-— - 50 

Circular 40, The Spread of the European Starling in NosOx America (to 

1928),M.a:. (Jooke 665 

Circular 41, Membership Relations of Cooperative Associations (Fluid 

Milk), X W. Jones 486 

Circular 42, The Xellow Day Lilies, B. X, Morrison — — 543 

Clreulaflf 44, Marketing CaUfomla Grapes, B. W, BtaiweU and W, F. Oo»-. 87 



XIV 


EXPERIMEISTT STATION BEOOKD 


IVol 60 
Pae« 

Circular 45, The Application of Sodium Fluosillcate by Airplane in on 
Attempt to Control the Sugar Cane Moth Borer, T. B. Holloway, W. B. 

Haley, and J. W. Ingram 250 

Circular 46, Methods of Collecting and Preserving Pollen for Use in the 

Treatment of Hay Fever, J. W. KeUy 024 

Circular 47, Standardized Cotton Tare in Bgypt, W. I. Holt 636 

Circular 48, Improved Apparatus and Method for Making Shellings ” of 

Rough Rice, W. H, Smith 036 

Miscellaneous Circular 109, Federal Legislation and Regulations Relating 
to the Improvement of Federal-Aid Roads and National-Forest Roads 

and Trails 779 

Leaflet 17 (rev.), Cooking Beef According to the Out, L. M, Alexander 

and F. W. Yeatman 789 

Leaflet 25, Preventing Feed Flavors and Odors in Milk, C. J. Babcock 366 

Leaflet 26, Dresses for the Little Girl, M. Campbell 98 

Leaflet 27, Recommendations to Beginners in Fur Farming, F. G. Ash- 

brook 768 

Leaflet 28, Lamb AlS You Like It, 1m M. Alexander and F. W. Yeatmau 89 

Leaflet 29, The Faim Woods, W. R. Mattoon 342 

Miscellaneous Publication 15, A History of Agricultural Bxten&ion Work 

in the United States, 1785-1923 488 

Miscellaneous Publication 28, The Livestock Review for 1927, H. M. Con- 
way 187 

Miscellaneous Publication 29, Measuring Forest-Fire Danger in Northern 

Idaho, H. T. Gisborne 544 

Miscellaneous Publication 30, Directory of Officials and Organizations 
Concerned with the Protection of Birds and Game, 1928, compiled by 

T. Denmead and F. G. Grimes 358 

Miscellaneous Publication 31, The Changing Uses of Textile Fibers in 

Clothing and Household Articles, B, L. Clark 497 

Miscellaneous Publication 32, List of Technical Workers in the Depart- 
ment of Agriculture, and Outline of Department Functions, 1928 387 

Inventory 83, Plant Material Introduced by the Office of Foreign Plant 
Introduction, Bureau of Plant Industry, from October 1 to December 

31, 1925 126 

Inventory 86, Plant Material Introduced by the Office of Foreign Plant 

Introduction, Bureau of Plant Industry, January 1 to March 31, 1920 322 

Crops and Markets: 

Volume 5 — 

No. 8, August, 1928 87 

No. 9, September, 1928 187 

No. 10, October, 1928 885 

No. 11, November, 1928 485 

No. 32, December, 1928 680 

Volume 6 — 

No. 1 , January, 1229 785 

Official Record, Volume 8, No. 4, January 24, 1929 876 

TiTBUAiy r? 

Blbliograpblcal Ckmtrliratioos No. 18i Agiicultaral and Home Bco- 
n(Hnlc3 Hztmisioa In tbe United States: A selected list of refer- 
ences^ combed by 0. L. Fddkamp 188 



1929] 


CONTENTS 


XV 


Btjbbatt (W Agbicdi/tueal Economics : Page 

Foreign Section Report 37, Foreign Trade of the United States, 

1790-1928 : Corn and Com Products, 0. G. Gries 486 

Sources and Uses of Income Among 300 Farm Families of Vinton, 
Jackson, and Meigs Counties, Ohio, 1926, B. L. Kirkpatrick and 

H. W. Hawthorne 487 

Annual Family Living In Selected Farm Homes of North Dakota, 

B. L. Kirkpatrick 487 

The Policy of the Government Toward Agi’icultural Cooperation, 

0. L. Christensen 486 

Index Numbers of Prices Farmers Pay for Commodities Purchased, 

0. M. Purves 287 

Bijbbait op Biological Suevlt : 

Alaska Game Commission Circular 5, Laws and Regulations Relating 
to Game, Land Fur-Bearing Animals, and Birds in Alaska, 1928- 

1929 365 

North American Fauna 61, A Taxonomic Review of the American 
Long-Tailed Shrews (Genera Sorex and Microsorex), H. H. T. 
Jackson 158 

Bubpau op Chemistry and Soils : 

Field Operations, 1922— 

Soil Survey in Wisconsin, Green County 211 

Field Operations, 1923 — 

Soil Survey In Idaho, Minidoka Area 617 

Soil Survey in Michigan, Ogemaw County 211 

Soil Survey in Nevada, Moapa Valley Area 18 

Field Operations, 1924— 

Soil Survey in Alabama, Cherokee County 209 

Soil Survey in North Carolina, Rutherford County 802 

FOBEST Sebvecb: 

Lake States Forest Experiment Station, St. Paul, Minn., Report to 

the Advisory Committee, 1927 46 

Progress Report of the Forest Taxation Inquiry, F. R. Fairchild 828 

Timber Depletion, Lumber Prices, Lumber Exports, and Concentration 

of Timber Ownership 48 

BuEOitT OP Plant Industry: 

The Arlington Experiment Farm of the United States Department 

Of Agriculture, compiled by E, V. A, Avery 498 

Bueeau op Pubilio Roads : 

Public Roads, Volume 9 — 

No. 7, September, 1928 278 

No, 8, October, 1928 378 

No, 9, November, 1928 481 

No. 10, December, 1928 673 

No. 11, January, 1929 779 

Report of a Plan of Highway Improvement in the B^onal Area of 

Cleveland, Ohio 878 

RusafiAV OP Soils: 

Field Operations, 1922— 

Soil Survey in Texas, Harris Ounty. 


815 



CONTENTS 


[Vol.60 


WEA.THEK Bttsbatt: Page 

Circular M, Marine Division, Instructions to Marine Meteorological 

Observers 617 

Circular N, Aerologioal Division, Instructions for Airway Observers- 617 
Circular 0, Aerological Division, Instructions for Making Pilot Bal- 
loon Observations 617 

Monthly Weather Review, Volume 56— 

No. 6, May, 1928 16,17,79 

No, 6, June, 1928 17 

No. 7, July, 1928- 314 

No, 8, August, 1928 314,867 

No. 9, September, 1928 606, 606 

No. 10, October, 1928 606 

Climatological Data, Volume 16— 

Nos. 5-6, May-June, 1928 113 

Nos. 7-8, July-August, 1928 418 

Nos. 9-10, September-October, 1928 709 

Daily River Stages, Volume 25, 1927 277 



EXPERIMENT STATION RECORD 


Voii. 60 


jAinjABT, 1929 


No. 1 


Once again adhering to the time-honored custom of a meeting in 
Washington in alternate years, tire forty-second annual convention 
of the Association of Land-Grant Colleges and Universities was 
held in this city from November 20 to 22, 1928. The period which 
had elapsed since the 1927 convention had been one of tranquillity as 
regards most of the association’s interests, and no outstanding issues 
awaited determination. None the less the registration is believed 
to have exceeded that of any other convention, interest was active 
and well sustained, and the opinion was widely expressed that in 
many ways the meetings were unusually profitable and productive. 

Most of the usual helpful contacts characteristic of a gathering in 
the Nation’s Capital were again available. The association was re- 
ceived at tlie THiite House by President Coolidgo, and the greetings 
of the Departments of Agriculture and Interior were extended by 
their respective heads. Opportunity was also afforded for more 
intimate relations with the Bureau of Education, the War Depart- 
ment, the Federal Badio Commission, the various bureaus and offices 
of the Department of Agriculture, and other agencies, and informal 
conferences on a regional, institutional, or individual basis took place 
during the week to an extent as significant as it was encouraging. 

Not only was the attendance larger tlian ever before but it was 
notably representative. Delegates were present from every State, as 
well as the Territory of Alalsa, and in many instances the delega- 
tions included a complete complement of the president, the deans 
df agriculture and engineering, the directors of research and exten- 
sion, and tlie head of home economics activities, and in not a few 
cases other members of the staff. Somewhat more than half of the 
chief executives of the inslitutions were registered, but there were « 
about 40 extension directors, and the only experiment stations un- 
represented were those of Alabama, Florida, Montana, and Oregon. 

The number of auxiliary societies and other groups meeting dur- 
ing the week was 'somewhat larger than for several years. The 
American Association for the Advancement of Agricultural Teach- 
ing was in session on the preceding day, holding one meeting jointly 
with the subsection of resident teaching, and the American j^W>cia- 
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tion of Soil Survey Workers met on November 21 and 22. Later 
in the "week came the American Society of Agronomy and the Na- 
tional Association of State Universities, each of whose sessions 
overlapped those of the land-grant colleges on the latter’s final day. 

Another organization which met in Washington throughout tne 
convention period was the National Grange. Arrangements were 
made whereby this body attended one of the general sessions of the 
association, and the national master, Mr. L. J. Taber, delivered one 
of the principal addresses. The somewhat remarkable fact was 
brought out that this was the first opportunity that had ever been 
presented for a joint meeting of these two bodies, both long and 
intimately concerned with the advancement of agriculture and the 
betterment of country life, and deep gratification was expressed that 
they had at last been brought together formally in this way. Actu- 
ally, of course, contacts had long since been established at many 
points. Traditionally the Grange has been widely recognized as 
one of the important factors in the upbuilding of the agricultural 
colleges and experiment stations, and especially in the drawing of 
these institutions into close touch with farm life and farm people. 
None the less the session symbolized in a distinctive and impressive 
way the many interests and ideals which the Grange and the asso- 
ciation have had and must continue to have m common. 

The arrangement of the a^ociation progi’am followed the general 
plan of recent years with the exception of an important change as 
to the section on agriculture. Under this change, requested by the 
section in 192Y, each of the divisions of resident teaching, experi- 
ment station work, and extension work was allotted two half-day 
sessions instead of one as formerly, while the section as a whole 
held two sessions instead of three. As was anticipated tlie new 
plan materially relieved the congestion in the subsectional programs 
and gave opportunity for more extended discussion. The curtailed 
section program scheduled six papers, of which two dealt 
directly with research, two with matters of chief interest 
from the standpoint of extension work, and the remain- 
der were of more general appeal. Discussion of instruction 
problems was thereby restricted to the subsection of resident teach- 
ing, where ample time was available but only when experiment sta- 
tion and extension matters were being considered by their respective 
subsections. This paralleling of programs presumably caused in- 
creased embarrassment for the numerous deans who are also directors 
of research or extension, but on the whole the new plan seemed to 
meet with general approbation. 

T3ie tendency in recent years to confine the general sessions of 
the association more and more closely to addresses was again dis- 
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cemible. For the first time the presentation of the report of the 
committee on instruction in agriculture, home economics, and me- 
chanic arts was ti'ansferred from the general sessions to the execu- 
tive body, which met as usual behind closed doors. Likewise no 
announcement was made in the general sessions as to the committee 
appointments or of the results of the elections of section and subsec- 
tion officers. While very likely without special significance, the 
practical result of these changes in procedure was to widen the gulf 
already existing between members of the executive body and all 
others in attendance as to an early and direct knowledge of numer- 
ous details of the association’s business which were of considerable 
interest. On the other hand, an attempt was made to disseminate 
through the press more adequate reports of the various papers by the 
securing in advance of brief abstracts. These abstracts were not 
forthcoming from all of the speakers, but many were available and 
the plan seemed to have possibilities as an aid to wider publicity for 
the association and its work. 

The general theme of the convention was entitled How the Land- 
Grant Colleges and Universities Have Found Themselves. The 
contribution to this theme by the president. Dean J. L. Hills of 
Vermont, took the form of an address entitled The Builders of the 
Association. In this address Dean Hills paid tribute in impressive 
and felicitous fashion to the five workers in the association whom 
he deemed outstanding in their leadership during the early days — 
Presidents Henry E, Alvord of Maryland, George W. Atherton of 
Pennsylvania, BL H. Goodell of Massachusetts, and Henry C. White 
of Georgia, and Dr. W. 0. Atwater, founder of the first State- 
aided experiment station and of the Office of Experiment Stations. 

Further acknowledgments of the indebtedness of the land-grant 
institutions to the past were presented by other speakers, including 
former Director W. H. Jordan of New York, Dean H. L. Bussell of 
Wisconsin, and Presidents F. L. MeVey of Kentucky, F. D. Farrell 
of Kansas, and A. M. Soule of Georgia. Of these. Doctor Jordan 
graphically depicted the pioneer conditions under which the experi- 
ment stations began their work, and warmly commended the spirit 
of resourcefulness and initiative which these conditions engendered 
and developed. Dean Bussell found the distinctive contributions of 
the land-grant colleges to lie in their upbuilding of a symmetrical 
and unified system of resident teaching, experimentation, and exten- 
sion, and in their dignifying of applied science. President MeVey 
drew attention to their accomplishments in the development of 
advanced work in science and economics and in their contributions to 
better living. President Farrell characterized his conception under 
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the title The Introduction of a New Ideal, attributing to thebe 
institutions great service to a democracy in breaking down the 
oriental idea of a leisure class educated and trained for leadership 
and superimposed upon the masses carrying on the manual work of 
the world. In the view of President Soule, the agricultural colleges 
had elevated agriculture from the status of manual operations to a 
true profession, and had aJLso done much to stimulate industry and 
to advance human welfare in general through their studies in health 
and nutrition and in other ways. 

Another contribution to the program of reminiscence and retro- 
spect was made in the report of the bibiiogiapher. In this report Dr. 
A. C. True presented brief accounts of 29 scientific and technical 
societies in whose organization and upbuilding the workers in the 
land-grant institutions and the United States Department of Agri- 
culture had had a prominent part. These societies, beginning with 
the Society for the Promotion of Agricultural Science in 1880, were 
shown to have covered very completely the subjects of agriculture and 
home economics and to have rendered a unique and important service, 
which, except in the case of the single general society mucli of whose 
field is now occupied by Section 0 of the American Association for 
the Advancement of Science, has continued without interruption 
since their formation. 

In a paper given before the extension division under the title of 
The Influence to Date of Smith-Lever Extension Work on Bui'al 
Life, Dr. C. B. Smith reviewed the specific accomplishments in this 
direction. Among other things he sliowed that there were 58,000 
rural communities in 1927 that “went through the process, in co- 
operation with extension forees, of critically analyzing their farm 
and home problems, reaching a decision as to what they would do 
about them. There were 243,000 men and women, who, upon the 
solicitation of extension foi'ces, stepped out from these groups and 
volunteered to prepare themselves to help themselves and their neigh- 
bors carry out the progi'am of individual, local, community, and 
county improvement they mutually had agreed upon. On 772,000 
farms in these communities the fanner or his wife, at the instigation 
of extension forces, put on a demonstration to show the better way, 
while at the same time 776,000 more demonstrations were put on by 
the children of the farmers to show tlie better way. Here is a total 
of more than 1,600,000 demonstrations of better methods of doing * 
things in a single year, and cooperative extension has been going on 
15 years and is cmnulative in its effects.’’ 

As a whole, he concluded, “exten.‘,Ion is profoundly influencing 
rural life, because it is profoundly influencing raral men and women 
and teaching them to study, to analyze, to resolve, and to do.” 
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Somewhat similar in aim was the address given by Dr. Louise 
Stanley entitled Contributions to Eural Life by Home Economics. 
The outstanding disadvantages confronting farm women were de- 
clared to be their lack of distinctive training for counti’y Lfe, the 
traditional narrowiicss of such life, and the absence of supervision 
of public health in many rural districts. Many specific instances 
^v'ere cited by Doctor Stanley to illustrate how the home economics 
workers of the Nation have helped and are helping in tlie solution of 
ihese and other country life problems. 

Another group of addresses of broad interest dealt with the pres- 
ent economic status of agriculture and its relations with other in- 
dustries. The agricultural .situation itself was discussed by Dr. 
A. F. Woods, Director of Scientific Work. Speaking as the repre- 
sentative of the Department of Agriculture, Doctor Woods warmly 
commended the report of the association’s special comm'ttee on the 
.subject as submitted to the Chicago meeting in 1027, and described 
some of the steps which the Department, as well as the land-grant 
institutions, are taking to aid in the carrying out of the committee s 
recommendations. In his opinion, “American agriculture is rapidly 
emerging from its haphazard methods .and unorganized state into 
organized commodity groupa It has available trained leadership in 
all branches of its work. It is improving its fact-finding and edu- 
cational agencies. It is demanding and securing legislation that 
places it on an equality with other industries. It offers an incrcashig 
atti'action to young men and women who like its freedom and its 
challenge and its broad opportunities of worth-while service. It 
promi.ses increasing financial reward and stability. It x-espondis. 
to the best tliought and the be.st efloi'l. It offers the opportimity 
to make the ideal homo, from which shall come not only those who 
will ‘ carry on ’ in the country, but, as it has in the past, also those 
who will carry the'^e ideals into the life of the city and help maintain 
that mutual understanding and xuiselfish cooperation upon which the 
welfai'e of our Nation must I'ost.’’ 

The address of the master of the National Grange, already referred 
to, likewise dealt largely with the agi-icultural situation aijd espe- 
cially in its bearings upon his subject, Training for Leadership. In 
Mr. Taber’s view, it is the combination of brains with brawn that 
win ultimately solve the farm problem. Production phases, ho be- 
lieved, are already well in hand, but thei‘p has not as yet been pro- 
portionate emphasis on either the economic aspects of the farm busi- 
ness or of tlie effectiveness of strong fann organizations. Conceding 
the invaluable assistance rendered by the graduates of lond-gx'anl 
institutions, he maintained that their responsibilities as citizens have 
not yet been fully discharged, and that any tendency to seek and 
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rest content with mere individual success should give way to a 
broader altruism and a constructive leadership looking toward the 
advancement of country life as a whole. 

Much the same general conclusion was I’eached by Dr. N. A. Olsen, 
Chief of the Buieau of Agricultural Economics, m a discussion of 
economic information in the bureau available for extension work. 
Pohiting out that economic advice can not be reduced to formulas or 
set facts that can be drh’en home by reiteration, since economic facts 
ar'^ constantly changing, and that farmers must be taught to comprc- 
^hifend and understand the economic situation at a given time and 
then helped to reason out for themselves their best course of action. 
Doctor Ilsen went on to sayji^hat successful agriculture will not be 
built on individual effort alone. Collective action, whether among 
farmers themselves or through the medium of government, will have 
a vital bearing on the industry. These past several years have 
demonstrated as never before that farmers are a vital part of the 
body politic. Their interests are deeply influenced by the condrtioirs 
which affect the Nation as a whole and by public policies such as 
those that aim to increase farm lands through irrigation, and policies 
in regard to tariff. To what extent are farm lands bearing an undue 
portion of the tax burden? What can farmers do to help to adjust 
tax inequalities? How can they and we direct forces that go to help 
assure farmers an equal opportuirity with other groups and help to 
secure for them a fair share of the national income? Farmers of 
this country must learn to think deeply and soundly on all these 
matters and to take their full share in shaping national and State 
policies if we are to maintain and increase the prosperity of our 
rural people.” 

The futility of relying upon either cooperation or legislation alone 
as a panacea for all agricultural ills was effectively set forth by 
President J. L. Coulter of North Dakota in an address entitled 
Organized Labor and Capital and Unorganized Agriculture. 
President Coulter attributed much of the improved economic status 
of labor and capital to causes which have accompanied coUeotive 
efforts, such as restriction of immigration, tariff protection, and the 
discovery of vast natural resources. He also differentiated sharply 
between remedies suitable for low prices due to crop variations in 
easily stored and transportable products such as wheat and relatively 
perishable and nontransportable crops like potatoes, pointing 
out that widely different steps would be necessary to bring about 
improvement in the two situations. 

The extreme complexity and close interrelationships of modern 
civilized life formed the theme of a stimulating address by Mr. 
Merle Thorpe, editor of the NaUov^s Biisiness. Because of tbisa 
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mutual interdependence, Mr. Thorpe vigorously combated the claim 
that business interests are antagonistic to agriculture or unsympa- 
thetic with its needs. He also deprecated the tendency of many 
groups to look to Federal legislation as a cure-all for economic and 
social ills, declaring that as a rule such conditions are too compli- 
cated for effective solution by lawmakers alone and that the admin- 
istrative machinery in operation for the enforcement of existing 
statutes has so increased that the equivalent of one day’s work each 
week is now required to pay taxes. The real remedy, in his opinion, 
seems to lie with the various groups themselves, but he commended 
publicly supported research, especially along economic lines, as a 
necessary preliminary to sound and effective group action. 

The policy which the land-grant colleges jshould pursue in cases 
of seeming conflict between agriculture and business interests was 
set forth in a discussion by Dean E. D. Merrill of California entitled 
Cooperation with Marketing Associations. As public institutions, 
the colleges, in Dean Merrill’^ opinion, must be educational and not 
promotional. Farmers should not be advised to join specific organ- 
izations nor should the college staffs be identified with their active 
management. On the other hand, the experiment stations should 
study marketing, distribution, and other economic problems with the 
same freedom as those of production, and the colleges of agriculture 
should train students and carry on extension work as to the merits 
and diflSiculties of cooperation, as well as of other distinctive systema 

Still further expression of the keen interest in the economic phase 
was given by the subsection on extension work, which devoted one 
of its two session^ mainly to this question. The economic infor- 
mation in the Bureau of Agricultural Economics available for exten- 
sion was discussed in general by the chief of that bureau, and as re- 
gards pork production, wheat marketing, and apple growing by 
three other members of the bureau staff. Dr. M. Ezekiel, Dr. O. C. 
Stine, and Mr. H. R. Tolley, respectively. Successful methods of 
extending to farmers the economic information developed by the 
bureau and the experiment Rations were considered by Extension 
Directors B. W. Ellis of Connecticut, C, E. Ladd of New York, and 
J. C. Taylor of Montana. It is evident that, as in research, extension 
work in agricultural economics has brought many new problems as 
to method and treatment, but that widespread efforts are being made 
to attack them as rapidly and as comprehensively as their novelty 
and admitted complexity will permit. 

The interests of agricultural research received more consideration 
in the convention than for several years. The responsibilities of the 
director’s oflBice, the scope and limitations of interinstitutional co- 
operation, the outlook for fundamental research, and the opportuni- 
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ties for eflEective progress in some of the newer fields of inquiry were 
among the topics to receive attention. Detailed discussion of these 
and related matters is reserved for the February issue of the Record. 

The subsection of resident teaching busied itself largely with such 
topics as student enrollment and elimination, the special field of non- 
degree courses, and the development and maintenance of standards 
of instruction. One of the principal contributions on ihe last-named 
topic was made in the report of the committee on instruction in 
agriculture, home economics, and mechanic arts, presented only in 
summary form before the executive body by the chairman of the com- 
mittee. Dr. A. C. Trae. Tliis report continued the studios instituted 
previously in cooperation with the department of educational psychol- 
ogy of George Washington University on methods of measuring teach- 
ing efficiency. Data have now been obtained from a toial of 2d land- 
grant institutions, using tests given to G,G3Y students in general 
chemistry at the end of their freshman year to determine the pi'ogrc&s 
actually made as influenced by such factors as the professional train- 
ing, rank, and experience of the teachers and their teaching load. 
But little effect was discernible as regards the degree or i*ank of 
the instructors, but the highest teaching efficiency was indicated dur- 
ing the first 10 or 12 years of service. Specific conclusions were 
again withheld by the committee, which deemed further studies 
necessary and particularly their extension to other subjects closely 
related to agriculture, home economics, and engineering. 

In recent years it has become customary in the section on agricul- 
ture to include an address dealing with insect or plant disease con- 
trol. This address was assigned to Dr. C. L. Marlatt, Chief of the 
Bureau of Entomology, whoso topic was Problems and Policies Ee- 
lating to the Control of the Spread of Eecently Introduced Insects 
and of the Injury Caused by Them. Doctor Marlatt reviewed the 
conditions prevailing in tliis country prior to the enactment of the 
Federal plant quarantine act of 1912 and some of the results of 
quarantine enforcement, particularly as related to interstate 
problems and possibilities. 

Aside from the usual committee reports, the section of homo eco- 
nomics again gave its major attention to matters related primarily 
to instruction, the phase which still seems to be its immediate interest 
and concern. The pre^am of the section on engineering likewise 
followed along accustomed lines, with the important innovation of a 
paper and discussion on agricultural engineering in the land-grant 
institutions. This topic was introduced by Dean E. A. Seaton of 
Kansas, who pointed out that, although the number of agricultural 
engineermg students represents only a small percentage of the total 
engineeiang enrollment in these institutions, 17 States are now giving 
degree courses in the subject, and it is one of large economic interest. 
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Kesearch in agricultural engineering, it was brought out, utilized a 
little over $260,000 in 1927. or about one-fifth as much as was avail- 
able to the engineering experiment &lation,s for all purposes. In the 
ensuing discmsion, participated in by Deans A. Marston of Iowa, 
O. J. Ferguson of Nebraska, and A. A. Potter of Indiana, the ques- 
tion of the administration of agricultural engineering work was taken 
lip, the consensus of opinion in the section favoring a joint adminis- 
tration by the divisions of engineering and agriculture. 

More light on this and on many other more or less puzzling prob- 
lems will doubtless eventually be forthcoming from the land-grant 
college survey. This survey has been actively prosecuted during the 
past year, and an interim report by Dr. L. A. Klein, of the United 
States Bureau of Education, was received with much interest. Ac- 
cording to this report, material progress has been made in the com- 
pletion and return by the several institutions of the extensive ques- 
tiormaires which have been distributed by the bureau, and the project 
is rapidly reaching the stage where the results can be tabulated and 
made available for discussion and recommendation. 

At the final session of the executive body, the vice president of the 
association. Dean Anson Marston of Iowa, was elected president. 
Dean J. G. Lipman of New Jersey was chosen vice president, and 
the vacancy on the executive committee arising in consequence was 
filled by the selection of Dean F. E. Turaeaure of Wisconsin. Deans 
C. A. McCue of Delaware and J. L, Hills of Vermont, who had been 
serving, respectively, as secretary-treasurer and assistant treasurer 
by appointment from the executive committee, were elected to these 
positions. A complete list of the section and subsection officers and 
of the numerous changes in committee assignments is given on page 
100 of this issue. A standing committee on aeronautics was also 
authorized. 

Taken as a whole, the 1928 convention was an interesting and 
profitable gathering. Few urgent matters of outstanding importance 
were clamoring for disposal and more time than usual was devoted 
to retrospect and reminiscence, but ample opportunity was afforded 
for the consideration of current problems, and the attitude of the 
association was as immistakably forwardlooking and progressive as 
at any period of its history. The program, particularly in the 
general sessions, was of high quality and broad appeal. The attend- 
ance was well sustained and appreciative, and a spirit of harmony 
and good will prevailed throughout the meetings. All these factors, 
and many others as well, indicated anew that not only have the land- 
grant colleges found themselves, as asserted in the convention theme, 
but that they are equally resolved to press on and utilize to the 
maximtun of their resources their unique opportunity. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGBICTJUUBAI AND BIOLOGICAL CHEMISTBY 

The story oi chemistry, F. L. Dasbow (Indianapolis: Bohhs-Merrill Oo., 
19B7, pp, pU, S2t figs, 30 ), — ^The purpose of this book, as stated in the 

author’s preface, is to present ** in thoroughly popular form the salient features 
of a science fundamental to the highest welfare of all nations both in peace 
and war.” 

Its contents are as follows: The alchemist; after the alchemist; *atoms, 
electrons, and protons; chemistry and power; a glance at gases; agriculture 
and war ; chemistry and disease ; rubber, yesterday and to-morrow, the twilight 
realm of matter; the age of metals; in the realm of synthetics; American 
progress in chemistry; chemistry in the day’s work; and research the key to 
future progress. 

Annual reports on the progress of chemistry for 1027, e<lited by O. Smith 
(Ann, Rpts. Prog, Chem, [Chem, 8oc., Lojidon’], 24 (1827), pp. X-|-ii-dd7, figs, 
8).— This is the usual annual review (B. S. B„ 57, p. 201). 

Fixation of atmospheric nitrogen, F. A. Ernst (New York: D, Van Nostrand 
Co., 1923, pp. pi 1, figs, i7).— “This book is not . . . intended for the 

scientist or technician f jimiliar with the subject of the fixation of atmospheric 
nitrogen, but is intended for the technical man of other walks of life, for 
the teacher and student, for the business man and the banker.” 

The contents are as follows: Nitrogen, atmospheric nitrogen fixation, the 
arc process, the cyanamide process, the direct synthetic ammonia process, 
economic considerations, ammonia conversion products;, statistics, and 
appendixes. 

New high-temperature fixation reactions of nitrogen, N. W. Krase and B. 
Mackey (Jour. Phys. Chem., 32 (1928), No. 10, pp. 1488-1494, fig. 1).^A discus- 
sion of several new high temiieniture nitrogen fixation reactions on the basis of 
thermodynamic theory is presented In this contribution from the University of 
Illinois, bringing out the following among other points of interest : 

In the case of nitrogen and oxygen only a comparatively small increase in 
the obtainable concentration of nitric oxide results from the use of stoichio- 
metric proportions of nitrogen and oxygen instead of air, but the reaction of 
nitrogen and carbon dioxide in the arc should yield a concentration more than 
double that obtainable in the treatment of air. “ Three reactions of nitrogen 
yielding hydrocyanic acid appear to be promising. Nitrogen, hydrogen, and 
carbon should yield concentrations of hydrocyanic acid exceeding 15 per cent 
at the usual arc funiace temperature. The interaction of nitrogen and methane 
to form hydrocyanic acid and hydrogen is complete at 2000® Absolute. The 
combination of nitrogen and acetylene to form hydrocyanic acid is quite marked 
at relatively low temperatures, and should yield a gas containing almost 70 per 
cent hydrocyanic acid by volume at the arc furnace temperature.” 

Studies of tomato quality.—n. Effect of soU moisture upon the percent, 
age of dry matter In the fruit, R. B. Brooks and J. H. MaoGhxivray (Jour 
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A 880 C. Off. Agr, Chem,, tl (i928), No. S, pp, 389-393, fig. 1). — ^The percentage of 
moisture In tomato fruit was found to vary with the percentasje of moisture 
in the soil, 70 per cent of soil moisture producing the largest quantity, as weU 
as the largest number and size^ of fruit. It is noted that “ the percentage of 
dry matter in tomatoes gi*eatly atfccts the cost per unit of food purchased on a 
weight or volume basis.” 

The report is a communication from the Indiana Experiment Station covering 
a study of tomatoes grown under conditions of 30, 60, and 70 per cemt soil 
moisture. Previous work has already been noted (B. S. R., 68, p. 231). 

Avocado oil, G. S. Jamieson, W. F. Baughman, and R. M. Hann {Oil and, Fat 
Indus., 5 {1928), No. 7, pp. 202-206). — Attempts to express oil from the fresh 
fleshy i)ortion of the avocado fruit resulted only in a stable emulsion of oil 
and juice, but from the dried pu^p the authors of this contribution from the 
U. S. D. A. Bureau of Chemistry and Soils were able to obtain an oil, dark 
green by transmitted and red by reflected light, the expressed oil being lighter 
in color than the ether-extracted product and possessing but a slight odor to- 
gether with a pleasant fruity flavor, so that it “probably could be used as a 
commercial edible oil if it were not for its color.” A sample refined by the 
caustic soda process and bleached with 6 per cent of fuller’s earth bad a color 
considerably lighter but still of too dark a green to pei'mit the use of the 
product as a commercial edible oil. It is considered that the oil could be 
obtained from the dried pulp of cull fruit in quantity and quality to make it 
usable in combination with other fats for the manufacture of hard soap, the 
dried pulp having an oil content of about 70 per cent. A boiied settled soap 
made from the crude oil was moderately hard, had a pale green color, but 
became bleached on the surface to a cream color after three or four days’ 
exposure to the sunlight. The keeping qualities of the oil were found to be 
good. 

The chemical examination of this oil as obtained by ether extraction from 
the dried pulp showed it to contain glycerides of oleic acid 77.3 per cent, linolic 
acid 10,8 per cent, myristlc acid a trace, palmitic acid 6.9 per cent, stearic add 
0.6 per cent, and arachidic acid a trace, together with unsaponiflable matter 
1.6 per cent. The specific gravity of a sample was 0.0132 (25®/25‘’), refractive 
index 1.4700 (20®), acid value 2.8, saponification value 192.6, unsaponiflable 
matter 1.6 per cent, iodine number (Hanus) 94.4, acetyl value 0.2, Beichert- 
Meissl number 1.7, Polenske number 0.2, saturated acids (corrected) 7J2 per 
cent, unsaturated acids (corrected) 84.3 per cent, and iodine number of uu- 
satorated acids 101.2. 

The Interrelation of bydrogen>ion activity and concentration of salt in 
the activation of pancreatic amylase, 11. 0. Shebman, M. L. Caldwell, and M. 
Adams (Jour. Atner. Ohem. Soc., 50 {1928), No. 9, pp. 2529-2535, figs. 2).— The 
optimal active hydrogen-ion concentration for pancreatic amylase in the prei&- 
ence of vaiious concentrations of sodium chloride, potassium chloride, and 
sodium bromide, fluoride, nitrate, chlorate, thiocyanate, and sulfate was de- 
termined. The optimum was found dependent upon both the nature and the 
concentration of the salt present, decreasing, in the case of all the salts here 
reported upon, with increasing salt concentration up to a limiting concentration 
beyond which no further change was noted. The limiting concentration de- 
pended upon the salt used, sodium sulfate and phosphate being found without 
influence upon the activity of pancreatic amylase. 

The influence of concentration of neutral salt on the activation of pan<- 
oreatic amylase, H. 0. Shebman, M. L. Caldwell, and M. Adams {Jour. Amer. 
Ohem. Soo., SO {1928), No. 9, pp. 2535-2537, fig. J).-— The concentrations of sodium 
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and potassium ehloride and of sodium bromide, nitrate, cbiorate, thiocyanate, 
and fluoride optimum in each case for the activation of pancrealic amylase 
were found to differ according to the salt used, the activity of the enzyme 
appearing to be fdvored by more acid solutions in the pie&ence of tlio'^e salts 
of which higher concentrations were rcQuircd for the comploie activation of 
the enzyme. 

A quantitative comparison of the influence of neutral salts on the 
activity of pancreatic amylase, H. C. S^hueman, M. L. Caldwell, and Adah s 
(Jour, Afner. CUetn, iS'oe., oO (1928), No, 9, pp. Oompariboii was 

made of the influence of sodium, i>otassium, and lithium chlorides and of the 
bromide, fluoride, nitrate, chlorate, thiocyanate, and sulfate of sodium upon 
pancreatic amylase activity on the basis of quantitative determinations. The 
salts less favorable to the activity of pancreatic amylase were required in 
higher concentrations, and in turn exerted their most iavorable influence in 
solutions of a hydrogen-ion activity higher than that optimal lor those salts 
found more efficient as activators. Amylolytic activity in the presence of two 
anions each of which had a specific influence was found Intermediate bt' tween 
the activities noted in the presence of each anion acting separately and was 
dependent upon the relative concentrations of the two anions. Reduction 
of the enzyme concentration by one-half or the use of a 4 per cent instead of a 
2 per cent starch solution did not appreciably influence cither the concentra- 
tion of sodium chloride necessary for the complete activation of the enzyme 
or the optimal hydrogen-ion activity. The anions appeared to have far more 
influence than the cations, although the latter seemed to have a slight effect. 

The chloride was found the most effect!^ of the ions studied, the remaining 
salts in order of their activating capacity in the hydrolysis uf stArch by 
pancreatic amylase being given as follows: Sodium, potassium, and lithium 
chlorides, sodium bromide, sodium nitrate, sodium chlorate, sodium thiocyanate, 
and sodium fluoride. Sodium sulfate and phosphate were without influence 
on the activity of pancreatic amylase. The possible explanations of these 
effects are discussed in some detail. 

A study of the cause of houey fex*mentation, F. W. Fabian and R. I. 
QtOTET (Michigan Sta, Tech, BuL (1928), pp, 41, figs, 20 ), — ^A medium was 
prepared by mixing 1 part of honey with 2 parts of Z per cent nutrient agar 
and ad.lu&ting the pH value of from 6.8 to 7.0, after which the medium was 
tubed and sterilized In the usual manner. The tubes were seeded in the usual 
way at 45 to 50** C., plated, and incubated at room temperature. With a 
lower percentage of honey in the medium (10 per cent), bactcrio and molds 
constituted the predominant microflora, but with a honey concentration ol about 
80 per cent yeasts predominated and no bacteria were demonstrated. Molds 
grew on almost all concentrations of honey agar. 

It was found that honey can absorb, under favorable conditions, sufficient 
moisture for fermentation, a minimum of nearly 26 per cent and a maximum 
of approximately S3 per cent absorption having been observed at 20* 0., while 
the moisture content minimal for fermentation appeared to be in most cases 
approximately 21 per cent. 

As a theory explaining the fermentation of sugar solutions of a concentra- 
tion as high as those constituting honey, the view is offered that the hygro- 
scopic nature of honey results in a surface dilution sufficient to permit the 
growth of certain yeasts, which then become accustomed to increasing sugar 
concentrations and eventually are able to grow throughout the honey. 

A second part of the bulletin is concerned with the yeasts isolable from 
fermenting hcaaeys, and presents the results of a moiTphological, physiological, 
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and cultural investigation of 25 yeasts capable of alcoholic fermentation of 
honey. The yoa.sts Isolated were assigned to the genera Zygosaccharomyces and 
Torula, one apparently new form of each of these genera having been found 
and designated Z. mellia n. sp. and T. melVis n. sp., respectively. 

Drawings of many of the forms isolated are shown. 

Detergent experiments on cotton, R. M. Chapin (Oil and Fat Indus., 6 
(1928), No. 7, pp. 208-212, figs. 9 ). — Continuing an investigation of detergents, 
in which the removal of oil-free soiling material has already been studied (B. S. 
R., 58, p. 716) , the author now reports experiments on the cleaning with various 
soaps of cotton fabrics soiled by moans of ointments of lamp black with 
vaseline, lard, and medicinal mineral oil. After the soiled fabric had been 
washed in a machine described by the author in an earlier report (E. S. R., 
54, p. 806), the refcddual soi.1 was determined by means of a colorimeter arranged 
as a refleclometer. Pure sodium laurate, myristate, palmitate, stearate, and 
(deate were the soaps used, the last-named showing the most powerful detergent 
effect up to a temperature of 40* 0. At 60® the palmitate took first place, 
however, and at 80* the stearate became the most effective. The addition of 
a sufficient quantity of an appropriate fat-solvent increased the detergent 
effect. 

“In parallel with the writer’s findliigs on emulsification, excess fatty acid 
enhanced detergent power while excess alkali decreased it.” Other parallelisms 
between emulsification and detergency were found not distinct. 

An electrically heated furnace for organic combustions, M. Phillips and 
R. Hkllbach (Jour. Assoc. Off. Agr. Chem., 11 (1928), No. 3, pp. S9SS96, figs. 
2 ). — ^It is noted that the ordinary electric combustion furnace of three heating 
units has the disadvantages (1) that the heating units are so wound as to 
become more heated at their centers than at the ends; (2) that no provision 
is made for the preheating of the oxygen or for the accurate temperature 
control of the front of the tube when lead peroxide is used in the analysis of 
nitrogenous compounds; and (3) that the same unit is used for heating 
the oxidized copper-gauze spiral and for the combustion of the substance, with 
the result of permitting the oxidized spiral to cool while the boat containing 
tlie sample is being heated. 

Complete specifications for the construction of an electrically heated com- 
bustion furnace found to avoid all of the undesirable features eiiumeraled 
are given. “The entire apparatus, including preheater, bubble-counter, and 
drying tube, is mounted on a board and thus makes one single and readily 
portable unit. As all the heating units are small, it is possible to use a smaller 
combustion tube and to make carbon and hydrogen determinations on 70 
to 100 mg, samples, if so desired.” 

Five separate heating units are employed, that providing for the constant 
temperature of the lead peroxide consisting of a heating unit surrounding a 
hollow Jacket fitted with a reflux condenser and designed to contain ijora- 
cymene, while the remaining four units provide for the higher temperatures 
of the combustion region proper. 

A table of carbon and hydrogen figures, found for samples of about 80 to 
90 mg. of sucrose, paranitroaniline, and 2, 3-dichloroanthraquinone shows 
close agreement with the theoretical in the case of each of these substances. 

An apparatus for obtaining measured areas of sprayed foliage for 
chemical analyses, M. Ginsbbbg (Jour. Agr. Besearcli iV. 8.1, 36 (1928), 
No. 12, pp. 1007-1009, fig. 1).— An apparatus consisting essentially of a stamp or 
punch provided with two sets of dies 1.5 and 1.0 in, in diameter, respectively, 
and provided with an automatic counter, Is described and illustrated In this 
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Gontrlbntlon from the New Jersey Experiment Stations. The comparative 
resnlts, in milligrams per gram of green foliage for entire leaves and for the 
circular cuttings produced by the new apparatus, of determinations of arsenic 
trioxide and of sulfuric anhydride are given. 

“ A comparison of the results secured from the two sets of samples does not 
reveal any appreciable difterences between the quantities of arsenic or of 
stilfur found in the apple leaves. It appears therefore, that the apparatus 
herein described can be satisfactorily used in obtaining measured leaf areas 
for chemical analyses. By the aid of this apparatus the time and work 
required for planimeter measurements may be eliminated.” 

Diphenylcarbazide as a test for chromium, N. M. Stover (Jour. Amer. Ghem. 
800 ., 50 (1928), No. 9, pp. 2363-2366) .—In a comparison of the new test with the 
ether-hydrogen peroxide test, it was found that with chromium originally in 
the form of the dichromate ion the ether-hydrogen peroxide method showed 
the presence of 1 part of chromium in 1,250,000, whereas by means of the 
diphenylcarbazide test 1 part of chromiUm could be detected in from 100,000,000 
to 250,000,000 when the reaction was brought about in sulfuric acid solution. 
When chromium was originally present as the chromic ion (chromic nitrate), 
diphenylcarbazide gave, after conversion of the chromiiim to the chromate con- 
dition, a positive test with 1 part in 1,666,000, while a dilution of 1 part In 
260,000 failed to show a positive reaction by the ether-hydrogen peroxide 
method. 

The reagent consisted of 0.2 gm. of diphenylcarbazide dissolved in 10 cc. of 
glacial acetic acid and diluted to 100 cc. with 95 per cent alcohol. 

Application to meat and meat food products of a rapid-boiling short- 
digestion method for the determination of protein, H. R. McMhxin (Jowr. 
Aaaoc. on. Agr. Gliem., 11 (1928), No. S, pp. Jfi8-^10). — Shedd*s short rapid boil- 
ing method (E. S. R., 58, p. 809) is reported by the meat-inspection laboratory 
of the U. S, D. A. Bureau of Animal Industry as having proved suitable, with 
some slight modifications, for the determination of nitrogen in meats and meiit 
food products. For various meat products the method was successfully applied 
in the following form : 

Place from 1 to 3 gm., according to the approximate nitrogen content of the 
sample, in a 800-cc. Kjeldahl flask with 0.7 gm. of mercuric oxide, 15 gm. of 
potassium sulfate, and add from 80 to 35 cc. of sulfuric acid. Place the flask 
on a Gilmer electric heater, previously fully heated, and continue the diges- 
tion for 10 minutes after complete clearing. Cool, add approximately 500 cc. 
of water, about 2 gm. of powdered talcum (to prevent bumping), and a mixture 
of 26 cc. of 4 per cent sodium sulfide (enneahydrate) with 60 cc. of sodium 
hydroxide solution of specifle gravity approx'mately 1.45. Distill in the usual 
way (collecting approximately 200 cc.) into 0.6 n hydrochloric acid and titrate 
with standard 0.1 w sodium hydroxide, using 2 per cent paranltrophenol in 25 
per cent alcohol as indicator. 

Two tables of the results obtained in a comparison of the short d'gcstlon 
with the Gunning procedure Indicate a close agreement of the figiireq for the 
two forms of the method. It is noted that the short digestion form saved 
from 1 to 31/^ hours in the determination as compared with the official form. 

[BUver] Benzoate test for olive oil (Oil and Fat Indus., 5 (1928), No. 7, pp. 
206, 207 ). — Trials were made of the coin, the acetic anhydride, and the silver 
benzoate tests for sulfur residues in extracted olive oil prepared with carbon 
disulfide as solvent, with the following results: (1) With 100 per cent of 
extracted oil a shiny new dime was very deflnlt^y darkened, but in a tn lv - 
tiTO of 10 per ceut of extracted and 90 per cent of expressed edible oil the 
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coin was not blackened to an appreciable extent (2) With 100 per cent of 
extracted oil, acetic anhydride gave a definite color reaction (rose red), and 
with 10 per cent of extracted and 90 per cent of edible oil a slight pink 
color. (3) Twenty mg. of dry silver benzoate (prepared by precipitation from 
silver nitrate with sodium benzoate in hot solution, the precipitate having 
been subsequently washed with cold water and dried), added to 6 cc. of a 
mixture of oils and heated to 150° 0. in an oil bath, showed a dark brown 
coloration with 10 per cent of extracted oil, a coloration about one-half as 
deep with 6 per cent, and with 1 per cent of extracted oil mixed with 99 
per cent of edible oil a definite brown coloration. It Is considered an impor- 
tant point that the extracted oil had probably been refined (as indicated by its 
light color). 

The silver benzoate test is recommended for adoption as a test for carbon 
disulfide extracted oil in expressed edible olive oil by the olive oil committee 
of the American Oil Chemists* Society, extracts from whose report are quoted 
in the present note. 

The moisture content of oleomargarine, B. H. Ksbb {Jour, Assoc, Off. Agr. 
Chem., 11 (1928), No. 3, pp. 38^56).— -Samples of the oleomargarine produced 
by 37 establishments located in 18 cities distributed throughout the United 
States were collected, and the moisture content was determined. Results 
of examination of 159 samples representing 100 different brands show the 
moisture content of most of them to be above 8 and below 14 per cent. 
Examination of 45 samples representing 89 brands of oleomargarine intended 
to be used in cooking and baking indicates that the moisture content of this 
product is generally less than that of oleomargarine Intended for general use 
as a butter substitute. Examination of 16 samples representing 15 brands of 
oleomargarine consisting of vegetable fats churned with skim milk shows a 
moisture content similar to that observed in oleomargarine consisting in part 
of the body fats of meat animals and intended for general use as butter 
substitutes. 

Methods for the determination of milk solids in mixed feeds, A. B. Davis 
(Jour, Assoc, Off. Agr. Chem., 11 {1928), No. 3, pp. 410-417). --The relative 
merits of nine suggested methods or bases for methods are considered, and 
results obtained in the application of some of these procedures are stated. 
A method based on lactose determination is considered the most accurate. 

Determination of alcoholic exti'activc in gum benzoin, T. K. BENNimr and 
C. F. Bickpoed {Jour. Assoc. Off. Agr. Chertv., 11 {1928), No. 8, pp. S86-S88).— 
Including the Official method of the United States Pharmacopoeia, against 
which the objection is raised that drying the extractive at 110® 0. causes the 
partial volatilization of a number of components, especially benzoic acid, six 
procedures were examined by the New York station of the U. S. Food, Drug, 
and Insecticide Administration. The following determination is recommended 
as simple, quick, and free from the more serious disadvantages found in the 
other methods considered : 

Weigh 2 gm. of the sample into a dried and tared paper extraction thimble, 
using a glass-stoppered weighing bottle as a container. Extract continuously 
with a charge of 95 per cent alcohol containing about 0.5 gm. of sodium 
hydroxide for 5 hours. Dry and weigh the thimble and calculate the alcohol 
extmetive matter plus water by difference. Deduct from this result the water 
content as determined by the xylol distillation and report the remainder as 
alcoholic extract 



16 


EXPEEIMBWT STATIOIT EBOOBD 


[Vol.eo 


IIEIEOBOIOQY 

World weather, III, G. T. Waucee and E. W. Bliss {Mem, Roy, Met, iSfoc*,, 
2 {1928), No. 17, pp, 91-134). — ^This is a contiuuauion of papers previously notefl 
(B. S. E., 64, p. 208), presenting and discussing data for additional centers of 
action and indicating the value of the North Atlantic, North Pacific, and 
southern oscillations for seasonal forecasting. The discussion is by Walker 
and the tabulation by Bliss. 

Walker states that, using data from these sources, it is possible to indicate 
•‘years in which a forecast can be issued with a chance of 4 : 1 in favor of 
correctness.” He concludes that “ the oscillations are not regarded as con- 
trolled by sunspot numbers, but as systematic swayings of interconnected 
world conditions w'hich arc slightly intensified or checked by solar conditions.” 

World weather, G. [T.] Walkee {Nature ILondonI, 121 {1928), No. 3053, 
pp. 713-716, figs. 4; aho in V. 8. Mo. Weather Rev., 56 {1928), No. 5, pp. 167-170, 
figs. 4)- — ^From a study of the relationships of the great centers of pressure 
oscillation in the North Atlantic, Noitli Pa<‘ific, South Pacific, aial Indian 
Oceans to weather in other paits of the world, the author concludes that 
“ although it may be some time before we learn the processes by which nature 
effects these enormous oscillations, and the relationships found must in general 
be regarded as empirical, there is no reason why they should not be utilized 
when iwssible for administrative or commercial purposes such as soasoual 
forecasting. Thus methods of predicting the general character of the winter 
and spring temperatures^ of a large part of northern Europe have been known 
for 20 years, and much additional knowledge has been won in recent researches. 
, . . The facts the southern oscillation have been systematically utilized 
in predicting rice crops of Japan, and the Java rainfall; and the recent 
tables have shown by [B. W.3 Bliss to have an immediate application to 
the Nile, jge final relationship for forecasting being 0.72. The latest purpose 
to which * 4 vey have been direcred is in connection with Ceara, a State in north- 
east Brazil liable to terrible dronghts, and, as rainfall there belongs to the 
second group in the southern oscillation, a formula wdth a coefliclont of 0.82 
follows at once,” 

The relationship of weather to crops in the plains region of l^fontana, 
P. Patton {Montana Bta, Bui. 206 {1927), pp. 66, figs. 51).— The relation of 
weather conditions to crop yields during the 40--year period, 3 $82-1 021, per- 
ticularly in the northwestern corner of the Great Plains region in Montana, 
is reviewed. 

The normal precipitation at four places in tliis area Ls as follows : For the 
crop year, September 1 to August 31, inclusive, 13.61 in. at Havre, 13,0 in. at 
Miles City, and 14.08 in. at Williston, N, Dak.; for the growing season, Ai)rU 
1 to August SI, inclusive, 8,61 in. at Havre, 8.43 in. at Miles City, and 0.65 in. 
at Williston. It appears that ** the normal crop-year and the growing-seabou 
precipitations are close to the limit for successful farming by the continuou.s- 
cropping system. . . . When a growing season’s rainfall is 2.3 in. below normal, 
tlie crop yield will be small. Under such conditions it is obvious that atten- 
tion mubt be given to cultural practices that store and conserve moisture in the 
soil. In tills region it has been shown that summer fallowing part of the land 
each year is a necessary adjunct to successful fanning when wheat is the 
major or sole crop.” The early and seasonal rainfall is erratic. “A year of 
abundant rainfaU may be followed by one of great deficiency, or the reverse, 
and with no apparent order.” 

As regards temperature, it is stated that ** in general, extremely hot sp^ls 
of long duration are the exception rather than the rule. It is not the dura- 
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tion of the hot spell so much as It is the coinbiuation of othe/ weather ele- 
ments occurring simultaneou'-ly that has a damaging influence on crops. As a 
rule, high lemperatares in this area are accompanied by very low humidity, 
no rainfall, clear sky, and fair wind movement.” 

Taking “ the averai^o per cent of the 6 p. m. relative humidity during June 
and July ... as the best -fitting single figure to represent the combination of 
all of the weather elements during the critical part of the major growing 
season,” it was found that “ 89 per cent of the variation in crop yields may be 
said to be affected by the variations in the combination of the weather elements 
ns expressed by [this] weather crop index.” 

Estimates of the probable yields of spring wheat on continuously cropped 
and summer fallowed land indicate much more favorable returns in the latter 
<*asc. The fallowing of part of the land each year appears to be an insurance 
against drought. Corn raised for grain has not been a very certain crop dur- 
ing the period covered by this study. Rye has been a more certain grain crop 
than corn. Comparing rye hay and corn fodder, it is shown that in only 1 
year of the 40 did both crops fail at the same time. Livestock raising has 
been favored by a fairly dependable grass 43iipply over a long series of years. 
The system of carrying leod reserves from year to year has been found capable 
of tiding livestock over years of feed shortage in all but an exceptional year, 
like 1919. Good results have generally been obtained with the family garden. 
In many years it has produced a marketable surplus, and in all but a very few 
it has furnished the family with an ample supply of vegetables. 

Growth of trees in the Forest of Dean in relation to rainfall (Met, Mag, 
[London'jif 6S (1028), No, 146, pp, 29--3$, fig. 1; also in U, 8. Mo. Weather Rev., 
66 (1928), No, 5, pp. 186, 181, fig, 1), — ^From a study of measurements of the 
annual rings of trees, particularly yews, oaks, and beeches, made by E. G. 
Burtt In the Forest of Dean in an attempt to correlate tree growth with rain- 
fall, it is concluded that the comparisons are not very convincing, and that it 
is doubtful whetlier the history of British rainfall can be written from the 
rings of tree^, as has been done in western America. 

Monthly Weather Review, [lH-Iay— June, 1928] (17. 8. Mo, Weather Rev,, 
66 (1928), Nos, 5, pp, 161-206, pJs. 10, figs, 15; 6, pp, 201-240, pis, 12, figs. 6),— 
In addition to detailed summarloh of luetoorological and climatological data and 
weather condiliotis for May’ and June, 1928, and bibliographical information, 
notes, abstracts, and reviews, these numbers contain the following contribu- 
tions ; 

No, 5.— World Weather (illus.), by G. [T.3 Walker (reprint) (pp. 167-170) 
(see p. 10) ; Rainftill Maps of Cuba (illus.), by B. J. Fosaio (pp. 170-173) ; A 
Meteorological Saidy of the Antarctic Region and the Atmospheric Circulation 
over the Extreme Southern Pacific Ocean, by J. B. Navarrete, trans. by W. W. 
Reed (pp. 174r-17C) ; The Source of the Water Vapor of the Atmo^here: A 
Criticism, by A. J. Henry (pp. 170, 177) (see p. 79) ; Some Relations between 
Evaporation, Precipitation, and Run-off (p. 177, 178) (see p. 79), and Pre- 
cipitation, Evaporation, and Run-off (p. 178) (see p. 79), both by W. J. 
Humphreys ; Solar Radiation iu Middle North Germany According to Measure- 
ments at Potsdam, by J. Schubert, trans. and abs. by W. W. Reed (pp. 179, 
180) ; The Root Problem of Macro-meteorology (illus.), by F. Baur (pp. 18(X- 
185) ; High Intensity of Solai* Radiation in the Spring of 1928, by P. Gotz, trans. 
by W. W. Reed (pp. 185, 186) ; Growth of Trees in the Forest of Dean in Re- 
lation to Rainfall (illus.) (reprint) (pp. 186, 187) (see above) ; and Weather 
Bureau Staff Meetings, 1927 and 1928, by B. W, WoQlard (p. 188). 

2096€^-28 ^2 
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^.—Waterspouts, by W. B. Hurd (pp. 207~2U) ; Tbe Colorado River Situ- 
ation (Ulus.), by J. H. Gordon (pp. 211-215) ; Ground Markings by Lightning 
(illus.), by F. F. Payne (p. 216) ; Franklin’s Kite Experiment and the Energy 
of Lightning (illus.) (pp. 21(J-219), and Phenomena Preceding Lightning (pp. 
219, 220), both by A, McAdie ; Temperature Inversions at San Diego, as Deduced 
from Aerc^raphical Observations by Airplane (illus.), by D. Blake (pp. 211- 
224 ; The Measurement of Sky Coloring, by F. Linke, trans. by W. W. Reed (pp. 

224, 225) ; Blue-Sky Measurements at Washington, D. 0., by I. F. Hand (pp. 

225, 226) ; and Heavy Snowfall of April 27 and 28, 1928, in Upper Ohio Valley 
(illus.), by W. 0. Devereaux (pp. 226-228). 

sons— EEETniZEES 

Some comments on the hydrometer method for studying soils, B. A. 
Keen (Soil Sci., 26 (1928), No, 4, pp, 261-263), — ^This is a discussion of certain 
statements of Bouyoucos (E. S. R., 59, p. 509). Though admitting the rather 
dose reproducibility of the hydrometer method results, and specifically stating 
with respect to the hydrometer soil analysis that his comment here presented 
“is not intended ... to deny its value as an empirical method,” which 
value he finds to be considerable, the author insists upon the essentially em- 
pirical character of the procedure, referring to its deviser’s most recently pub- 
lished figures as illustrative of his contention that the “ accurate repetition of a 
given result does not turn a qualitative method into a quantitative one, if we 
retain, as we ought, the strict meaning of these words.” 

Fundamentals of practical soil science, H. Stbemmb (Qrundzuge der Prak- 
tisch&n Bodmkunde, Berlin: Borntraeger Broe,, 1926, pp, VIII+S32, pis, 10, 
figs, 7). — ^The viewpoint of this new textbook of soil investigational practice is 
set forth in the brief statement of the author’s preface to the effect that the 
numerous textbooks of soil science bring out too little the points which are to 
be observed immediately upon and within the soil in the field (draussen). 
The plan of the book is Indicated in the chapter headings, which, with a brief 
introduction, are as follows: The methods of investigation in the open, the de- 
composition of rock, primitive and cultivated soils, kinds and types of soil, the 
climatic soil types, the mfiuence of soil waters and of ground waters on the 
kinds and types of soils, the differences among soil types, and soil maps. 

Soil surrey of the Moapa Valley area, Nevada, F. O. Yovms and E. «T. Oab- 
PENTFR (U, 8, Dept, Agr,, Adv, Sheets Field Oper, Bur, Soils, 1923, pp. 
111-^749-^74, pis, 2, fig, t, maps 2).— The area surveyed is located in south- 
eastern Nevada, comprises 80,000 acres, and possesses a var>'ing topography, 
including comparatively level bottom lands, gently sloping alluvial fans at tho 
mouths of the lateral washes, and bench lands, the edges of which form very 
distinct escarpments, while their main portions are for the most part well 
dissected by erosion. 

In the survey here reported 8 soil series, subdivided Into 16 types, are recog- 
nized, only one of which, Redfleld fine sand, reaches an areal extent of as much 
as 7.5 per cent of the section under considenition. The preponderant soil con- 
dition Is that of rough broken and stony land, unclass.fled, In which category 
is placed 56.1 per cent of the Moapa Valley area. 

Ckmcerning Rhode Island soils in different parts of the State, B. L. 
Habtwbu. and J. B. Smith (Rhode Island Sta. Bui 214 (i928), pp, 24, figs, 3 ), — 
This investigation included chemical and mechanical analyses, determinations of 
the lime requirement, and soil fertility and other tests. 

In general, the components extracted from the soils examined by hydrochloric 
atfid of sp. gr. 1015 were found not related to the Immediate needs of the soils. 
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On unUmed soils, corn field tests Indicated soil needs in the decreasing order 
phosphorus, nitrogen, potassium, but in one of the soils phosphorus did not 
seem to be the primary deficiency after liming. The earlier chemical methods 
for determining soil acidity proved less useful than a procedure consisting 
essentially in the digestion of the s^oil sample with diluted ammonia followed 
by titration of the excess alkalinity with dilute hydrochloric acid. 

Field tests with turnips following liming indicated phosphorus and nitrogen 
as the principal deficiencies in about equal numbers of cases. Out of 38 field 
tests with alfalfa only 3 failed to show improvement following the application 
of limestone at the rate of 2.5 tons per acre. Surface soil samples from 12 
areas representing about 2,000 acres showed soil aridity high in about two- 
thirds and medium in about one-third of the samples. Nitrogen ranged from 
0.138 to 0.359 per cent and phosphoric acid soluble in 2 n acetic acid from 14 
to 78 parts per million. 

The soils of Prince Edward Island, F. T. SnuTT {Canada Dept. Agr. Bui. 
100, n. ser. {1928), pp. 20, fig. 1). — ^This bulletin reports chemical analyses of 50 
surface and subsurface soils, the tabulated figures covering moisture, loss on 
ignition, insoluble mineral matter, combined iron and aluminum oxides, calcium 
oxide, magnesium oxide, nitrogen, phosphoric anhydride (total and available), 
potassium as oxide (total and available), the lime requirement calculated both 
as calcium carbonate and calcium oxide, and the pH value ; mechanical analyses 
for the same samples in which were determined the percentages of stone and 
rock fragments, fine gravel, coarse, medium, fine, and very fine sand, silt, and 
day, together with the textural classification of the sample in each case; and 
a discussion of the information presented as a basis for the maintenance and 
Improvement of the fertility of Prince Edward Island soils. 

The general procedures suggested are (1) addition of humus-forming ma- 
terials, farm manures, and both legume and nonlegume green manure crops, 
together with the adoption of short rotations, including a legume crop; (2) 
liming for all crops except potatoes, both for the correction of acidity and to 
supply calcium as a nutrient; and (3) “the rational use of fertilizers,” in 
most cases a complete fertilizer. 

[A schematic sketch of the climatic-zone soil types of Czechoslovakia] 
V. Novi.K {Slom. Cdskoslov. Akad. ZemMH. {Ann. Czechoslovak Acad. Agr.), 
1 {1026), No. 1, pp. 37-75, ph 1; Cer. Aha., pp. 74, 75).— The author presents a 
sketch map of the climatic soil types of Czechoslovakia, noted as tlie first attempt 
of its kind, together with a general characterization of the fundamental soil 
formative factors, and concludes that the determining factors of the soil-forming 
processes of this region have been (1) the prevailing humidity and (2) the fact 
that the greater part of the region has had forest cover. Czechoslovakia is 
therefore considered to lie in general in the region of podzol-producing soil form- 
ative processes. An exception is noted in the case of steppe soils, considered 
to indicate a dryer climate where the soil formative processes have tended 
toward the chernozem. A general division of all the Czechoslovakia soils into 
six fundamental types is made as follows : 

(1) Podzolic soil types subdivided into {a) middle European brown soils, less 
developed podzolic soils mostly in regions which have been occupied by deciduous 
forest, the so-called gray forest soils being assigned to this group, and (b) fully 
developed x>odzollc soils or genuine podzols in regions which have had coniferous 
forest cover; (2) chernozem types; (3) reudzina types; (4) soils of the most 
recent alluvium (meadow soils) ; (5) soils of the high mountainous region, 
“skeleton soils” characterized by predominantly physical weathering; and (6) 
scattered small areas of saline soils, resulting principally from 3 ;>oor natural 
drainage. 
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On the microscopic method of studying bacteria in soil, H. J. Conn (Soil 
8oi,, 26 (1928), No. 4, pp. 257-259).— This is a further addition to the author’s 
contributions (B. S. B., 69, p. 210) from the New York State Experiment Sta- 
tion on the staining of bacteria in films of soil suspensions by means of >’uch 
fluorescein derivatives as erythrosin, eosin, and rose bengal. The improvement 
in staining power obtained by the addition of i^heuol to the staining solution 
or the pretreatment of the film to be stained with acetic acid having been shown 
in the previous work to be due apparently to the resulting decrease in the 
solubility of the dye, he has now studied the possibilities of the decrease in 
solubility of fluorescein dyes occasioned by the addition of traces of calcium 
salts and finds that “the greater the amount of calcium a»ldc(l (1. c., up to a 
certain point) the more intense the stain, and it is possible to secure a s'ain 
which is too deep.” Though he has i>reviously considered rose bengal as the 
most satisfactory of these stains for bacteria in soil suspension films, he now 
states that with a suitable addition of calcium the choice between these two 
dyes (erythrosin and rose bengal) is largely one of the shade preferred. The 
technique proposed in the present paper may be stated as follows : 

Dissolve 0.15 gm. of gelatin in 1 liter of distilled water by heating gently, 
place in test tubes, 6 cc. or a lit lie more in each tube, plug with cotton, and 
sterilize in an autoclave. 

Dissolve 1 gm. of either erjthrosin or rose bengal in 100 cc. of a 5 per 
cent aqueous solution of phepol containing from 0.001 to 0.1 per cent of 
calcium chloride. “The exact amount of calcium chloride is very important, 
and should be determined in advance for the dye sample used and the soil 
to be stained; one should employ just enough to give deep staining of the 
bacteria without too intense coloration of the dead organic matter.” Do nol 
remove the slight precipitate of the calcium salt of the dye usually present, 
but shake up into the staining solution for use. 

Place 0.5 gm. of the soil in 4 or 5 cc. of the gelatin fixative, mix well, ijlace 
a large loopful on a slide, spreading out to cover about 1 sq. cm., and allow 
to dry in a level i)Osition on a boiling water bath. Leaving the slide on 
the water bath, add 1 drop of the staining solution and stain for about 1 
minute, Wa^ rapidly with water, dry, and examine with the high power 
of the microscope. 

Sources of energy for Azotobacter, with special reference to fatty acids, 
P, L. Gainey (Antf. Missouri Bot. Card., 13 (1928). No. 2, pp, llS-168, figs. 5). — 
Two cultures of Azotobacter were studied closely and a considerable number 
of others more generally in this investigation by the soil biology department 
of the Elansas Experiment Station, The thermochemistry of nitrogen fixa- 
tion, the ability of various strains of the organism in question to utilize fatty 
acids up to and Including those of six carbon atoms, specifically acetic, pro- 
pionic, normal and isobutyric, normal valeric (including mono and trihydrated 
forms) and normal and isocaprolc acids in the form of their calcium salts, 
constituted the subjects of the phase of the inquiry here reported upon. Dex- 
trose was used in each case as a comparison standard of energy supply, the 
quantity of the acid or dextrose initially present and that remaining after 
various periods of incubation, together with the initial and final nitrogen 
contents having been determined for each of the media used. Record was 
made also of the relative rapidity of growth; and changes in hydrogen-ion 
concentration were tested qualitatively. 

The strains of Azotobacter tested showed marked variations in their capacity 
to secure their energy requirement from the fatty acids supplied. Some 
appeared to be rather limited In this respect, whereas others utilized all of 
the fhtty adds afifered, these differences appearing not only qualitatively, in 
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the d^'gree of selectiveneds shown by the various strains of the organisms, but 
also quantitatively. The iso acids were not as read’ly utilized as were the 
nt'rmal compoxmds. 

A marked tendency toward reduction in the hydrogen-ion concentration in 
media in which an acid was being utilized by Azotobacter was observed, not 
tmly the cessation of growth but also in some case ' the death of the organisms 
being apparently attributable to Ih’s cause. The quantity of nitrogen fixed 
^ found more or less proportional to the quantity of the fatty acid u^ilized. 
“ The quantity of nitrogen fixed per unit weight of acid consumed increases as 
the molecular weight or heat of combustion increases, provided comparisons 
are limited either to noimal or i&o compounds. There is some indication that 
the ofiicieiicy with which Azotobacter can utilize various acids, as measured 
by the quantity of nitrogen fixed, increases as the molecular weight increases, 
ovoa when the comparison Is based upon the energy content of the material 
utilized.” 

The cation with which the acid was combined appeared to play a very 
important part in determining the ability of the organism to utilize the par- 
ticular acid; and the quantity of nitrogen fixed when various acids were 
utilized was more clo'-ely correlated wdth the energy content than with the 
actual weight of the material consumed. 

Practical soil sterilization by heat for glasshouse crops, W. F. Bewley 
(iGt Drii.} MUl Affr, and Flaheries Leaflet U09 {19B1), pp, 15, pi 1, flga* 2 ). — 
Baking, staled to be limited to relatively small quantities of soil, and steaming 
methods for soil sterilization, variously described as the “ small grid ” method, 
the “tray” method, and the ‘‘spike” method, in wlilch la&t-named pro- 
cedure 2-ft. spikes of %-in. iron pipe are connected to the steam supply by 
suitable lengths of rubber hose, are described and figured, and the subjects 
of the purpose of steaming, manurial treatment to follow steaming, and 
(‘hemical agents as against steaming arc briefly discussed. In connection with 
the last-named topic the following comi)arative figures with respect to tomato 
crop yields are given, the yield from the unsterilized control soil being taken 
as 100: For steamod soil 180, for soil treated with cresylic acid 154, and 
for other liquid sterilizing chemicals 114. 

Data are also given to show that steaming once in four years, which is 
stat(*d to be suificiont, costs only one-ninth more than annual aj^lications of 
cresylic acid, shown to be less effective when also carried out over a 4-year 
period. See also previous notation of similar work (B. S. R., 50, p. 46). 

The influence of artificial manuring on the hygroscopicity and on the 
hydrogeu<<ion concentration of soils, F, Heznbich (Die Beeinflmsung der 
Hj/gro^koplssHat and dor Wu^aen^toffmneiikon^cntration den Bodens duroh KUmi- 
licJie Dilngung, Inaug, Dias,, Alhertm-Univ,, Kdnlgshcrg^ 1926, pp. VI +51, 
figs. 7). — ^The two subjects indicated in the title are discussed In separate 
articles. 

I. The Influenoe of artificial manuring on the hygi'oscopicity of soil — ^A 
source of error was discovered in an insufficiently exact adherence to the di- 
rections in the Hitscherlich hygroscoplcity method. The author believes that 
an augmentation of the results by capillaiy water can be introduced through 
but slightly altered experimental conditions, and that a false conclusion can 
easily he drawn from such erroneous results. 

No alteration of the hygroscoplcity by fertilizer applications in any way 
approached in practice could be demonstrated. With an extraordinarily large 
fertilizer application (more than 20,000 kg. per hectare) of sulfates, a lower- 
ing of the hygroscoplcity became noticeable, this effect being considered to have 
a colloid diemlcal explanation. 
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It was observed that the total bygroscopicity of the soil salt mixture in the 
case of the soils having a bygroscopicity higher than that of the Hohen Bocka 
sand was lower tlian the calculated value. The difficulties of the inequality 
in vapor pressure between salt solutions and 10 per cent sulfuric acid made 
impossible an absolutely exact determination of the water absorbent action 
of the salts, but in extreme cases of soil fertilizer mixtures some irregularities 
showed themselves in a concentration of the total bygroscopicity values ob- 
served and those calculated.* The bygroscopicity calculated for the fertilizer 
mixtures with the Hohen Bocka sand agreed well with that observed. The 
increase in this case was closely linear (geradlinig). Possible Irregularities 
were also noted as between the same surface soils and varying fertilizer ap- 
plications, as well as between different surface soils and the same ft*rtilizer 
applications. Since the difference between the total hygroscopicities as calcu- 
lated and as observed was often many times the soil bygroscopicity itself, it is 
considered that this can not be attributed to a colloid chemical action alone. 

II. TJic influence of artificial manuring on the hydrogen-ion concentration 
of soils . — ^Fertilizer applications approached in practice brought about only a 
very slight increase in the hydrogcn-lon concentration of the soil. In the case 
of very heavy fertilizer applications (about 20,000 kg. per hectare), however, 
the lowering of the pH value became distinctly noticeable. A difference in the 
effects of chlorides, nitrates, and sulfates could not with certainty be deter- 
mined, though ammonium sulfate appeared to have relatively the most effect 
The buffer action appeared in some measure related to the texture (grosse) 
as weU as to the nature and condition of the surface soil, but the influence of 
lime on the soils under examination often obscured this relation. The last- 
mentioned observation is discussed at some length. 

The forms of acidity and the absorption capacity of soils and the 
importance of these agencies in liming and manuring with rock phos- 
phate [trans. title], D. L, Askinazi (Askinast) {Trudy Na/uch. Inst. Odohr. 
{Trans. Sci. Inst. Fert. [Moscow], A^o. S8 {1926), pp. iO; Oer. ahs., pp. $9, 40 ). — 
The author emphasizes tlie importance of the determination of soil acidity in 
estimating the crop-producing power of soil, and, in Russia especially, in the 
solution of the question of rock phosphate as well as lime treatment, but flnds 
the methods for the determination of lime requirement at present on record to 
give Inconsistent results. The work reported in the present paper was there- 
fore directed to the purpose of ascertaining the relation of the soil to tlie reagent 
applied in each method, the following being among the inferences drawn from 
the work: 

(1) The many methods for the determination of soil acidity do not give con- 
sistent results because they determine different acidic, or potentially acidic, 
constituents of the soil. (2) Soil acidity can be classified into two forms: 
Active acidity, and a passive form subdivided into {a) unsaturation and (b) 
hydrolytic acidity. (3) The published methods for the determination of passive 
acidity can be classified into the two groups of (a) methods determining only 
the unsaturation and (b) methods which determine both unsaturation and 
hydrolytic acidity. (4) The replacement of exchangeable bases in the soil by 
the cations of neutral salts takes place according to their equivalents, but the 
exchange reaction of soils with salts of alkaline reaction with sodium acetate, 
for example, or with free alkalies, must be represented in the following way: 
(a) In part an equivalent exchange takes place in the cations of these salts 
with calcium, magnesium, and other adsorptively bound bases of the soil, (b) 
There is an equivalent exchange of the alkali formed by the hydrolysis of these 
salts with the adsorptive bound hydrogen ion of the soil in the broader sense 
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of the term, that is, with the hydrogea ions which possess the capacity for 
exchange reactions with neutral salts, and also with the hydrogen ions which 
can enter into exchange reactions only with salts of alkaline reaction and with 
free alkalies. 

(5) Upon treating soils with baryta and then washing out with freshly 
boiled distilled water, the initial absorption capacity of the soil was increased 
two or threefold. (6) This Increment showed itself, for the podzol soils, to 
be proportional to the initial absorption capacity; but (7) on treating permutite 
with baryta the barium was exchanged with the base (ammonia) of the per- 
mutite approximately according to the equivaients, and the absorption capacity 
of the permutite was not augmented. 

Further observatiuns and conclusions are also recorded. 

Some factors inTolved in studying the fixation of phosphorus by soils^ 
A. G. Weidemann (Soil Sai,, 26 (1928), No. 4, pp. 281-290 ). — ^This reports a study 
of phosphorus fixation in two highly acid muck soils and two more nearly neutral 
mucks. The four soils were treated with solutions of monocalcium pho^hate 
and the neutral mucks with potassium chloride and hydrochloiie acid, resi>ec- 
tively. The two highly acid mucks were studied after treatment with various 
quantities of calcium oxide, and their phosphorus fixative properties were 
examined after treatment with as much distilled water as they would hold 
“ unf ree.” 

The very acid mucks showed Indications of negative phosphorus fixation 
after treatment with highly concentrated monophosphate solutions. This 
property is attributed to the inability of these soils to fix from concentrated 
solutions as much phosphorus as is present in the water rendered ^^unfree,” 
some of this phosphorus being considered to be thus liberated so that it 
increases the concentration of the remaining solution. Mucks of relatively 
high pH value did not show negative phosphorus fixation in any concentra- 
tion of phosphate solution used. **This is, no doubt, due to the fact that 
the phosphorus reacts chemically with the lime to form an insoluble compound.” 

Very acid mucks showed no indications of negative phosphorus fixation 
when they had been treated with lime before the fixation test was made, the 
explanation given being that here again the phosphorus reacts with the lime 
to form an insoluble compound. Mucks of high lime content when treated 
with acid lost a considerable part of their ability to fix phosphorus from 
calcium monophosphate solutions. It is further concluded that “when mucks 
that show an indication of negative fixation are treated with as much water 
as they can render unfree the phosphorus fixation results will be positive 
regardless of the concentration of the phosphorus solution with which they 
are treated.” 

Colloidal behavior of soils and soil fertility. — ^V, The distribution of 
soluble and colloidal iron and aluminum in soils, J. S. Jowfe and H. O. 
McLean (Soil SoL, 26 (1928), No. 4, pp. S17S25 ). — “ITrom a study of the anion 
effect and reaction of disperse medium on the condition of state of iron and 
aluminum in soils, it is clear that as far as the inorganic compounds of iron 
and aluminum are concerned the molecular state of either one of these two 
cations rarely persists in the soil.” It is considered likely, however, that in 
dose proximity to roots and about active centers of nitrification, iron and 
aluminum do exist in the soluble state temporarily (E. S. R., 59, p. 716). It is 
also concluded that “colloidal iron and alumnium sols of various degrees of 
dispersion may exist, especially in the presence of the nitrate anion and at 
moments of the relative absence of the sulfate and phosphate Ions.” 



24 


EXPEBIMEKT STATIOK EEOORD 


[ Vol. 60 


Dialysis experiments on samples of surface and subsurface soils from the 
soil fertility plats of the New Jersey Experiraoiit Station showed that only 
Tinder conditions of extreme acidity, such, for example, as those on a plat 
barely capable of supporting plant life, can iron and aluminum exist in the 
soil in the molecular state. With respect to the sol suite of soil iron and 
aluminum, it is stated that water extracts of the dialyzed soils should contain 
the iron and aluminum present in this condition. In experiments with a large 
number of soils very little of these elemonls could bo demonstrated hi such 
extracts, however. 

Fertilizer treatments of the soils investigated did not apiioar to liave any 
marked effect on thd state of aggregation of the iron and aluminum, though a 
tendency of the mineral fertilizers to coagulate the colloids was observed. The 
greater part of the iron and aluminum separated from the mlueral complexes 
in the process of weathering was found to exist in the soil in the gel state and 
to be distributed as such throughout the soil profile. Barium (hloride extracts 
of samples of the same soils used in the dialysis experiments gave quamities of 
iron and aluminum up to 370 parts per million, this result being attributed, 
however, to ‘‘the solubility effects of the acid produced by the release of 
hydrogen ions in the process of replacement with the barium ion. The hydro- 
chloric acid thus formed reacts with the gels, bringing them into solution.” 
Less of iron than of aluminum was dissolved as a result of the acid produced 
by the replacement process, the aging of the colloids being suggested as probably 
connected with the effect observed. 

The effect of sodium chloride and carbonate on the growth of asparagus, 
B. L, HABTWiSLL, J. B. SMITH, and S. 0. Damon (Rhode Jslmd 8la. Bui. 21$ 
(19S8), pp. 16, fig. 1 ). — ^Thls bulletin deals with the results of applying sodium 
chloride and sodium carbonate with varying quantities of limo and insuificiont 
potassiim on asparagus ftom 1919 to 1820. The sodium salts were gradually 
increased to a final quantity equivalent to 2,000 lbs. of soda per acre. 

Potassiiun chloride tended to decrease, sodium chloride to increa>e, active 
soil acidity. Quantities of 1,200 and 1,500 lbs. per acre of soda broadcast ovei 
weeds in early July (1924) killed chickweed when applied as carbonate, but had 
little effect on purslane ; while the cliloride had no apparent effect upon either 
weed. The omission of sodium from the treatment of certain plats which had 
previously received it decreased the asparagus yield on plats which had been 
receiving sodium chloride, but not on plats which had been under troatinont with 
sodium carbonate. 

In cases of extreme potassium deficiency* both sodium carbonate and Sdullum 
chloride Increased the yields. In plats where about equal soil acidity was 
maintained for a time in the chloride and carbonate plats, the nuuibor of 
plants and shoots and the weight of the shoots were greater on the chloride 
than on the carbonate plats. 

“ During the last three years, in which large quantities of soda were added 
to certain plats, the yields without soda were about alike on the more-limed 
chloride and on both the less and more-limed carbonate series; but supple- 
mentation with sodium chloride resulted in nearly a tlireefold increase in yield, 
whereas practically no increase was produced by sodium carbonate. This fail- 
ure of sodium carbonate to increase the crop can scarcely be attributed to loo 
much alkalinity, because the more-limed carbonate series yielded more than the 
less-limed one. The osmotic pressure was doubtless less with sodium carbonate 
than with sodium chloride.” 

[Sou treatments for faH grains], G. M. Grantham (Ulchlgm 8ta» Quart 
Bvl^ 11 (1928), No. 1, pp. 17-19, fig. I).'— Early plowing and compaction of the 



19293 


SOILS — ^FERTILIZERS 


25 


soil to follow soon after are recommended, together with liming and the uso 
of complete fertilizer to give the plants, among other advantages, a vigor 
sufficient to enable them to withstand destructive winter weather. 

The average y‘eld per acre of 6 wheat crops growm in 4-year rotations is 
given as 7.5T bu., while 0,300 lbs. of limestone (one application in 11 years) 
increased the yield to an average of 18.78 bu. per acre, and the same liming 
with applications of complete fertilizers at iuter\als In the rotation brought 
the average to 30.3 bu. per acre. 

Soil fertility experiments on Volusia and Westmoi*eland soils, J. W. 
White and F. D. Gardner (Pennsylvania Sta, Buh 229 (Jt928), pp, 31, figs, 5 ), — 
Soil fertility experiments, for the most part of the usual type, are repoited and 
illustrated in this bulletin. The two soil areas up<»n which the work was 
carried out diffiored markedly in their response both to lime and to nutrients. 
On tlie basis of crop increases secured, the relative value of llmosrone when 
used with superphosphate (acid phosphate) in the grain rototion was, on the 
\'olusiii soil, (53 and, on the Westmoreland soil, 17. Used with lime, the rela- 
tive values of superphosphate on Volusia and Westmoreland so Is became 37 
and 70, respectively. Potassium in the grain rotation bad a value of 52 on 
the Volus'a soli as compared with 13 on the Westmoreland. Nitrogen appli- 
cations \vere found of little value in the gra n rotation on the Volusia soil, 
while on the Westmoreland soil an increase of 18 per cent in grain produc- 
tion was secured, 

(Fertilizer experiments], B. M. Straiout (Canada ExpL Farms, Sidney 
(B. 0.) Sla* Rpt, 8upt 1926, pp, 57 58), — ^Rotation-fertilizer experiments of the 
U‘'Ual type are noted, with tabulated results. No consistent advantage from the 
use of fertilizers was demonstrated either on the potato crop or on a following 
oats crop gi*own to show the residual effect, if any, of the chemicals applied 
to the potatoes. Well-distributed check plats averaged about the same yields 
as did the fertilizer plats with both crops. 

Soils and fertilizers in 1026, E. J. Bussell (Irh> Agrloiiltural Research in 
1926. London: Roy. Agr, Soc. England, 1927, pp. — ^Thls rather exten- 

sive general report by the director of the Botliamsted Experimental Station 
is concerned not only with British investigations but with those of other 
countries also, “particularly with certain American work, both in Canada 
and the United States.” 

The report deals with the new fertilizers, phosphates and potash, effectiveness 
of fertilizers, field experiments, and new possibilities. Under this last-named 
caption .‘'pociul mcmtlou is made of the work of the Rhode Island Experiment 
Station with mangan(*se as an auxiliary plant nutrient and its effect on 
the yields of spinach and other crops (B. S. B., 64, p. 450). “I saw few results 
more striking than those in the United States.” 

The treatment of the second subject of the report comiauses sections on 
the effect of fertilizcTS on the soil, soil constituents, soil analysis, cultivation, 
and soil microorganisms. A considerable referee ce list is appended. 

Mnnurlnl experiments in the South Island of New Zealand previous to 
1922, F. W. Hxlgendorf (Ncv) Zeal, Dept. 8ci. and Indus, Research Bid, 1 
(1927), pp, 29). — “The paper collates and coordinates the results of some 1,793 
manui’ial trials made on turnips, swedes, potatoes, mangels, wheat, and oats 
in the South Island of New Zealand during the years 1896-1923. Most of the 
trials . . , consisted of an nnmanured plat and six or seven differently 
manure<l ones, all In the same field. The replications (which varied up to 
92 in number) of the trials were attained by conducting the same trials on 
many farms and during several years.” 
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Commercial fertilizers, H. K. Kba^tbill et ax. (/n(Ztona Circ, 155 (1928), 
pp, 70, figs, 2), — ^The usual annual report of analyses of commercial fertilizers 
and advice to purchasers are given for the year 1927 (B. S. R., 58, p. 211). 

Analyses of commercial fertilizers, season of 1937— 2SS, R. N. Bbackett 
and D. H. Hbnby (BoutJi Carolina Sta. Bui, 250 (1928), pp. dd).— Analyses of 
1.621 official commercial fertilizer samples, of which 1,283 were complete 
fertilizers while the remainder consisted of small numbers of samples of 
cottonseed meal, single nutrient fertilizers, and incomplete mixtures, are 
reported in this bulletin in the usual form (B. S. R., 67, p. 814). 

AGEIOTHTITRAI BOTANY 

Apparatus for growing plants in soil under microbiologically controlled 
conditions, E. P. Deatrick (Jottr. Amer. Soc. Agron., 20 (1928), No. 6, pp. 
64S-645, fig. 1). — ^The apparatus here figured and described (in connection with 
its operation) as designed for use in connection with the growing of plants in 
potted soil is claimed to condition a method for easily supplying sterile water 
and a method for covering the soil. 

Measurement of leaf area using the photo-electric cell, R. W. Gerdel and 
R. M, Salteb (Jour, Amer, Soc, Agron,, 20 (1928), No. 6, pp. 635-B42, figs. 4). — ^In 
connection with an apparatus, which is described, for making rapid measure- 
ments of leaf area by using the selenium photo-electric cell, construction data 
are given to show the assembly of the apparatus. The accuracy is shown by 
a probable error for a single determination of about ±3.3 per cent for measure- 
ments of areas of 600 sq. cm., ±1.1 per cent for 1,000 sq. cm. area, and ±0.8 per 
cent for 2,000 sq. cm. area. 

On cytochrome, a respiratory pigment, common to animals, yeast, and 
higher plants, D. Keelin (Roy, Soc. ILonclon), Proc,, Ser. B, 98 (1925), No, 
B 690, pp, S12-839, figs. 6). — It is claimed that a respiratory pigment, to which 
have been applied the names myohematin and histohematin, has been found 
to exist and to be widely distributed. This is further staled to be not a simple 
componnd but a complex of three distinct hemochromogen compounds, the 
nature of which is not yet clear. It is termed by the author “cytochrome,” 
signifying, tentatively, merely intracellular pigment. 

Cytochrome is claimed to be an intracellular respiratory catalyst, common 
to animals, bacteria, yeast, and higher plants. In a reduced state it shows 
a characteristic absorption spectrum with four bands (one composed of three 
secondary bands), the positions of which in all organisms are approximately 
the same. In the oxidized form no clear absorption bands are found, but faint 
shading is apparent in a region indicated. 

Cytochrome is easily oxidized with air and reduced by the normal activity 
of cells or by a chemical reducer. The condition of cytochrome, as seen spectro- 
scopically in the living organism, denotes only the state of equilibrium between 
the rate of its oxidation and reduction at that particular time. The behavior 
of cytochrome in living orgiinlsms is dealt with in detail. Cytochrome yields 
as derivatives three hemochromogens, which give Oa and CO compounds. It Is 
<daim6d that cytochrome and its derivatives are at least partly responsible for 
the peroxidase reactions In organisms. The noncolored portions of plants show 
the existence of a hemochromogen-like complex (modified cytochrome), as wen 
as of cytochrome, botli yielding, in strong EOH, characteristic hemochromogens 
which give Or- and CO-compounds. Cytochrome exists in aerobic bacteria and 
can be oxidized and reduced as in other organisms. 

Different modes of adaptation to altitude by Poa a-tiinifl. [trans. tlUe], X 
Btmasa {Ben. Q4n. BoU, 40 (1SS8), No. 474 , PP, a2J--587).— In subalplne r^on# 
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and under the Influence of humidity, P. annua is a hygrophilous, perennial 
creeper, multiplying by means of rhizomes. This hygrophilous plant, when car- 
ried into alpine regions, undergoes a new transformation under the influence 
of a drier medium- It loses its repent habit and also its rhizome habit, but 
it remains a perennial. It acquires the property to leproduce sexually, showing 
flowers and fertile seeds. 

Wheat, soybean, and oat germination studies with particular reference 
to temperatm*e relationships, H. K. Wilson {Jowr. Amer, Soo. Agron., 20 
(1928) t No, d, pp. 599-619), — Stud.es are reported as made on the germination 
of varieties of w'heat (Turkey, Red Rock, and Marqms), soy bean (Manchu, 
Virginia, and Wilson), and oats (Silvermine). 

The rate of initial germination of the three crops appeared to conform to the 
principles of the Van*t Hoff law for chemical reactions, though it is admitted 
that the large number of chemical processes and the b ological aspect involved 
in germination make it probable that the application of the Van't Hoff law is 
possible largely because of its flexibility. Wheat, soy beans, and oats required 
practically the same length of time to complete a germination test. A tempera- 
ture of 16® C. was the optimmn for the germination of the three wheat varieties. 
Bach wheat variety showed decreased percentage of germination with each 
increase of temperature above 16®, the poorest performance appearing at 30®. 
The cardinal points for the germination of w'heat are supposedly the same for 
seed produced at any point within the United States. 

Mold attack on germinating wheat Increased with the germinating tempera- 
ture, being of little importance at temperatures of 10 and 13®. An inverse 
relationship appeared between the total percentage of germination and the 
percentage of moldy kernels. Injuries to the inner membranes of the seed 
allowed fungi to gam easy entrance to the nutriment in the wheat kernel. The 
mold, after starting its growth, entered into direct competition with the embryo 
of the weakened seed for the energy stored within the endosperm. 

It is suggested that a temperature of 30® affects the protoplast of the wheat 
kernel, permitting the outward leaching of soluble food materials which are 
readily attacked by fungi. 

Apparently, mold attack on the germinating soy bean had no relationship 
to the germinating temperature, since the temperatures used were not high 
enough to weaken the seed. The maximum germination temperature for the 
soy bean is higher than tliat of wheat. The impermeability of the soy bean 
seed coat varied inversely to the germinating temperature. It is thought that 
the rate of water movement into the seed was accelerated at the higher tem- 
peratures on accoimt of the lessened viscosity of the water. The time saved 
in completing a germination test at the higher temperatures indicates that 
26 and 30** temperatures are equally suited to oats germination. 

As with soy beans, fungal attack on germinating oats was of little importance 
and was associated with the decay of nonviable seed, 

Stimnlatloii, toadcity, and antagonism of calcium nitrate and manganese 
chloride as indicated by growth of wheat roots, I». V, Babton and S. F. 
TEEaLBASE (Bul. Totrey Bot, CluJ), 64 (1921), No. 7, pp, 669-577, figs, 3), — ^A study 
of elongation in the primary roots of wheat seedlings in single salt solutions 
of manganese chloride and calcium nitrate and in solutions containing both 
of these salts is said to have shown that manganese chloride, in simple solution 
of proper concentration, exercises a pronounced stimulating effect on the root 
elongation of very young wheat seedlings. Calcium nitrate, in dilute solution, 
showed no signifleant stimulating effect, and at high concentrations it was 
found to be far less toxic than manganese chloride. Bqually toxic solutions of 
these salts do not remain equally toxic when diluted to the same degree. 
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Calcium nitrate showed a marked effect in reducins the toxicity shown by hisjher 
concentrations of manganese chl'»ride in simple solution, and it also reduced 
the stimulating effecr that low concentrations of mang.^uese chloride exhibited 
in simple solution. Tlie imluonce ol calcium nitrate in diminishing the toxic 
action of manganese chloride appears to be much more pronouueoj than the 
effect of manj,anese chloride on the toxicity of calcium nitrate. 

Differences were observed m appearance of the roots grown in single salt 
solutions indicating specific toxicity. The symptoms of poisoning by manganese 
chloride are characterized by brown rings distributed at raibor regular 
Intervals on the rool. 

Action of anesthetics on sugar cane sprouting [trims, title]. E. hi. Oalvino 
and F. Mastio (Agr. Colon, lltalyl, 19 {1925), No, 12, pp. .-—Favorable 

remits were ^-ocured as regards quickness and percentage of germination. 
Ether and acc‘i\lene greatly exceeded ehlorofoim and ethyl alcohol in pracLlcnl 
effects. 

The production of intumoscences In Transparent apple by ethyleue gas 
as affectedl by external andl internal conditions, R. H. Wallace {Bui Torrep 
Bot. Clul), 54 (1927), No, 6, pp. 499-542, pi, 1, flg8. 2).— The data reported in the 
author’s first paper (B. S. R., 58, p. 821) were obtained during the pmdod from 
September to March. The work w'as extended to cover tlio enlirc year, and 
the experiments on cuttings of Tiansparent apple are said to show that ethylene 
stimulation may Induce the formation of intumescen('es within a wide range 
of euvironmen.al and biological conditions. Tests made every month through (>ut 
the year indicate no prononm-ed seasonal or i>ei iodic variation in the sonsiiive- 
nes.s of the tissues to ethylene stimulation. Humidities of from C7 to 92 per 
cent liave no apparent effect on the ethylene response. No correlation appeared 
between the humidity percentage and the number or extent of the intumescences. 

Temperature exerts a marked influence on the number aud size of the 
intumescences, the optimum temperature for their formation being near 15® 0. 
and the maximum about 30**. Th* intumescences form equally w’dl in con- 
tinuous liiiht, in continuous darkness or in alternitc light and darkness. 
Ethyleue and Illuminating gas gare ab(»ut the same responses w'hon run in 
parallel series of concentrations from 0.05 to 50 per cent. Intumose mces do not 
form in the absence of oxygen, Tliey do not develop in 25 per <*ent oi* more 
of carbon dioxide. 

Mixtures ran'-ing from 75 per cent of ethyleue and 23 per cent of ox\gen to 1 
part of ethylene to 1.000,000 or 100,000,000 parts of air will induce the formation 
of Intumescences at least in the ends of cuttings (»f TiMuspurent tipple. 

Exposures to a mixtui'e of 1.6 per cent oth,\lene and 08.5 per (*eiU air for 
periods ranging from 7^^ minutes to eontimu'us exposure throu‘»h the experi- 
mental period all gave responses. No variation w’as observed in the num- 
ber or extent of the intumescences formed with tliis range of exposure times, 
mylene showed no bleaching effect on the chlorenthyma oC the Meins <>l 
Transparent apple. 

The relation between the development, structure, and fuitotioning of the 
nodules on \ icla f aba, as influenced by the presence or absence of boron in 
the nutrient medium, W. E. BnE^-c^LBY and H. G Thobnton {Roy. Boo. ILorir 
don]. Proc,. Ber, B, 98 (1925), No. B 691, pp, 373-399, pU. 4, flffs. ,7).~The 
authors compare the growth and functioning of nodules on V. lUha in cul- 
tures containing or lacking boron. Lack of boron gives a limited and defective 
vascular supply, ninning only a short distance Into the nodule. Nodules 
havi^ uo vaserdar strands remain minute and do not swell out or form the 
so-c^^ bacteroids. In plants having these abnoimal nodules very little nitro- 
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In correspondence witli absence or weak development of vascular strand^^ 
in Ibe nodule, the bacteria tend to become parasitic, attacking the prolopla^'in 
of the host cell, chiefly the more denyoly protoplasmic cells of the nodule. It 
is sugiiesied that this change in the relations between the microorganism and its 
host is connected with the lo^ ^ or reduced supply of the carbohydrate energy 
material nomally brons^ht into the nodule by the vascular strands, the bat*- 
teria thus being reduced to making use of the protoplasm of the host as a 
source of energy. 

The state of iodine in some Ithodophyceae [trans. title], E. Cuemin (J?er. 
06n, Bot, 40 {X928), No, 471, pp, 129-145 ), — Evidences regarding the presence 
and stale of iodine in certain of the Rhod^phyceae are presented, with dis- 
cussion. 

Some aspects of degeneroscence in plastids and applications to pai*a- 
sitism [trans. title], J. BEAtn’ERiE (Rev, a6n, Bot,, 40 (1928), Nos, 472 pp. 
206-2^5, Jigs, 5; 473, pp, 234-276, figs, 2 ). — Of the two parts of this account, the 
first deals wdth experimentation and its results as regards chloroplasts aiid 
chromoplasts, and the second with applications in cases of parasitized tissue 
and in a study of immunity. 

Xew species of Fungi Imperfect! [trans. title], M. P. Petrov (Mater. Mikol 
i Fitopal, (Maler, Mycol. and Phytopath,), G (1927), No, 1, pp, 54-57, figs, 7).— 
The author describes (with illustrations) as to morphology, cultural characters, 
and habitats, supposedly new species of fungi, including Stagonoapora alclmnlh 
lae, Camarosporhim hypewcornm, Septoria hypochoeriditt, RhaMospora Rllcne.^ 
Phonia erigerontis, and P. filaginis at^ensis. 

The fungus flora of the soil [trans. title], 2d. 3M. Samxjtrevich (Samoxjt- 
sEvrrsCH) (Mater, MikoJ, i Fltopat, (Mater, Mycol, and Phytopath.), 6 (1927), 
No, 1, pp, 204-213, figs. 5 ), — ^Isolations of fungi were made from a garden podzol 
tind from a slightly swampy forest soil. Besides the organisms noted by other 
investigators, the author found such fungi as Diplocladium maerosporiuni and 
Diplosporhim alhum. Among the others some new species were f<»und, includ- 
ing Mucor romosissimus and Vetticlllium vinosuni. The species do not vary 
greatly with the depih, though the Mucors are found mostly in the uppec 
layer. The soil samples taken in the fall showed a more abundant fungus 
flora. Rhtzopus n'gricam occurred for the greatest numh-r of tim^‘< in th‘ 
isolations, and this was followed by Fusarium. Monilia koningil was rarely 
encountered. The forest soil showed a greater variety of fungi than did the 
garden soil. The author describes and illustrates the new specie s isolated. 

Ergot [trans. title], N. X. Rozhdestvenskii (Rojdestvenski), (Mater. Mikol, 
t Fltopat, (Maier, Mycol, and Phytopath,). 6 (1027), No, 1, pp. i2S-i63).— In a 
review of the subjiK-'t of ergot, the author deals with the morphology, modts 
<ft infection, sysiemat c position of the species, and hosts; the biological forms 
of ergot, cultural and i)hysiol(»gieai characters, and geographic distribution ; the 
economic importance of ergot ; properties as regards poisoning of animals and 
lethal dose, chemical composition, the poisonous fraction, the alkaloids, and 
methods of determining the amounts of ergot on grain and in flour; control 
measures ; and a historical review of ideas regarding ergot. 

Mucorales in nature and methods of their isolation in pure culture 
[trans. title], N, A. Naumov (Naoumov) (Mater, Mikol i Fltopat. (Mater, Mycol 
and Phytopath.), 6 (1927), No, 1, pp. 180-192).— A review is given of the dis- 
tribution, habitats, and physiological reactions of the Hucorales, also of 
cultural methods and cytolog.eal preparations. 

The soil Is the primary source <;f the Muc<a*ales, harboring about ono-third 
of all knciwn species. Their function in the soil is not very well understood, 
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but it is known that they break down the amino acids and amides, forming 
ammonia and reassimilating it, thus competing with green plants for the 
nitiogen. Sandy soils harbor certain typical forms of the Mucorales, heavy 
soils harboring other forms. Certain forms, as Rhizopus nigricans and Mucor 
racemosuSt live exclublvely around human dwellingb. The method of single 
spore isolation is described. 

GENEHCS 

Opportunities for research In mammalian geneticSy 0. C, Little {Sd. Mo,, 
26 (1928) f No, 6, pp. 521-5S4). — ^The development of genetics is briefly reviewed, 
and It is pointed out that insects, while making valuable contributions to the 
fundamentals of the subject, are not adaped for the determination of the 
details of the subject applying to mammals. Insects are remarkably definite and 
fixed in a biological sense, while mammals lack this definiteness and are more 
responsive to environmental influences. The more important groups of genetic 
problems capable of successful investigations in laboratory mammals are 
designated as the genetic bases for size and growth, fertility and sterility, sus- 
ceptibility or resistance to disease, lethal action of genes during development, 
and psychological differences. Progress made along these lines is very briefly 
reviewed, and future possibilities and needed work are indicated. 

Oenetics at the Anikowo Statiouy L. 0. Dunn (Jour, Heredity, 19 (1928), 
No, 6, pp. 280-286, figs, 5), — In the introduction to a series of articles from a 
translation by B. F. Glessing on the geneiics of the domestic fowl, from the 
Anikowo Genetical Station, Moscow, there is presented a general account of 
the station and the work in progress with poultry, cattle, sheep, guinea pigs, 
and bees. 

Genetic evidence of a sdective segregation of chromosomes in a second 
species of Sciara (Biptera), C. W. Metz (Natl. Acad, 8oi. Proo,, 1-i (1928), 
No, 2, pp. 140, 141)^ — ^ case of selective segregation in 8. similans is described 
similar to that previously noted in 8. coprophila (E. S. K., 57, p. 221). In the 
present case, crossing a wild type male with mutant females described as 
broad winged produced 82 w^ild type and 28 broad-winged offspring, the latter 
being all females. Wild type females from this type mated to wild type males 
produced only wild type offspring, while broad-winged females mated to wild 
type males produced both types of offspring with a deficiency in the broad 
cla«»s. resulting from poor viability. Broad males mated to wild tyiie females 
produced only broad offspring, and broad males X broad females produced only 
broad offspring. In the above and other tests heterozygous broad males were 
found to transmit only the genes derived from their mothers. Broad was 
clearly dominant to the wild type. It is suggested that all the paired chromo- 
somes in the species coprophila and 8. similans undergo such segregation in 
that only chromosomes derived from the mother are transmitted by the sons 
and vice versa. 

Chromosome aberrations and the improvement of animal forms, 0. B. 
Beuhses (Jour, Heredity, 19 (1928), No, 8, pp, 349-364) .—The diflilculties in the 
use of aberrations for animal improvement are noted as the frequent weakness 
or sterility of such forms and an inability to propagate animals asexually. 
Polyploid stocks and the like must be continued if fertile by constant selection 
as they do not usually produce uniform types. Recognition of the usefulness 
of aberrant forms requires eternal vigilance. 

Orosslng-over between the W and Z chromosomes of the killifish Platy« 
poecilns, A. O. Fbabeb and M, Gobdon (Sdenoe, 67 (1928), No. 1740, p. 470).— In. 
genetic investigations at the New York Oornell Experiment Station with the 
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kiUifisIi Flat^poeoitna macuIatuSt in which the mode of sex determination is of 
the WZ type, crosses were made between red (R) spotted (Sp) fish and nonred 
(r) nonspotted (sp) fish. These characteristics are sex linked. Two cases of 
crossing over between W and Z chromosomes in the females were observed and 
at least one case in which both genes R and Sp were transferred from Z to 
the W chromosome. Further tests indicated that the exceptional female was 
not due to nondisjunction or sex reversal. 

A case of close autosomal linkage in the fowl, A. S. Sebebbovsky and S. G. 
Pbtbov iJoar, Heredity, 19 (1928), No, 7, pp. 805, 306). —In studies of the linkage 
relations between various characters in poultry at the Anikowo Genetical Sta- 
tion, Moscow, the mating of a rose comb (Wn) creeper (Rd) rooster of the 

formula with normal hens, produced 1 rose creeper, 22 rose nor- 

wn Rd wn rd 

mal, 33 single creeper, and 4 single normal, thus indicating a close linkage 
between these two factors with only 8 per cent of crossing over observed. 

The effect of X-rays in producing return gene mutations, F. B. Hanson 
(Science, 67 (1928), No. 17 pp. 562, 563). — In an effort to induce the return 
of mutations to the normal, male Drosophila carrying five mutant genes on the 
X chromosome, yellow body, -white eye, forked bristles, bar eye, and Beadex 
wings, were X-rayed and mated to virgin double-X yellow females. There were 
no return mutations at the yellow, white, or forked loci, but there were 8 cases 
of normal wings instead of Beadex wings, though these did not breed true. 
Four cases of full eye individuals were observed breeding true. There thus 
appeared to be return mutations in 1 of 433 heavily treated males at this 
locus and 1 in 1,898 males receiving the lighter dose at this locus. 

The formation of new species of fungi [trans. title], A. A. GcHEX'SKif 
(Jaczewski) (Mater. MiJcol i Fitopat. (Mater. Mycol. and Phytopath.), 6 
(1927), No. 1, pp. 239-29i, figs. 2). — ^Tbe author discusses theories of evolution 
pertaining to the variability of physiological characters In fungi as compared 
with those in other biological forms, attributing much influence to the geographi- 
cal distribution as regards the variability of the species and discussing the con- 
tributions on mycological geography, Lamarckism, Neo-Lamarckism, the muta- 
tion theory of De Vries, and the views of Weissman. A list of 165 references is 
appended. 

Polyembryony in rice, J. W. Jones (Jour. Amer. Sqo, Agron., 20 (1928), 
No. 7, p. 77}). — In a cross between Yosemlte and Nimai Kawa Mochi rice, one 
seed produced two hybrid seedlings, apparently alike during the entire growing 
season. 

Mondelian inheritance with assertive mating, E. B. Wilson (Natl. Acad. 
ScL Proo., U (1928), No. 2, pp. iS7-74d).— The author has calculated the correla- 
tion between parent and offspring and between siblings expected in hypothetical 
eases with and without assertive matings and with different percentages of 
recessives in the population. 

Is pituitary secretion concerned in the inheritance of body-size? R. 0. 
Robb (Natl Acad. Sd. Proo., 14 (1928), No. 5, pp. 394-899, figs. iB).— The weights 
of the pituitary bodies were determined In 152 male rabbits of different stocks, 
including Flemish Giants, Polish, and Flemish-Polish crosses, and of varying 
ages from birth to senescence. From the analyses of these data and their corre- 
lation with the live body weight minus the weight of the stomach and intestines, 
it was concluded that there was no characteristic difference in the mass of the 
pituitary that could be correlated with the observed differences in the body 
weights and growth rate of Flemish Giants and Polish rabbits. There was a 
progressive increase in the logarithm of the pituitary weight whldh was linearly 
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associated wltR the logarithm of the body weight. This association was con- 
sidered as due to the correlation between the growth of the organism as a 
whole and that of its specific portions resulting from a common cause rather 
than an interrelationship. 

The inheritance of human skeletal anomalies, B. L. Milles {Jour, IlereclUy, 
19 (1928), No. 1, pp. 28-4^, figs. 12), — ^Various congenital anomalies of the skull 
and cranium, trunk, and extremities, including polydactylism, are described in 
humans with reference to the ancestry and the frequency of occurrence of such 
abnormalities in previous generations. 

A syncephalns thoracopagus monster in swine, J. E. Noiudby and B. L. 
Tayxob (Arner, Nat, 62 (1928), No, 678, pp, 34r-4y, figs, 8).— The authors describe 
the detailed anatomy of a syneephalus thoracopagus monster in swine observed 
at the Idaho Experiment Station. 

Bighead ” of horses a heritable disease, B. M. Gonzalez and V. Villegas 
(Jour, Seredity, 19 (1928), No. 4, pp, 159-167, Jigs, //).— A study of th^ occur- 
rence of osteoporosis in horses at the University of the Philippines indicates 
that the disease is hereditary, the factor for its occurrence being dominant. 
Seven normal X normal matings produced all normals, while at least four of 
the five offspring of an osteoporotic stallion developed the disease and the fifth* 
was blind, which was considered as related to the disease. 

Exceptional color inheritance in Hereford cattle, W. 11. Hokl.vcheb (Jour, 
Heredity, 19 (1928), No, 1, p, 10, fig, 1). — ^The occurrence of a black spot on the 
neck and within the red portion of the coat of a pure bred Hereford calf is 
noted. 

Tortoiseshell tomcats and freemnrtins. T. H. Bissonnette (Jour, Heredity, 
19 (1928), No. 2, pp. 87-^89). — ^The author desoribes the fused placentae and 
membranes of two cat embryos. The nnion was so complete that separation of 
the circulation from one to the other embryo in the villi, either of the embry^ 
onic or of the maternal part of the placenta, could not be distinguished. The 
possibility of the membranes of cat embryos fusing indicates that the explana- 
tion for the tortoiseshell tomcat on this basis is not impossible. 

Physiology of the corpus luteum. — The effect of very early ablation of 
the corpus luteum upon embryos and uterus, G. AV. Oouneu (Amer, Jour, 
Physiol., 86 (1928), No. 1, pp, 74-81, figs. 8). — In a s^*ries of experiments, both 
ovaries of 7 rabbits were removed at 14 to 18 hours after mating, which is 
approximately 4 to 8 hours after ovulation, and 4 to 7 days laler the females 
were destroyed and the ova recovered from the uterus. It was found that 
the blastocysts were considerably shrunken and much reduced iu size as 
compared with those recovered from control rabbits, from which a single 
ovary was removed and tlie other ovary intersected and in some cases partly 
removed. In a further group in which the corx)ora lutoa were grouiM?d at one 
end of the ovary and that portion only removed at 15 to 20 hours after mating, 
the blastocysts also were degenerated. The experiments further showed that 
the endometrium did not undei*go the normal proge.statlonal px*oliferatlon when 
both ovaries or that portion of the ovaiies, including ihe corpora lulea, was 
removed at 14 to 20 hours after mating, which is indicated as ihe reason the 
blastocysts in these litters degenerated. 

An. experimental study of ovarian regeneration in mice, H. O. Hatebixjs 
(Physiol. Zool,, 1 (1928), No, 1, pp, 45-54) • — ^lu 90 female mice from which both 
ovaries were removed, ovarian li.^*sue was found in 9 within 82 weeks after 
the operation, but it was concluded that such was due to incomplete removal 
of the ovaries rather than to regeneration of ovarian tissue. 

ESffects of sperm Injections into female rabbits, W, T. Pomhbebnke 
(Physiol. Zool., 1 (1928), No. 1, pp. Through the injection of semen 
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into female rabbits, antibodies were produced which caused the serum and 
vasdnal secretions of the female animals to be toxic to the spermatozoa of the 
rabbit and the rat, and I'esulted in a roducth»n in the loni^evity of spermatozoa 
in the genital tract and Infertility for a period of from 0 to 23 weeks follow- 
ini? repeated iujections. Such injections, howevei, had no elTect on rhe oestrous 
cycle. 

The effects of X-rays on producllcity and the sex ratio in Drosophila 
melanogaster, F. B. Hanson {Ahier. Nat., 62 (IP2S). No. 6*Sf, pp. 352-162, fiffs. 
2). — ^In studies of the effect of X-rays on Drosophila it was found that a heavy 
dose of X-rays, described as T-1, caused a 77.H per cent mortality in the eggs 
and 50.4 per cent mortality in the larvae- and pupae, while a lighter dose given 
to females resulted in 5S.3 per cent mortality in the eggs and 32.1 per cent 
mortality in the larvae and pupae. These were compared with 20.5 per cent 
mortality in the eggs and 17.2 per cent mortality in the larvae and pupae of 
the offspring of untreated females. Analyses of the sex ratios showed no 
significant differ* nces resulting from the treatment. Many mutations appeared 
among the offspring which were cla«*sified in addition t*» gone mutations as 
somatic inutationy, mosaics, and chromosome abnormalities. In the heavy 
treatment these occurreil at the rate of 8.2 per cent, in the light treatment 
0.6 per cent , and In the controls 0.059 per cent. 

Reproduction in alcoholic mice. — ^11, Treated males: A study of prenatal 
mortality and sex ratios, E. C. ]!l^AcDo^VELL and E. M. Iobd {Ziechr. Biol., 
Al}t. Dy Arch. Entwivkl. Alcvh. Organ., JIO (^.927^, Non. 3-4, pp. 427-449, figs. S ). — 
In continuing this series (E. S. R., 58, p. 320), studies of the effect of treat- 
ment of males by inhahuion of alcohol fumes until they were made dead drunk 
on five days a week are reported. 

The results indicate that the treatment increased the time between suc- 
cessive litters, but there were no general effects on the amount of prenatal 
mortality, though a slightly greater prenatal mortality was ob.'^erved in litters 
sired by males from the dilute brown strain than in litters sired by males 
from the albino strain. This also showed in the average size of the litters 
born to females mated with males from the two strains. Classifying the litters 
according to the absolute number of young missing showed that in litters 
from alcoholized fathers there were loss with no loss and u corre*^pondingly 
greater number with losses of two young as compared with the controls, in- 
dicating a slight effect of the treatment on the viability of the young. The 
numbers born dead were <'onsiderably greati'i* for those sired by treated fathers, 
0.35 per cent for the albliu^s tmd 2 64 per cent for the dilute l>r(wu sires. The 
variations in the sex ratios ob.'»erved in different groups and in different 
sized litters are discussed, from which it is concludes! that the sex ratio was 
not modified by the trenlment. In discussing tlie results of the present In- 
vestigation in connection with the findings of others, the authors suggest that 
the retiction of sperm to alcohol may depend on the presence or absence of 
weakening or resistant factors to such in different strains. 

Alcohol and sex ratios in mice, E, 0. MacDoweli. (Atntr. Nat.^ 62 (1928), 
No. 678, pp. 4^-54 ). — ^From the i^esiilrs pi*osented in the papers noted above, the 
author shows that the sex ratios in Utters of mice produced by sires or dams 
treated with alcohol by inhalation or injection were not significantly different 
from the ^ex ratios in the control litters. 

May the sex of the embryos of mammals be truly infiuenced? J. Wkbeeb 
{IMat slvh das Oeschlecht <les Bnibryos vmi kidugern Wirhllch Willkurlloh 
Beciyi/I assent Inaug. Diss., IMc. Bctn, J927, pp. 34 ). — ^The author gives a brief 
2095^-28 3 
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acconnt of the results of injecting pregnant female rabbits at the tenth to 
fifteenth day of gestation with paraldehyde. He found among the offspring 
from these litters at bii*th 87.5 per cent females and 12.5 per cent males. 

HEID CROPS 


[Field crops work at the Holly Springs, Miss., Substation], C. T. Ames 
and 0. B. Casanova (Mi88i88^ppi ata. BuL ( 1 . 021 ), pp. Jj, 5, d-17, 19-20, 
fiffs. 4). — ^Experiments reported on as heretofore (E. S. 11., 50, p. 731) included 
variety trials with cotton on hill and valley land, corn, lespedeza, grain 
sorghum, sorgo, soy beans, and fodder beets, fertilizer tests with cotton and 
sweet potatoes, spacing trials with cotton, and an interplanting tost of corn 
with soy beans and velvet beans. Production methods are outlined for the 
principal crops tested. 

Belfos 0102 and 031, Lone Star 05, and D. & P. L. No. 4 were outstanding 
among the cotton varieties. Fertilizer and spacing recommendations from the 
test results were in agreement with those previously reported. Trials of 
nitrogen and potassium carriers and comparisons of mixed fertilizers are also 
noted briefly. Becommendatloiis for sweet potatoes are from 400 to 800 
lbs. per acre of an 8-4-4 fertilizer, and spacUigs of 14 in. apart in 3- to 3.6-ft 
rows, 

[Field crops experiments at the Willlston, N. Dak., Substation, 
1027-28], E. o. SCHOLLANDER (Korlh Dakota Bta. BuL 210 {t92S), pp, 5-18, 
28, figs. 4). — Experiments reported on for the period April 1, 1927, to March Zl, 
1928, resuming work recorded earlier (E. S. B., 63, p. 629), embraced varietal 
trials with common and durum spring wheat, oats, barley, flax, com, potatoes, 
alfalfa, millet, field peas, sugar beets, mangels, and carrots, a spacing test with 
flint com, tuber unit plantings of potatoes, and crop rotation and crop sequence 
studies. 

A new system for variety test plats, E. J. Delwiche {Joxir. Amer. Boo 
Agrou., 20 (1928), Ko. 7, pp. 771-773, figs. 3).— The method tested at the sub- 
stations of the Wisconsin Experiment Station is described and illustrated, 

A study of permanent dairy pastures iu New Jersey, H. B. SmAGUE and 
H. W, Reuszee ( N . J. Dept. Agr. Circ. I41 (1928), pp. 101, figs. 22). — ^A flelailed 
survey iu cooperation with the New Jers’ey Experiment Slaticwis covered 104 
peiunanent dairy pastures in southern New Jersey in 102C and ICO in northern 
New Jersey in 1927, totaling 4,710 'acres. Much information was recorded on 
pasture characteristics and the effects of natural draiiiage conditions, soil tex- 
ture, and cultural treatments. 


The total area per farm and the average area devoted to permanent pastureB, 
hay. silage, and soiling crops, re«pectlvoiy, were largest on the glacial soils In 
northern New Jersey and smallest on river flood plains soils. Pastures of 
known age surveyed had been In grass continuously for an average of 10 years 
In southern New Jersey and 20.2 years in nortliom New Jer.sey. Forest or 
scattering teee growth occupied about 13 per cent of all surveyed pastures in 
northern New Jensey. Inedible shrubs, sedges, and rushes occupied from 0 to 
8 per cent of upland soUs and from 12 to 25 per cent of lowland soils, and weeds 
between 16 to 25 per cent of the total area surveyed. 

Forage plants occupied 52.0 per cent of the total pasture area in northern 
New Jersey and 76.7 per cent in southern New Jersey. Keniucky bluegrass 
TOmwfced 87.2 per cent of all forage plants; redtop, 195; white clover, 7.8; 
toothy. 6.8; poverty grass, 5.7; sweet vernal grass, 4.6; bent grasses, 3 ; Canada 
Wuegrass* 2.8; orchard grass, 2; edible rushes and sedges. 4.4; unnamed grasses, 
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5.7 ; and unnamed legumes, 0.3 jier cent. The r^ative abundance of important 
weeds or weed groups is given for each soil province with control methods. 

Glacial lake and river terrace soils supported the most productive pastures in 
northern New Jersey and coastal plain soils in souihorn New Jersey. The 
average quantity of feed yielded by an acre of grazing land was the e<iuivalent 
of 2,330 lbs. of alfalfa hay. No consistent relation was noted between the 
total mineral nutrients in the surface soil and either the total feed produced 
or the vegetation on tlie soil. 

Poor drainage favored the growth of rushes and sedges and inhibited the 
forage plants, and weeds were less abundant. Pastures with poor natural drain- 
age were somewhat superior in feed production to well-drained pastures in 
northern New Jersey and the reverse in southern New Jersey, evidently because 
of close grazing on wet pastures In the north and fertilizers plus close grazing 
on well-drained pastures in the south. Poorly drained soils were nsually the 
richer in nitrogen, phospliorus, and carbon. Neither total calcium nor total 
potassium showed any consistent relation to natural drainage and none of 
these constituents to feed produced. 

Cla.ssiug gravelly, stony, shaly, and sandy loams as coarse-textured soils and 
silt loams and loams as fine-textured soils, no uniform relation was apparent 
between soil texture and average size of pastures, abundance of forest included, 
and total area occupied by shrubs, rushes, and sedges. Fo-rage plants were 
most abundant on the flne-tcxtured soils of every province. There was no 
uniform superiority in feed produced by pastures on either coarse or fine-tex- 
tured soils, and for the State as a whole no marked correlation existed betwfeen 
total mineral nutrients in the surface soil and soil texture. 

Reseeding was seldom practiced and was not reported advantageous. Mow- 
ing (on the northern pastures), continuous grazing, early spring grazing, and 
treatments (in southern New Jersey) with fertilizer, manure, and lime de- 
creased the proportion of sedges, rushes, shrubs, and weeds and increased that 
ot forage plants. Mowing increased feed production over not mowing 12.6 per 
cent, continuous grazing over period grazing 42.7 per cent, and soil treatments 
17 per cent over untreated posture. Coastal plain pastui'es grazed before May 
2 produced 2,730 feed units per acre during the season, first grazed between 
May 2 and 14 produced 1,148 units, and first grazed after May 14, 1,072 imits. 
The characteristics of the 48 best pastures are described briefiy. 

An analytical study of the putting greens of Rliode Island golf courses, 
B. E. Gilbeet [Rhode Island Sta, Buh 212 (1926), pp. IS ), — Observations on 
green keeping practices on Rhode Island golf courses are summarized, and 
analyses of soils from putting greens on 22 courses are tabulated. 

Bent grasses predominated in the seeding mixtures, and 0 courses were 
seeded with bout grasses alone. Ammonium sulfate was in common use, and 
where used consistently high acidity conditions were present in the soil, and in 
some castes indications of suppression of weed growth were noted. 

No positive relation was observed between fineness of soil and good turf. 
The practice of top-dressing with sand caused dilution of the soils such that 
the active-alumina content was affected. An inverse relation was found be- 
tween the finer portions of the soil and the active alumina. Courses with the 
best turf on their giuens were highest in total nitrogen and also in estimated 
humus. The relative needs of the soils for phosphoric acid, as measured by the 
growth in pots of Hacomber turnips, suggested that benefit might be had in 
many cases from the addition of superphosphate (acid phosphate), 

[Boot crops experiments in Canada], F. T, Shutt (Canada Farm, 
Dir. Chem. Rpt. 1927, pp. Sd^.^).— Additional analyses are reported on sugar 
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beets, mangels, carrots, and tunnps, siipplementins? those noted earlier (B. S. 
R., 59, p. 482). 

Tnllueuces which tend to affect seed prodiw'tion in alfalfa and an attempt 
to raise a high seed-producing strain by hybridization, W. Soxjtuworth (*S'C7. 
Agi\, 9 {192&), yo. 7, 1-^9, 2i).— Ih^'Iew of other sUulios suggostod that 

failure to obtain a pioperly balanced supply of soil and atmospheric moisture 
is the real cause of alfalfa flowers failing to set seed. Pollination studies at the 
Manitoba Agricultural College and elsow’here showed that if alfalfa flowers 
are not tripped naturally, chiefly b.\ wild oi by bund tiippiiig, only 

a small percentage produce seed pods. Seasmml variability in seed setting in 
plants was also observed. 

Selection up to the Ft generation in a cross belwe#"!! alfalfa and black inedick 
{Medicago lupitlina) has produced a hybrid alfaUa in wh^ch a varying per- 
centage of the plants have flowers practically entirely If-tripping but Urgoly 
sterile and also plants partially self-tripping and partially fertile. Since 
sterilicy appears to be gradually giving place to fertility in recent geueratious, 
it is helped that eventually a strain will be evolved having flowers perfet^tly 
self-tripping and also possessing a high degree of fertility. 

Factors affecting the germination and growth of chamiza (Atripiex 
canescens) , G. P. Wilson (New Mexico i^ta. BuK X69 (1928), p/>. 20, /Ign. 10 ). — 
Germination and growth studies with chamiza (B. S. R., 65, p. 433) at the sta- 
tion and in its vicinity showed tliat the presence of calcium carbon ale at or 
near the soil suirface favors the growth of the young seedlings. While germi- 
nation took place on noncaleareous soil on the range, the seedlings died while 
small. With favorable conditions good stands were made in numerous plant- 
ings on range land supplied with calcium carbonaie. 

Plat tests indicate planting tlie seed before September 1, although under fa- 
voitible conditions good stands may result from plantings up to Febmiiry 2, 
Depths of from 1 to in. seemed enough on sandy loam or gravelly sandy 
loam soils, and shallower if the soil is inclined 1o bake. 

Comments are also made on iujui*y by rabbits, mice, and other aiiinials, plant- 
ing methods, and gatheiing and i>lanting the seed, and a note by II. V. Jordan 
(pp. 17-19) discusses the soil requirements of the plant. 

The proper binomial or varietal trinomial for American niamiuoth red 
clover, A. J. Pieters {Jour. Amer. Boc. Agron., 20 {192S), IVo. 7, pp. (5S6-102 ). — 
An extensive review led the author to conclude tliat a correct Latin tiluoiuial 
for mammoth red clover does not exist and that there is no reason for the use 
of such a trinomial in agronomic literature. Botaiiically, mammoth clover may 
he grouped with other late-flowering, siugle-cnt forms under TrifoUuui pratenae 
servtinum. The name T. medium evidently should not bo used for mammoth 
clover. 

The effect of interplanted legumes on the yields of corn, C. K, McOlel- 
TAND (Arfra««a« Bta. Bui. 229 (1928), pp. 19 ). — Soy beans, cowpeas, velvet beans, 
and mung beaus were seeded at severul rates and dates in corn In both u<n*mal 
imd wide rows in tests at the station and substations. 

Spacing trials indicated that in most cases lower corn yields result when the 
stand falls below the normal planting rate because of wider row,^ Tlie yield 
from wide row plantings averaged from 82 to 83 per cent o^ the normal yield. 

Com in wide rows with or without legumes averaged about 80 per cent or 
less of the normal production in narrow rows without legumes, most of the re- 
duction being due to reduced stand and geueralh" a slight dc'crease clue to 
legume growth. In narrow rows, evidently because of ftdl stands of com and 
preoccupation of the soil, the legumes planted late reduced the corn crop only 
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{ib<'Ut 4 or 5 per cent. With legumes sown at aiffevent rates in tiie corn row, 
corn yields generally decreased as the number of hills of legumes increased, 
Jt was {observed that legumes planted in corn at the usual rates will reduce corn 
fields to 75 lo NO per ('em of the normal >ield without legume^, whereas a de- 
crease of about only 1 or 5 per cent <»f tli*^ corn yield results if the planting of 
legumes in the row or in the middle be delayed. Corn yields were higher with 
legumes drilled in the middle than with broadcasted legumes. 

Consideration of all data showed that corn yields may be reduced by idaiit* 
iiig legumes early or in wide rows, whereas only sllglit rc^luctioii occurs in iior- 
mal rows and when legumes are planted late. 

The toughiie.ss of cotton bolls in relation to a 5 ;o and nutrient supply as 
measured by pressure tests, G. M. Akmstrono (Jour. Ai/r. Rc^pnrcli [U. S.\ 
J6 {1V28}, M Plh 1011-1023, figs. 7>. — ^Ih*GSbure tests involving rhe resist- 
ance lo needle puncture were made during 1924, 1025, and 3920 at the South 
Carolina Pee Dee Substation on bolls of sevei’til ages from dilferenc couoii 
varieiics grown under two conditions of soil feriilitj . 

Toiigbness of boll wall increased uiit.l ab^nt 21 d<iys when the bolls were 
practically full sized, and after this time ago of boll was not iinportunr. 
Toughness of wall also seemed to be iuilueiiced by coiidlti(*iis during the de- 
velopmental period, extremes of soil fertility conditions, and variety. Neither 
resistance to puncture, wall thickness, nor boil size were found to be closely 
correlated with the percentage of cotton lo.ss from boll weevil attack. 

Variability iu staple length of some commercial varieties of cotton, H. E 
Rea {Jour. Amcr. Sog. Agron., 20 {1928), Ko. 7. pp. 70J~^i09). — Studies at the 
Temple, Tex., Substation on the lint of IG varieties of coll on c<»mmonly growui 
in the Stale showed that most commercial cottons 3 )Ossess a high degree of 
variability in staple length. Certain varieties w’ere eoiisiatently uniform as to 
staple length, even under widely contrasting climatic conditions, while other 
sorts consistently exhibited a high degree of variation. Some varieties showing 
considerable variation in length of staple iu 3925 were relatively unifoiiu In 
1926, and the reverse was also true. Widely diR'erent seusonnl conditions in 
the two years seemed to have no consistent effect on the variability in length 
of staple of the different varieties. 

Cotton in Mozambique, J. A. Evaks (O Algoddo eui ilovamhlque. Lourcnco 
Marques: Coldn. MogamUque Dir. 8crv. Agr., 19Z8, pp. JjJi, pis. 8; Dng. trans., 
pp. — ^Potential cotton districts, climate, planting iJeriods. labor supply, 

and insect pests and d senses attacking cotton are desciibed from a i*cceiit sur- 
vey in Ponuguese East Africa. While the colony as a whole is considered 
marginal and submargliial cotton territory, in certain areas iu each district 
cotton might be grown in rotation wdlh other crops with fair success if the 
best insect control methods are used. 

Fertilizers for fiber flax, W. L. Powers {Jour. Amer. Soc. Agron., 20 {1028), 
Xo, 7, pp. 7o5-7Cd, figs. 4 ). — ^Fertilizer tests with fiber flax in field plats and in 
cultures at the Oregon Experiment Station showed that maximum yields 
followed the use of potassium in conjunction with nitrate, and this combi- 
nation also produced flax of good quality and strength iind of sui>erior length. 
Potassium nitrate surpassed other potassium salts in flax production in cul- 
tures. The potassium salts seemed to make the flax plants less liable to 
wilt, and potassium appeared to be especially important early in the growth 
period of flax. liSupplementHl irrigation increased the lengtli of fiber flax 
20 cm. and the yield more than 60 per cent. It is indicated that early idant- 
ing and providing uniform moisture €md nutrient supply, with the aid of 
supplemental irrigation in western Oregon, tends to delay the maturity and 
increases the length and value of fiber flax. 
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The Jerusalem artichoke (Hellanthus tuherosus), J. B. Munro (Brit 
OolumUa Dept Agr., Field Crop Giro, 6 (1928), pp. 6).— CJultural methods and 
field practices are outlined for the crop in British Columbia. 

Effect of size of seed set on yield and on certain other characters in pota- 
toes, D. 0. Tingey and G. Stewart (Jouk Amer. 8oc, Agron., 20 (1928), No, 7, 
pp. *110-721), — Comparative tests during the period 1923-1927 at the Utah 
Experiment Station using sets of whole, halved, and quartered 4-oz. and 8-oz. 
Bural tubers and also 1-oz. pieces from 8-oz. tubers demonstrated that the 
same size set from either 8-oz. or 4-oz. tubers does not materially affect the 
yield. Considering total net yields the 4-oz. whole set, the 8-oz. quartered, 
the 8-oz. whole, and the 4-oz. half were high, it appearing doubtful if any one 
of these four surpasses any other. For net marketable yields the ranking of 
sets from the 8-oz. group favored the 8-oz. tuber quartered. From the 4-oz. 
tubers the whole and halved sets led with the same average ranking. 

Measurements on other characters showed that as the size of set increased 
the average height of vine, the number of stems and tubers per hill, and the 
weight to the hill increased, whereas the percentage of marketable tubers, the 
weight per tuber, and the number of tubers per stem decreased. 

Fertilizer studies with early potatoes, G. V. O. Hotjqhiand (8oU 8ci,, 26 
(1928), No, S, pp* 199-215, pi, 1), — ^Fertilizer tests were made with Irish Cobbler 
potatoes on Norfolk sandy loam at Snow Hill, Md., under the auspices of the 
University of Maryland. 

Comparison of different nitrogen forms in a 7-6-5 (N-P-K) fertilizer mixture 
indicated that part of the nitrogen should be derived from organic sources. 
Leunasalpeter compared fa\orably with sodium nitrate and ammonium sulfate 
as an inorganic nitrogen source, although the mechanical condition of the 
fertilizer mixture was very bad. Potato yields on a sand hill were increased 
where a green manure cover of rye and vetch was grown the preceding winter 
and early spring. Deferring the application of the soluble mineral portion 
of the fertilizer mixture until the first cultivation was followed by reduced 
yields. Applications of potassium seemed necessary for maximum yields on 
the soil, and either potassium sulfate or chloride appeared preferable to 
manure salts on the basis of equivalent quantities of potassium in a complete 
mixture Double strength fertilizers applied 1,000 lbs. per acre compared 
favorably with the regular 7-6-5 mixtures at 2,000 lbs, per acre. 

Studies on rice in Sind, Part I, K. I. Thadani and H. V. Durga Dutt (India 
Dept Agr, Mem,, Bot 8er,, 15 (1928), No, 6, pp. 100-159, pla. 5, fig, f).— 
Thirty-five of the varieties of rice cultivated in Sind are classified an<l described, 
with detailed notes on important morphological, agronomic, and physiological 
characters. Other phases dealt with include quality, flowering, pollination, 
sterility, and improvement work in Sind rices, and the acclimatization of 
exotic rices. 

Soybean inoculation studies, L. W. Ebdman and F. S. Wilkins (Iowa 8ta, 
Research Bui. 114 (1928), pp. 56). — ^Inoculation experiments with soy beans 
included studies of the efficiency of several commercial cultures and of the 
value of inoculated soil applied in different ways to the seed and soil. 

Comparisons showed that while all of the different methods of applying 
Inoculated soil produced inoculation, the soil paste method, either with water 
or milk, gave the most consistent results. The efficiency of soil Inoculation 
applied to soy bean seeds appeared proportional to the quantity of soil adhering. 
Direct sunlight did not seem to lower the efficiency of soil inoculation when 
soil is applied to the seeds or broadcast. Storage of inoculated seed for from 
2 to 4 days was evidently without harmful effects. Neither lime nor 
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and superphosphate (acid phosphate) affected inoculation the foregoing 
tests. The sugar in the Inoculum for the soil paste metliod had some effect 
in increasing the degree of nodulation. Differences were not apparent from 
different rates of drying the seed inoculated by the soil paste method. Planting 
dry and mo'st seed in dry and mOiSt soil inoculated and uninoculated showed 
that ^^hile differences were not great the best inoculation will generally be 
had when the moist inoculated soy beans are planted In moist soil. Varietal 
differences were noted in the response to soil inoculation. 

With Black Eyebrow soy beans good Inoculation came from the sugar 
solution method but not as satisfactory as from broadcast soil. Two of four 
commercial cultures were much less effective than the other two. Lime alone 
or with superphosphate was not very effective in this test. Cross inoculation 
tests with soil from around the roots of four variet es showed that while 
usually best results may be had when soil from the same variety is used 
It is not necessary for satisfactory inoculation. Pure cultures isolated from 
different varieties of soy beans also dffered markedly in their relative effi- 
ciency to produce nodulation on different varieties. Lime and superphosphate 
tended to increase the inoculation of Manchu soy beans and inoculation plus 
these treatments to increase crop yields noticeably. 

Compost soil made by composting alternate layers of soy bean roots with soil 
from fall to spring was more efficient in soil paste than inoculated soil from 
the same field or than the sugar solution method* although all three were sur- 
passed by the soil broadcast method. The degree of inoculation and yields rose 
with the increase in soil paste from 0.5 to 4 pints of soil per bushel of seed, 
the compost excelling ordinary inoculated soil. Fresh soil produced slightly 
better inoculation by the soil paste method than the dry pulverized soil. 

Trials in 1925 of different commercial cultures on three varieties showed 
that some cultures are better adapted to one variety of soy beans than to others, 
that cultures vary widely in inoculating efficiency, and that those direct from 
the factory were apt to be more efficient than the same brand from a dealer, 
although this superiority was not apparent in the 1926 tests. 

Lime alone or with superphosphate did not affect inoculation much on Manchu 
seed treated with compost paste, and neither resulted In appreciable increases 
in soy bean hay yields. In the case of Manchu plants from plats inoculated 
with commercial cultures, lime alone and with superphosphate caused some 
increases in the weights of plant tops and roots over untreated plants. The 
percentage of nitrogen in both tops and roots increased with the degree of lno<N 
ulation. Lime increased the percentage of nitrogen in both the tops and roots 
of the plants, whereas superphosphate had no effect. 

Sugar beet and beet sugar, II. N. Dowling (London: Ernest Benn, X9B8, 
pp. Z-f-5-277, [pis, 2^], figs, [23]). —A review of the history and status of the 
sugar beet industry in Great Britain and in the world is followed by infor- 
mation on the seed and its production, plant characteristics, beet production 
practices, Implements, insect pests and diseases, and by-products of the industry. 
The process of sugar manufacture is outlined briefly. 

The technique of cane fertilizer experiments, C. H. B. Williams (Facts 
About Sugar, 23 (1928), No, $7, pp, 879, 880),— The methods employed at the 
experiment station of Guadeloupe are outlined. 

Field experiments with fertilisers on sugar cane in Jamaica, H. H. 
Cousins (Jamaica Dept, Agr. Ann, Rpt, 1927, pp, 9-18), — Cooperative fertilizer 
trials on plantations during the 26 years since 1901 ^owed 0.5 ton of slaked 
lime per acre every third year to be profitable on many soils. Benefits also 
followed the application of ground limestone. With proper growth conditions 



40 


EXPERIMENT STATION EEOOED 


[Vol. m 


from 100 to 800 lbs. of sodium nitrate or ammonium sulfatt' were f^enerally 
profitable. In ^^ome cases at-socialed willi calcium deficiency, sodium nitrate 
was effective and ammonium sulfate not, altbougb the latter appeared to bo 
the liest nltr<‘gcn carrier on most soil'^. Good results from basic slag whore 
other phosphorus carriers were not effective seemed duo to 11 s lime contenl. 
Special cane fertilizers were often Inferior to and cost more than a suitable 
mixture, such as ammonimn sulfate two parts and potassium suliate one pari. 
Potassium was needed on some soils and gave no return on others, but in 
general from 0 5 to 1 cwt. of potassium sulfate per acre is indicated in add - 
tion to the nitrogenous fertilizer. Tillage and drainage are held of more im 
portance to the crop than fertilizer applications. 

The Indiian types of Lathyrus sativus L. (khesari, lakh, long, toora) , 
G. L. G. Howakd and K. S. Abdus Rahman Khan (India Dept, Agr, Mew., Bot. 
Ser., 15 (1928), Xo. 2, pp. ^5-77, pis. 3, Jig. J).— Certain characteristics of the 
<*hlckUng vetch, including the root range, flowering, pollination, cross-fcrtillza- 
tion, and lathjTism are discussed briefly, and 50 unit species isolated fr(*m 
bazaar samples are described and grouped into 3 varieties in a deteiminaUvc* 
key, 

Colorado wheat varieties, A. Kezer, P. A. Coffman, D. W. RoBsasiTSON, D. 
Koonob, and G. W. Deming (Colorado Bta. Bui, 329 (1928), pp. 55, figs, 9 ). — 
Varietal trials over extended periods with winter and spring wheat at the sta- 
tion and Port Lewis and in cooperation with the U. S. Depailment of Agricul- 
ture at Akron (B. S. R., 52, p. 827) are described in del all, together with the 
results of milling and baking tests. Cultural methods for wheat under irriga- 
tion and dry land conditions are outlined, producing areas are indicated, and 
wheat production in Colorado is reviewed briefly. 

Recommendations wore for conditions similar to those at Port Collins under 
irrigation Kanred and Turkey winter and Marquis spring wheat; for con- 
ditions similar to those at Akron on dry land Kanred and Turkey winter wheat. 
Converse (Red Russian) hard red spring wheal, and Akrona, Kubanka, and 
Peliss durum ; and for conditions similar to those at Port Lewis, i. e., altitude 
over 7.000 ft. and irrigation, Kanred winter wheat, and Defiance, Preston. 
Kitchener, and Marquis spring w'heat Kanred and Turkey scennHi to ho 
about equal in milling and baking qualities. 

Results at Akron indicated that fallowing for wheat probably is not justified, 
since the average yields on fallow for all tyi)es of wheat usually did not sur- 
pass those on land cropped previously to corn enough to justify the additional 
expense. Seeding on corn land usually hastened maturity and produced shorter 
straw and smallor yields of both straw and grain than sec'ding on fallow. 
While spring wheat should be seeded as early in the spring as soil conditions 
l>ermit, its caillure is not recommended for the dry lands, except possibly as a 
catch crop where a feed crop is not desired. Winter wheat sown as late as 
October 15 usually will outyield spring wheat. 

Absorption of moisture by stored grain in the arid Southwest, S. P. 
CiABK (Arizona Bta, Timely Hints for Farmers, Ko. 159 (1928), pp. 8, figs, 7).— 
The variations in weight are shown for barley, oats, and wheat grown under 
irrigation and stoml in sacks In a grain bin from July to May or June. Aver- 
age Increases in weigh! for the year ranged from less than 0.5 per cent to 
nearly 2.5 i>er cent, with considerable differences between varieties of the same 
cereal- The increase in weight seemed to vary with climuti** conditions, 
being favored by low temiK?rature-» and IncideJice of rainfall. 

Report of seed analyses, iil M, Gefss and M. 0. Mowky (Fen/i, Dept. 

Agr, Bui, 455 (1928), pp. -#0).— Tlie purity, germination, and weed-seed content 
are tabulated for 4S0 samples of agricultural seed collected during 1926. 
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The akenes of some Oompositae, A. M. Bl-vke (North Dakota Bta. Bui. 218 
(1928) j pp. 19 y figs. Jio). — ^The akenes or peealike fruits of sunflowers and tlielr 
jJlies are described and illustrated for 38 species. Brief statements of tho ini- 
ponance. distribution, and ocourrence of its akenes in croi) seeds are given for 
t-ach species by O. A. Stevens. 

Experiments on tho eradication of Canada thistle, Girsium arvense, with 
chlorates and other herbicides, A, Islander (Jour. Agr. Research [U. 8.1 y 3d 
<1928)y No. lly pp. 915-934, figs. 4). — ^Further studies (E. S. It., 57, p. 135) at 
ihe New York Cornell Experiment Station were concerned with the merits of 
herbicides in the eradication of Canada thistle and their effects on the soil. 

Application of 200 kg. per he<*tare (178 lbs. per acre) of sodium chlorate or 
250 kg. of potassium chlorate as dry salt on the land late in autumn killed 
Canada thistle roots during the winter, whereas an early spiing application 
was less effective. Such fall applicalioii of sodium chlorate killed the Canada 
thistles and did not injure oats sown on the plats the next spring. Sodium 
Thiocyanate, sodium cyanide, and sodium arsenite had practically no effect on 
Canada thistle under field conditions. 

The effectiveness of chlorates seemed due to their rapid penetration through 
soil and slow decomposition, especially at low temperatures. Sodium thio- 
cyanate, and to a greater extent sotlium (*yanide, decomp<'‘sed so rapidly in tlie 
soil that Canada thistle under field conditions was not harmed. Soditnn cyanide 
did not seem to penetrate the soil under field conditions, and sodium arsenite 
was ineffective because it penetrated the soil very slowly. Application of herbi- 
cides in the autumn had no apparent influence on the ammonifleation and 
nitrification processes in the soil the following spring, 

HOSTICXTITTIEE 

Garden and orchard, E. G. 8chollandfr (Nath Dakota Bta. Buh 219 (1928), 
pp. 18-23. Jigs. 4). — Of five tomatoes, Jumbo Chief, Red River, North Dakota 
Earllana, Millet Dakota, and Agassiz, the North Dakota Earlianu and Bed 
River were the most productive and yielded the most early ripe fruits. Copen- 
hagen Market cabbage yielded mature heads sooner than did the Golden Acre, 
but the heads <*f the latter were larger. Five varieties of cauliflowers, Suhr 
Late, fcJuhr Medium, fcjuhr Early, Sulir Earliest, and Pc'rfection, rii)ened their 
first heads in the order given. 

North American orchards, W. H. Chandler (Philadelphia: Lea it Fehiger, 
1928, t}p. 5Hjy figs. SO). — ^A comprehensive treatise on pomology, setting forth 
modern commercial practices and accompanying tliis wherever possible by a 
discussion of the underlying i>rinclples that haM* been determined i)y scienrific 
investigation, 

Pi*ogi*ess report on fruit breeding, G. T, Spinks (Vniv. Bristol, Agr. and 
Bort. Resear'ch 8ta. Ann. Rpl. 1921, pp. 27-31). — Observations on the fruit of 
fceediing apples, pollen parent unknown, showed a consistent resemblance to the 
known parent in the ca‘4e of Bismarck, Lord Derby, and King of Pippins seed- 
lings, but in the case of about 40 seedlings of Cox Orange Pippin there was a 
great diversity in size, shape, color, and flavor, with few hearing any re- 
semblance to the Cox Orange Pippin. Infonnation respecting the breeding vahie 
of various apples was obtained, and certain seedlings wei-e retained for propa- 
gation. The McIntosh was crossed with Worcester Pearmain, Cox Orange 
Pippin, and James Grieve. 

Pi*ogress was noted in ihe breeding of plums, pears, black currants, and other 
small fruits. One pear seedling Bartlett (William Bon Chretien) X Conference. 
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ripening in October, proved to be of first-class dessert quality. An attempt was 
made to breed strawberries resistant to aphids. 

The possibility of producing fruit tree stocks in the southern tJnited 
States, J. A. McOijntock (Amer. Soo. Eort. Sci. Proc., ^4 {1921), pp, ISZ-IS ^), — 
In view of the impending quarantine on European rootstocks and with the 
knowledge that good peach and cherry stocks have been grown in Tennessee, 
the author successfully grew plums, cherries, apples, and pears, arriving at the 
conclusion that satisfactory nursery propagation of these slocks is possible in 
the Southern States. 

Various escperiments with a view to the control of lime-induced chlorosis 
In apple and plum trees (Univ, Bristol, Agr. and Ilort. Research 8ta. Ann, 
Rpt, 1927, p. 194),— A progi*ess note reporting that the treatment of lime- 

induced chlorosis with sulfate of iron either by broadcasting on the soil, injec- 
tion into the tree, or spraying of the foliage was of no commercial value, since 
the beneficial results were temporary and sometimes followed by injury. Vei7 
promising results were secured in large scale experiments following the simple 
expedient of sowing clover mixtures, lucerne, and tumble down grass on the 
affected areas. 

Some observations on ringing fruit trees to increase production, T. 
SwABBRicK {Uiilv, Bristol, Agr, a/nd Eort, Research 8ta, Ann, Rpt, 1927, pp, 
50-65, pL 1), — ^Discussing the principles of ringing, the author reports upon the 
results of studies at the Long Ashton Besearch Station in which It was found 
that the latter half of May is the most favorable time for ringing apple trees. 
Binging almost Invariably proved fatal to stone fruits. Knife edge ringing gave 
inconsistent results, probably because of too rapid healing. In addition to 
stimulating flower bud formation ringing almost invariably caused extensive 
shoot development below tlie wound. Bings slow in healing were benefited by 
paring the callus and covering to reduce evaporation. 

Apple breeding: A study of Jonathan crosses, H. L. Lantz {Iowa 8ta, 
Research Bui, 116 {1928), pp, 121-160, figs, IS),— A study of seedlings resulting 
from crosses of 11 apple varieties, Salome, Colorado Orange, Anisim, Bomnn 
Stem, Wealthy, Patten No. 20, Winesap, Walbridge, Black Ben Davis, Delicious, 
and Sheriff, with Jonathan showed great variability, which is attributed to 
differences in the genetic constitution of the several parents and indicates the 
value of these parental varieties for breeding with Jonathan. 

Observations on trees of the Salome, Colorado Orange, Anisim, and Boiuan 
Stem progenies, each represented by not less than 30 trees, showed Colorado 
Orange to lead in the transmission of vigor to the progeny and Boman Stem 
to be poorest in this respect Belatlve to the size of the fruits of seedlings, 
Coloi-ado Orange was the most intent parent, follow^ed in order by Salome, 
Boman Stem, and Anisim. The Salome cross produced the largest proportion 
of seedUngs, with fruits rating good and very good, foUowed in order by 
Colorado Orange, Anisim, and Boman Stem. The Salome cross also yielded 
the largest percentage of sweet apples. As regards season of ripening, that of 
the progenies conformed quite generally to that of the parents. Anisim, a 
summer apple, produced the highest percentage of early apples, while Salome 
and Colorado Orange, winter varieties, produced a high percentage of late 
ripening seedlings. 

Color In the parents was indicative of color in the progeny. Anisim and 
Wealthy crosses yielded a conspicuous number of attractive red seedlings. 
Winesap, however, failed to transmit its color. Flesh texture in the seedlings 
also tended to conform with that of the parents. Taking all flesh characters 
into consideration the SalomeXJonathan cross produced the largest percentage 
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of desirable seedlings. Variability in characters was such as to suggest that 
their inheritance is largely governed by multiple factors- The color, size, and 
flavor of Jonathan were occasionally recovered in the seedlings in combina- 
tion with characters of the other parent. The probable genetic malse-up of 
Jonathan is discussed. 

Some preliminary observations upon the influence of scion variety upon 
the root growth of young apple trees, T. Swaubbick Bristol, Agr, and 

Eort. Research 8ta, Ann» Rpt. 1921, pp, 4^40, pis. S). — ^Data presented In a 
previous paper (B. S. R., 68 p. 139) are again discussed from the viewpoint 
of their bearing on the English rootstock problems. 

Factors governing fruit hud formation. — ^vrn. The seasonal elongation 
growth of apple varieties on some vegetative rootstocks and its possible 
relation to fruit bud formation, T. Swarbbick (Jour, Pomol, and Sort. Boi., 
7 (1928), No, 1-2, pp, 100-129, figs, 12), — ^Knowing that certain rootstocks 
markedly increased the number of fruit buds formed in the early life of the 
tree, an attempt was made at the Long Ashton Research Station to correlate 
this precocity with differences in seasonal growth as influenced by the root- 
stock. Study of records accumulated over a series of years upon trees of 
several varieties growing on clonal rootstocks suggested that precocity in 
fruit bud formation is a result of an early slowing down and early cessation 
of shoot elongation. Trees grafted on Tsiie IX, a weak growing stock, ceased 
growth almost 3 weeks earlier than did the same varieties worked on other 
stocks. With trees growing under normal conditions the desirability of induc- 
ing an early cessation of growth by the growing of cover crops is suggested. 
A carbohydrate-nitrogen ratio favorable to fruit bud formation is apparently 
promoted by the early cessation of growth. Under the conditions of the 
experiment, ti*ees of a single variety began growth practically the same time 
on the various slocks. The total growth of the season was determined by 
a decline in the growth rate in early summer rather than by a difference 
in the spring start. 

An analysis of the effects of potash fertilizers on apple trees at Bast 
Mailing, N. H. Oeubb (Jour, Pomol. and EM, Boi,, 7 (1928), No. 1-2, pp. S2-59, 
pis. 6, fig. 1), — ^The application of sulfate of potash to apple trees growing at 
the Bast Mailing Research Station, England, gave decidedly beneficial results. 
There was a great decrease in loaf scorch, an increase in yields and the size 
of fruits, and increased vegetative growth. However, there was noted in a 
few cases a tompoi-ary reduction in yield on the potash plats, a condition 
believed associated with an over-vegetative condition of the trees. Some 
tendency was observed toward less color in the fruit, especially in the vegetative 
trees. Potash apparently increased the set of fruit in some cases and also 
temporarily ijiduccd earlier ripening. The net returns from the potash treated 
trees showed a marked increase. 

Catalase as an indication of fruit tree response to soil treatment, J. B. 
Knott and R. J>. Anthony (Afther, Boo. Eort, Boi. Proc., 24 (1927), pp, 
188-100), — ^Determinations upon the buds of 19-year-old Staynaan Winesap 
trees suggested that blossom buds have a much greater catalase activity than 
do vegetative buds, at least during the fall and the early winter. Little 
difference was noted in the catalase activity of blossom buds from trees of 
contrasting vigor, nor was activity correlated with the size of buds. Differences 
of from 10 to 20 per cent ‘were observed between buds of similar type from 
the same tree. Catalase activity of vegetative buds varied widely in trees 
of different vigor and was greater in the more vigorons trees, indicating that 
measurements of catalase activity may be used as an Indication of the response 
of fruit trees to treatments. 
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EiVect of acid wash on the keeping qualities of apples, F. M. ({beeisi 
{Colorado Bta, Bui, {WZS), pp, 18. figs. Experiments coudncled in 1927 
wnih apples of severiil varieties failed to show that washing fruit in weak 
hydroehlorie acid solution had any rteleterioua elTeel on keeping qualities. The 
addition of formaldehyde to the a(*id solution neither prevented nor dcc*reasod 
snl 'sequent decay. No dttficulty was obtained in reducing the arsenical residue 
below the 0.01 giain of arsenious oxide to 1 lb. of fniit tolerance. A cold wash 
made up of 82 lbs. of Cx'mmou salt and 32 lbs. of sal soda in 100 gal. of water 
was only 50 i)er cent .us cffleienl as the acud solution and like the acid has no 
effect on keeping quality. Washing could not be assoc ated with i>hyblo- 
logical troubles such as internal breakdown, scald, and shriveling, nor was 
it ]:>ossi])le to distinguish by taste, sight, or touch between washed and unwashed 
fruit. Packing apples when slightly moist did not cause or increase decay 
when the fruit was stored under ventilation and at low temperatures. 

The specificalion.s are given for a practical homemade washing machine, and 
recomm<‘ndations are made as to the best practicf's to be employed in washing 
fruit. It is pointed out that poor results are due to overripe fi*uit, rougli 
handling, contamination of the acid sohition from decayed fniit, delays in 
washing, failure to rinse thoroughly and to change the solution, and failure to 
sto' e promptly and under good conditions. 

The loss of nitrogen from pear leaves associated ivith natural defolia- 
tion, F. B. Lincoln {Amer. Soc. Horf. 8ci. Proc., 24 (1927), pp, 207-209, fig. i).— 
Having shown in an earlier paper (B. S. B.. 58, p. 236) that the foliage of 
young Bartlett pears at the height of foliation contains more nitrogen than 
is in the woody part of the tree, the author determined the nitrogen content 
of Bnrtlett pear leaves gathered at frequent inteiwals from July 19 to December 
19. The basal leaves lost, respectively, 88. 37, and 33 per cent of their nitrogen 
as related to area, dry weight, and fresh weight. Teiminnl leaves lost 35.2 
per cent of nitrogen in relation to area and 35,8 per cent on a dry weight 
basis. Since wuter-soluble nitrogen and mohture Ineretn-vd toward the end 
of the season, there was no question that lack of translocation was due to 
insolubility. Immtiturity was not a factor, since the leaves did not fall nn^il 
late Dec*emher. 

The compar-dlvely low movement of nitrogen from the foliage to the tree 
is believed to l>e due to an abundanc*e of nltrosen within the tree proper. It 
is suggested that the higher the nitrogen content of the tr(‘e the lower the 
movement from the leaves to the tree prior lo defoliat on. It is sugcesl-od also 
that nitrogen content of tne leaves may f-erve as an index to the nitrogen 
content within the tree, and that defoliation mfiy ijosslbly ho used as a means 
of controlling the carbohydrate nil rogeii ratio, 

Helatlon of the time of tlilnuing peaches to the growth of fruit and 
tree, At. J. Dobsey and R. L. McAIijnn (Amer, 8oe. Horf. Prov., 2} (1927), 
pp. 221-228, fig. 1).—A further report (E. R. R, 58, p. 2?IG) upon peach tldn- 
ning experiments conducted by the Illiiiois Experiment Station. 

Thinning was found to have little effect on the size of the fruits up to lh(' 
beginning of the final period of enlargement. Measured in terms of weight 
or volume there were noted three distinct stages in the growth of peach 
fruits, a period of rapid growth, a rest period, and the final enlargement. 
Comparing growth of fruits and of shoots, it was evident that the shoots 
made a rapid and fairly unifonn gain In length during the first period 
and accelerated growth during the rest period with a gradual decline during 
the enlargement period. No measurable acceleration in twig growth was 
detected foUowing fmlt thinning. The authors again set forth the suggestion 
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that the time of effective thinning in the peacli may be extended beyond that 
now In practice. 

Plum rootstocks: Their varieties, propagation, and influence upon culti- 
vated varieties worked thereon, R. G. Hatton, .T. Amos, and A. W. Wttt 
[^Jour. Pomoh and Hoi'i. ScL, 7 (t928), No. 1-2, pp. 63-99, pis. 6). — ^Discussing 
rootstocks and their propagation the authors point out various interrelation- 
ships between stock and scion. In the East Mailing Research Station nursery 
certain conibiiiat*ons of sto(*k and scion invariably gave poor results suggestive 
of actual incompatibility. The Pershore, the Common Mussel, the Brompton, 
and certain well selected Myrobolan stocks gave consistent satisfaction; for 
example, the average succe^'-s of Czar buds on Myrobolan and Brompton roots 
for the 7 years 1919 to 1920 was 894- and 824- iier cents and on the Brussel only 
24 per cent. As evidence of the effect of rootstocks on top growth, Victoria 
plums on Myrobolan made practically double the gi’owth of Victoria on Brus- 
sel during the first 6 years. In respect to vigor, as indicated by height, 
spread of the tree, and trunk girth, the Myrobolan. Brompton, and Pershore 
stocks were very vigorous. Weights of 2-5 ear-old Czar trees grafted on the 
various slocks gave further evidence of the superiority of certain stocks. 
Habit of growth of the scion was affected by the rootstock. Varieties on 
Myrobolan and Brompton roots produced more and larger lateral growth. 

The development of root suckers appeared to be a varietal characteristic 
lather than due to the method of propagation. Common Mussel, Common Plum, 
and Brussel were conspicuously prolific in sucker growth. The scion variety 
exerted an influence on the number of suckers. Brompton and Common 
Mussel wore exceptionally strong rooted, while Brussel and Pershore trees 
were easily blown over in wind storms. 

Rootstocks influenced the time of blooming of the scion, but there was no 
comlatiou between time of blooming of the stock and its effect on the scion; 
for example, the late blooming Pershore apparently accelerated the time of 
flowering of the scion. Rootstocks influenced the proportion of blooming and 
nonblooming spurs on young trees. The actual number of flowers to the spu 
was also affected ; for example, Victoria on Common Mussel, Pershore, Brussel, 
and Myrobolan averaged 7.3, 0.7, 4.7, and 3.2 flowers pev spur, respectively. 
Preliminary fruiting records taken on 10 varieties showed rootstocks to have 
a significant influence. In seven of the varieties, trees on Pershore yielded the 
heaviest crop. 

Detailed records and a slati^-iical anaU^sIs by T. N. lloblyn are api)ended. 

Pig breeding, I, J. Condit (Jour. Hercdlip. 19 (1928), No. 9, pp. J/17-Jm, 
figs. 3). — k review of fig breeding operations in the Old and New Worlds, 
pointing out tlie numerous unsuccessful attempts to develop better varieties of 
piirtheiiocarpic figs in the southern XJnlled States. 

Considerable progress has been made in California in the breeding of im- 
proved varieties of capriflgs, with no great advance in edible figs, the leading 
varieties now grown in California, Calimyrim, Adriatic, Mission, and Kadota, 
all being of Old World origin. 

The effects of mannrial treatments on the chemical composition of 
gooseberry bushes. — Effects on dry matter, asb, and ash constituents 
of leaves and stems of terminal shoots and of fruits, and on total nitrogen 
of fruits, T. WAiiACE (Jowr. Pomoh and Sort, flfet., 7 (1928), No. 1-2, pp. 
ISO-145). — Chemical anaifses of the leaves, stems, and berries of gooseberry 
plants grown under differential fertilizer treatments showed that a deficiency 
in potash is clearly evident in the composition of the ash of the leaves and 
stems and less m in the beiTles. A deficient'y of potash was associated with 
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higher dry matter in the leaves and stems, with a lower percentage of ash 
in the dry matter of the stems and berries, and with higher percentages of 
CaO, MgO, NaaO, and PaO-? in the ash of the leaves, stems, and berries. Potash 
deficiency tended to mask low supplies of nitrogen or phosphorus when an 
attempt was made to determine the content of the phosphorus in the leaves, 
stems, and berries or of nitrogen in the berries. 

The tropical crops, O. W. Barbett (New York: Macmillan Co., 19B8, pp, 
XVIII pl8. 2^).— A general discussion upon tropical and subtropical crops, 
their culture, botanical relationships, economic importance, methods of 
handling, etc. 

Studies in the shedding of mango flowers and fniits, Part I, P. V. Wagtji 
(India Dept. Agr, Mem., Bot. Ser., 15 (1928), No. 8, pp. 218r-249, pis, 5 ). — Studios 
at Ratnaglri, the center of the most important mango producing area in the 
Bombay Presidency, showed that the proportion of perfect flowers to male 
flowers is generally small and extremely variable. An examination of 73 
clusters of the Alphonso mango in the 192r>-26 season showed a range of from 
2 to 63 per cent of perfect blooms. Of 319 clusters examined in 1926-27 the 
range was from 0 to 30 per cent of perfect blooms. Records showed a normal 
loss of perfect flowers amounting to over 99 per cent. Of the various causes 
of this extremely low set of blooms the jassid hopper and the mango flower 
mildew were evidently imiwrtant factors, hut the presence or absence of rain 
or dew apparently had little significant Influence. Attempts to control hoppers 
with fish oil soap sprays were not entirely successful because of the almost 
immediate relnfestatlon. Spraying treatment for mildew was reduced in 
effectiveness by the fact that the disease attacked the youngest tissues. 

Notes on some sterilities in gladiolus flowers, F. T. I^IoLuan (Gladiolus 
Rev,, 5 (1928), No. 9, pp, SOS, SOi, fig, 1).— Of several types of sterility occurring 
in the gladiolus two, one in which tl^e pollen and the ovules are abortive and 
the other in which the pollen and ovules are appai-ently perfect hut incapable 
of setf-ferLillzation and cross-pollination with certain other varieties, were 
studied at the Rhode Island Experiment Btation, One variety, Nanus, proved 
completely self- and cross-sterile, failing both as a pollen and as an ovule 
parent. The large-flowered garden forms were generally solf-sierile and the 
primulinuB hybrids generally self-fertile. 

The rural cemetery, 0. P. Halugan and H. K. Menhinick (Michigan 8ta, 
Spec. Bui, 175 (1928), pp, SO, figs, 18 ). — Presenting the results of a survey of 
rural cemeteries in which it was found that cemeteries were altogether too 
numerous in the rural districts and often seriously neglected because of the hick 
of financial support and of endowed perpetual care, the authors oftox recom- 
mendations for the betterment of conditions, including the con'^olldation of 
small cemeteries, improvement of the grounds with attractive plantings and 
drives, and the adoption of uniform I’ules and regulations, a set of which is 
oifered. Appended Is a copy of the State laws pertaining to rural cemeteries. 

POEESTET 

liake States Forest Experiment Station, St. Paul, Minn., report to the 
advisory committee, 1927 (U. 8. Dept. Agr., Forest 8erv., (19281, pp. [5]-i-S2, 
p/s. Studies in the vast aspen forests of the northera Lake States showed 
that piesent utilization is much below the annual increment, and in view of 
the comparatively short life of the a««pen large losses seem destined to occur 
In the future. Natural conversion to better species such as balsam flr, white 
pin^ and white and black spruce Is taking place on from 10 to 20 per cent of 
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the aspen area. Artificial seeding was rendered useless by the depredation of 
the various rodents, wbicb even destroyed young planted stock. It is suggested 
that more rapid utilization o£ the aspen is advisable. The growth rates of 
jack, white, black, und red oaks, which occur on the scrub oak lands of Michi- 
gan, were found so nearly comparable that a single volume table was prepared 
for all these species. 

Studies of the fertilizing value of pine needles showed a nitrogen content in 
one year’s accumulation of approximately 16 lbs. per acre. The accumulation 
in uuburned forests, usually containing from three to four years’ litter, repre- 
sents from 45 to 60 lbs. of nitrogen valued at from $9 to $13 in the form of 
sodium nitrate. In respect to seasonal distiibution of litter fall it was found 
that the accumulation during the four months euded the middle of October 
was as great and with some species much greater than that which fell during 
the eight subsequent months. Thus the period of greatest needle fall coin- 
cided with that in which deciduous trees shed their leaves. It was found that 
a unit weight of oven-dry pine litter could absorb 1.5 limes its weight of 
water. Fully 06 per cent of the litter was composed of needloKS. 

Work at tlie Upper Peninsula Forest Experiment Station near Marqnette, 
Mich., Included a comparison of four methods of cutting in northern hardwood 
forests wldch removed 35.4, 03, 93.7, and 100 per cent of the marketable lumber. 
Studies of the influence of drainage on tlie growth of swamp forests were 
conducted In an abandoued swamp drainage project near Duluth. The di’aln- 
age had reduced the water level from close to the surface to a depth of from 
2 to 3 ft. Analyses of the stems showed that both tamarack and black spruce 
had responded markedly to improved drainage, even at distances of 130 to 223 
ft from the ditches. One tamarack tree more than doubled its dimensions in 
seven 3 ^ears. Beeords taken in a drained area at Grand Eaplds, Minn., showed 
an increase of 92 per cent in volume 15 years following drainaga Water-level 
readings taken in t\vo experimental swamps indicated that tlie nature of the 
soil greatly influences the efficiency of drainage. The response to changes in 
the gates in an open undecomposed sphagnum moss swamp in Minnesota was 
very rapid, while in a well decomposed woody peat sw-amp in Michigan the 
ditches were not really effective in lowering the water fable. 

Thinning studios were conducted in a ciowded mixed stand of jack and 
Norway pines in the Minnesota National Forest to determine the proper spacing 
in young stands. 

Expcrimonls with classes of stock suitable for forest planting in the 
northern Rocky Mountains, W. G. Waiilkjstufrg (Jour, Apr. Reseat ch [U. JS.], 
S6 (XO^S), No, U, pp. dn-lOOO, figs. XJ ). — ^A sumuiation of the results of planting 
experiments In Idaho and Montana with w’estern yellow and western white 
pine stocks showed that in general large stock survived better than small stock, 
especially on southern exposures where drought conditions in summer were 
often a limiting factor. Transplanting in the nursery was shown to be a W'orth- 
while operation, except in the case of stocks planted on unusually favorable 
sites. Observations on 1-2 westera yellow pines root pruned to 4, 6, S, and 10 
in. before planting showed survivals of 80, 85, 91, and 94 per cent, respectively, 
at the end of the first season. This and other tests indicated the advisability 
of using stock with good root development. Noting better survival in stock 
with a low top to root ratio, an attempt w^as made to increase this ratio by 
pruning the top of western yellow pines. The results were unfavorable with 
April plantings, but light pruning of late planted stocks gave slightly beneficial 
results. 

On a basis of net costs per unit of survival seedling stocks proved most 
economical on favorable sites, but on the more exposed sites transplants were 
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more economical. Medium-sized stocks of western 5 'ellow pine proved buperioi 
on good sites. Western white pines graded into four sizes showed good survival 
in all except the smallest grade. In general the season of planting had but little 
influence on survival. 

liosses through root exposure in the establishment of pine plantations, 
S. E. Cabter (Aust. Forestry Jour., 11 (lO^S)y ^o. 2, pp. 55).— A brief report 
of a test in southern Australia with well grown Phins insif/nls s(‘o<ilings averag- 
ing 8 in. tall, which were transplanted after allowing the roots to lie exposed 
on the ground for periods ranging from 10 minutes to 2.5 hours. With 50 
minutes or more exposure, all seedlings subsequepily died. In fact any exposure 
greater than 10 minutes was fatal to a large majority of the seedlings. 

Concerning nonnal stocking of even-aged stands, F. X. Sohumachee 
(Jour. Forestry, 26 (192S), No. 5, pp. 608-611, figs. S).*— Asserting that the con- 
ception of normality of stock.ng which serves in lajdng out and measuring so 
many sample plats must be common to all Held parties if the resulting tables 
lor the same species on equivalent site qualities are to be uniform, the author 
explains how the strict normality of sroc-king or maximmn yield actually 
obtainable is measurable from the regression of basal area (or cubic volume) 
on number of trees, and, when expi*essed as a deviation from tabular values 
of basal area or volume, should be published with each yield tabic constructed 
by the site index method. 

A study of increment growth after thinnings, P. W. Robbins (Michigan 
Sta. Quart. BuL, 11 (1928), No. 1, tip. SO-^2). — ^Rec<‘rds taken in 1925 and again 
in 1928 in a 1-acre sample plat estabb&hed in a mixed stand of hard\vood'« 
thinned In 1914 showed a rate growth of 4,7 iior cent. The total number of 
trees declined from 761 in 1925 to (578 in 192S, the loss occurring in small sizes 
due largely to natural suppression. The unusual gtiins arc ascribed to a full 
but uncrowded stand and show the value of careful management. 

Breakage loss in logging, W. W. Waqeneb (Jonr. Forestry, 26 (1928), No. 5, 
pp. 639-648). — Citing the very appreciable losses occuiring from breakage under 
unfavorable logg.ng conditions, the auihor presents the results of a study car- 
ried out on four different settings in lumbei-iug operations in mixed stands of 
native conifers of the yellow pine and sugar pine type in the Stanislaus 
National 3BH>rest, Oalifornia. The average diameter at breast height for the 
yellow pine was about 40 in. and for the sugar pine about 0(5 in. The total 
number of breaks for yellow pine was one for eveiy 3,100 bd. ft. and Cor sugar 
pine one to 3,600 bd. ft. Most of the breakage occurred in felling. Even in 
the setting where steep slopes and rough contours prevailed, Ihe loss from yard- 
ing amounted to only one-haK of one per cent. 

Timber depletion, lumber prices, lumber expox'ts, and concentration of 
timber ownership (U. S. Dept. Agr., Forest 8cri\, 1928, S. rd., pp. 13, figs. 22 ). — 
A summary of this report was previously noted (E. S. R,, 43, p. (549). 

DISEASES OF PLANTS 

Phytopathological investigations In the forests of the Moscow Province 
in the summer of 1026 [trans. title], E. Kabpoya-Bbnua (Mater. Mikol. i 
Fitopat. (Mater. Mycol. and Phytopath.), 6 (1921), No. 1, pp. 31^-823).— This is a 
survey report of the types of forest tree infection over an area of 8,949 hectares 
(22,104 acres). Among the infeeiing organisms the author noted Trametes pini 
and Peridermium pini on pines and Fomes annosus on spruce. On the decidu- 
ous trees the most frequent attacking fungus was F. igniarius. F. fomentariua 
was noted especially on birch. In every case a determination of the soil type 
was made. 
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The fuu^ieidal properties ol* soda title J, A. R. Paikan'Ian (Pat- 

kaniaite) Olater. Mihoh i Fitopat. (Mater, Mycol, and Fhplopnfh,), 6 (1927 h 
No- 1, PP. 19S-203)- — ^The suprophytes uFed in the experiments included Lcpto- 
sptiaerla penclymcn» tatarica, Jthahdoapora lonicerae, Necirla rib>St OucurbU 
tiiria caraffanae, Tubcrx'uJana vnlyaria, Rhisopus n yrivanHj and Pcnicilllum 
(jlaucum. Of parasites the author used Rhytinmu snlichium, Mclnmpsora nalich, 
Mlcrospliaera ahii lonioeiae^ Podoapimera oxycanthar, Spliatroth^ca mors-uvae^ 
and Peronospora ficariac. The spores were introduced under ar^eirtic conditions 
into Van Tieghem cells, and the soda solution was added, the strengths u^ed 
being 0.1, 0.01, 0.001, 0.0001, and 0.00001 n. Another series of solutions con- 
sisted of soda and nutrients. 

In general, all of the fungi were aff'^eted in a similar manner. With the 
increase in concentration of the soda the germination ol* the spores became 
inhibited. Without nuirienrs the fungi failed to grow at 0.1 2 t concentration. 
Rhabdosiwra and Tubercularla ceased to grow at a 0.001 n concentration. With 
nutrients the species Nectria, Leptosphaoria, Rhabdospora, Ptmlcilllum, and 
Melampsora ceased to grow at a 0.2 n concentration. 

The author concludes that soda Ks an effects e fungicide In case of certain of 
the less resistant spores. 

Oheiuical hydi’ated lU«c for the preparation of Bordeaux mixture, E. B. 
Holland and G. M. Giuagan (Pliylopafliology, 17 (1927), A'o. 8, pp. 511, 572).— 
Tests are reported of nine samples of chemical hydrated lime, representing 
deposits from Indiana, Missouri, Pennsylvania, Virginia, and West Virginia, used 
for the preparation of Bordeaux mixture. Ail the samples te.sted are said to 
have proved satisfactory for this purpose, and they can be recommended as 
desirable substitutes for aulcklime. 

The life lilstory of Oemptonm curvatum [t^^ans. title], L. S. Ovtsvr (Mater. 
Mlkoh i Fitopat. (Mater. Micol. and Phytopalh.), 6 (1927), No. 1, pp. J0/-8J3, 
flga. 3). — ^The author conducted a series of culture and inoculation cxi>eriments 
with C. curvatum and found that it occurred in various forms on Sdrpus syl- 
rrtioiu. Typlia latlfoUa, Hparganium ramosmn, Potamoyeton natans, Alisma 
plantago, PhraymiteH communis, Triticum sp., Eoi'dcum sp., Avena sp., PliatatU 
arundfnaoca, Juncus cony tom era f ns, Iris pscudacorus, Naumburgla fhyrsiflora, 
and Veronica heccahunga. 

According to the author, the ascospores indicate that the fungus belongs to 
the genus Psoudogulguardia. 

Artiflciul iufection with Hypoohuus solani [trans. tlUo], A. HaIllo (Mater. 
MiJcol. i Fitopat. (Mater. Mycol. and Phytopalh.), 9 (1927), No. h pp. 106-179, 
figs. 4). — In exiieidments with If. solani the author infected buckwheat, pea, 
cabbage, cU>vcr, carrot, oat, cucumber, sunflower, wheat, rye, radish, beet, to- 
bacco, tomato, bean, sorrel, hop, squash, lettuce, and barley plants. Cucurbits 
and tomato suffered most severely. The basidial stage was found on radish and 
barley at the same time as on potato. After harvesting the crops selerotla were 
iound on the roots of all the idanls except lettuce, bean, pea, and rye. The 
yields of the root crops were greatly diminished. The appearance of the basidial 
stage depends on the moisture content of the soil and of the atmosphere. 

Powdery mildew on Pipsacus fullonum in Crimea [trans. title], M, S. 
Kokenev (Mater. Mihol. i Fitopat. (Mater. MyooL and Phytopath.), 6 (1927), 
No. 1, pp. 48-58). — Soda, lime sulfur, and flowers of sulfur wei’e used In attempt- 
ing to control Sphaerotheca maonlaris. Soda was found to be injurious, and 
sulfur the most effective. 

Cereal rusts in the Far East [trans. title], L. Rusakov (Roussakov) (Mater. 
Mikol, i Fitopat, (Mater. Mycol. and Phytopath,), 6 (1927), No. 1, pp. 96-122, 
20955—28 ^ 
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figs. 2) .--From data obtained In 1925, it was found tbat of the various cereals 
grown in tlie Amur region wlieat suffers more from rust, tlie stem rust being 
the most injurious typ^* 1° tbe maritime province of the region as much as 36 
per cent of the wlif^at crop was lost. Lodging is one of the common results of 
rust attacks, which are favored by foggy conditions. 

Inheritance of resistance to rusty blotch in barley, W. W. IVIackie (Jour, 
Ag}\ Research [U. E.], S6 (iJ926*), yo. 11, pp. figs. 5).— In a previous 

publicafon Mackie and Paxton reported that rusty blotch of barley had been 
definitely determined to be caused by Helminihosporlmi calif omicum (B. S. R., 
64, p, 745). In the present paper a detailed account is given of a study of the 
inheritance of resistance to rusty blotch in a cross between a susceptible and 
an immune variety of barley (E. S. R., 59. p. 148). 

In crosses between Chevalier, an immune variety of barley, and Abyssinian, 
ri susceptible one, and their reciprocals, no rusty blotch attack occurred on 
any of the Fi plants. In the Pi generation the segregation occurred in a 3 to 1 
ratio, indicating a s.ngle factor difference for rusty-blotch resistance. This 
ratio was confirmed by Ps families from the P# plants. No infertility was ob- 
served as a reault of species crossing, and no decided evidence of linkage was 
fonnd. • 

Bust treatments for the control of oat smut in Idaho, J. M. Raedek and 
0. W. Hunoeefobd {Phytopathology, 11 {1921), No. 8, pp. 569, 510). — In continua- 
tion of experiments previously reported in part by Lambert, Rodenhlser, and 
Flor (B. S. R., 58, p. 648), tests w^ere made of 12 treatments of hulled and 
liuU-less oats for the control of smut. Almost perfect conti*ol was secured with 
copper carbonate dust and wdth corrosive sublimate combined wiih various 
fillers. A dust composed of 1 part Palouse soil to 2 parts corrosive sublimate 
applied at the rate of 3 oz. per bushel of seed grain gave perfect freedom from 
smut in both hulled and huU-less oats. Although other dusts controlled smut 
to a certain degree, none proved as efficient as copper carbonate or corrosive 
sublimate. 

The problem of rust infectiou source in the Amur region [trans. title], A. 
Shitikova-Rusakova {Mater. Mikoh i Filopat. {Mater. Mycol. and Phytopath.), 
6 {1927), Fo. 1, pp. 13-41, figs. 2). — In the Amur i-egion, on account of the open, 
snow-free winters, no winter wheat is grown. The rusts have no host on 
which to overwinter, and the absence of barberry precludes this as an inter- 
mediary source of infection. The rusts, however, are prevalent. It was found 
that the wheat belt of northern Manchuria serves as a source of infection, 
the spores being carried by the wind. The degree of infection depends on con- 
ditions such as rainfall, drought, and other local factors. 

The spores were caught with aeroscopes at different heights from the surface 
of the plants. It was found that the greatest numbers were present at heights 
of from 2 to 4 meters and in the daytime. 

The author gives a complete and detailed description, with illustrations, of 
the type of aeroscope used. 

Bacterial wilt and winter injury of alfalfa, F. R. Jones and J. L. Wbscmer 
(17. B. Dept. Agr. Circ. $9 {1928), pp. 8, figs. 2). — ^Bacterial wilt and winter 
injury are believed to account for a large part of the early dying out of alfalfa 
fields in many alfalfa-growing regions of the United States. The wilt is caused 
by bacteria, which enter throu^ wounds in the crowm and root. Winter injury 
is said to result in the kJling of buds and of parts of the root and crown of 
the plant during winter, and through the wounds produced bacteria causing 
wilt may readily enter. 

The authors believe that wilt can be controlled by the prevention of the 
conveyance of bacteria by water from old diseased plants to young fields, 
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especially In the spring when plants have wounds due to winter k’lling. Care 
should also be taken to avoid transferring the bacteria to new fields in frag- 
•jnents of diseased srems, with unclean seed, or with manure. 

Hardy varieties of alfalfa are said to be often injured suABciently during 
the winter to make infection with bacterial wilt possible. Therefore the use 
of such varieties does not always prevent, although it may reduce, loss from 
this disease. 

A study of the fungous flora of the nodal tissues of the corn plant, 0. L. 
PoBTEB (Phutopathology, 17 (192't), No. 8, pp. 563-568, fig- 1 )- — ^In connection 
with a survey made by the Indiana Experiment Station of some of the corn- 
producing areas of the United States, the author made a study of the fungi 
and bacteria found within the cornstalks. Cultures were made of a large 
number of stalks received from 24 States, the corn having been grown in fields 
representing many different s^oil types, fertility needs, physical conditions, etc. 
The investigation was made to determine the flora re>ident in the nodal tissue 
of the corn plant, to ascertain whether the breakdown of the nodal tissue is more 
frequently ashociated with the chemical and physical condition than with the 
presence of certain specific* organisms, and to determine if the chemical reserves 
of the stalk tissues have any appreciable effect on the kind of organisms present. 

A great variety of organisms, mostly saprophytic, was found in the nodes of 
cornstalks, there being a higher percentage of sterile platings from the upper 
nodal tissues than from the lower ones. Sterile platings were more frequently 
made from nodes carrying a low iron content. No close correlation was found 
between the kind of fungi in the nodal tissues and the soil type or degree of 
fertility of the soil, with the exception that in plants containing a potassium 
reserve there was a greater tendency for the tissues to be healthy and sterile, 
and organisms were almost always found in tissues containing accumulations 
of iron. 

According to the author, no one organism, or several organisms, can be 
ascribed as primary agents in causing the decomposition of nodal tissues. 

Seed treatment tests for seed-borne disease of cotton and corn, 0. T. 
Ames and O. B. Casanova {Mississippi Sta. Bui. 253 (1921), p. IS ). — One season’s 
work with some organic mercury compounds for the control of com root, stalk, 
and ear rots, and the seed-borne di.seases of cotton is said to indicate the possi- 
bilities of such disinfectants for the control of these diseases under north 
Mississippi conditions. 

The occurrence of the white rnst of crucifers and its associated downy 
znildeAV in the Philippines, O. 0. Ocjfemia (Philippine Agr., 14 (1925), No. 5, 
pp. 289-296, pis. 2 ). — ^The white rust of crucifers caused by Cysiopm candidm 
(Albugo Candida) and the downy mildew caused by Peronospom parasitica, 
both hitherto unreported from the Philippines, were collected early in 1925 on 
mustard and pechay grown in the gardens of the College of Agriculture at 
Dos Banos and vicinity, Laguna Province. To date only weakened plants have 
been seriously attacked. The conidia and conidiophores of the 0. Candidas 
appear slightly smaller than those reported elsewhere. The conidia of P. para-* 
sftica are also slightly smaller, although the conidiophores are somewhat larger. 
No sexual or oosporic stages of either fungus have yet been found. It Is thou^t 
that general sanitary measures and the production of vigorous plants are sufiSi- 
cient to control both diseases. 

Downy mildew (Sclerospora graminicola) on Everglade millet in 
Florida, W. H. Weston, ,tb., and G. F. Weber (Jour, Agr. Research [V. iSf,], 36 
(J92B), No. 11, pp. 935-96S, pis. 2, figs. 4 ). — ^The occurrence of S. graminicola on 
the Everglade millet in Florida was reported in 1926 by the authors (B. B., 

58, p. 549). Additional studies were made to determine the activity of the 
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parasite on the host plant and the possibility of the fungus becoming a monarc 
to Florida agricuUnre. 

The fungus has been found on Eveiglade millet in 14 counties in Florida,* 
but not elsewhere in the Southern States, and on no other species of plant. 
The attack of the fungus is said to result usually in a conspicuous systemic 
infection, and the grass does not recover, the new shoots being invaded success- 
fully as they sprout. A local type of infection, manifesting itself in an 
inconspicuous seattered Ri»otting of the leaves, is also reported. 

The authors state that the disease, in nearly five yeara’ observation, has 
not been found to be of any economic importance in Florida, nor has it given 
any indication of probability that it will become so in the future unless it 
should change to valuable plantings of susceptible crops. 

Fui'tlier studies of potato hollow heart, H. C. IVIoorf and E. J. Wheelek 
QflcTiigan Sfa, Quart BnU 11 {1928), No. 1. pp. Studies were made to 

determine the effects of nitrogen, phosphorus, and potash used separately 
and in various combinations on hoUow heart and yield ; the effect of water 
on hollow heart and yield; and also the extent to which hollow heart may be 
controlled by close planting. 

The authors claim that hollow heart of the Russet Rural potato is likely 
to be serious in seasons when the rainfall during Angu«?t Is normal or above. 
Deficient rainfall in this period was found to check the development of hollow 
heart. Potash applied alone delayed the maturity of the vines and increased 
the percentage of hollow potatoes. A complete fertilizer gave increased yields 
without increasing the percentage of hollow heart potatoes. Closer spacing 
of hills proved one of the most effective means of improving the market quality 
of potatoes by reducing hollow heart and increasing the yi^d of medium 
sized, well sliaped potatoes. The maximum spacing distance recommended 
for the Rus«!et Rural variety is 36 by 18 in, 

Large seed pieces are said to he a factor in lessening the percentage of 
hoUow potatoes and in increasing the yields. Potatoes from giant hill plants 
were found to he seriously affected with hollow heart. 

It is recommended that growers of table stock potatoes plant certified seed 
and rogue their fields to remove giant hills. 

Net necrosis of the potato, A. H. GimERT (Vliytopatliologv, T1 (1927), No. 8, 
pp. — The author believes that net-necrosis of potato tubers as 

described by Atanasofif (B. S. R., 59, p. 148) is quite distinct from the disease 
as Imown in this country. From a study of net-necrosis of the phloem necrosis 
type as it occurs in the Green Mountain variety, the author points out that 
the term *' net-necrosis ” has an accepted significance in the United aiates as 
applying to the browning and dying of the phloem tissues of the tuber, both 
^mtside and inside of the cambium. It is found to be associated with leaf roll 
to the extent that necrotic tubers consistently produce leaf roll plants. Net- 
necrosis does not persist in leaf roll stock, but is believed to be a rt^sult of 
Initial leaf roll Infection. 

ficlerotinia wilt of sunflowers, P. A. Young and H. E. ]Mobris (Jlonfana 8ta. 
BuL 208 (1927), pp. 32, pis. $, figs. 8). — ^It is said that sunflower wilt caused by 
8f. HJtertiana was discovered hi Montana in 1920, and that it destroyed from 
0.1 to 80 tier cent of cultivated sunflowers where rotation was not practiced, and 
from 0.1 to 10 per cent where rotation was followed. 

The fungus is said to be a wound parasite of wide host range, and it spreads 
xupidly in rows of sunflowers unless the stalks are at least 30 cm. (12 in.) 
opart. 

Methods recommended for the control of sunflowmr wilt are a 4-year rotation 
with cereal and hay crops, the use of clean seed, and agricultural sanitation. 
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The nematode disease of sweet potatoes, R. F. Pootj: anil R. Schmidt 
{Phytopathology, 17 {1927), No, 8, pp, 549-55^, ph. 2, fig, J).— The authors ehJin 
that nematode or eel worm disease is the cause of heavy los'^es of sweet potatoes 
in the eastern part of North Carolina. Some of the popular commercial and 
other strains of sweet potato varieties wore tested on infected soils and tlu» 
varieties Porto Rico and Jersey were found very resistant to nematodes, while 
all of the other important varieties were quite susceptible. Root infection of 
the resistant varieties was very slight only a few definite blister to scabliho 
scars occurring on the potatoes. On the susceptible varieties knots and scabs 
were produced on stems, roots, and potatoes. 

Tobacco frenching — nitrogen deficiency disease. AV. D. A^AUiFAU and 
E. M. Johnson {Kentucky Sta, Bui, 281 {1027), pp. 175-253, figs, 12). — detailed 
account is given of a study of frenchlng, of which a preliminary report of the 
principal conclusions has been noted (E. S. R., 57, p. 515). 

Frenching of tobacco is said to be chaiac erized by chlorosis of the leaf 
tissue between the veins or, in severe cases, the growing point of the plant may 
be chlorotic. The disease was repeatedly produced by c*ausiug a condition of 
nitrogen starvation, and the plants were restored to normal appearance hy 
the addition of nitrogen in available form to tlie soil. Heating virgin soil to 
65® C. had the same effect on frenching as did the addition of nitrogen. Adding 
calcium oxide to virgin soils stimulated the growth of tobacco plants and pre- 
vented frenching. However, a second crop of tobacco In the same soil was 
badly frenched. 

^rhe authors present evidence which is held to suggest that drought spot, 
cork spot, and bitter pit of apples, and blos«om-end rot of tomatoes are diseases 
of the same general nature as frenching and are due to nitrogen starvation of 
the affected tissues. The theory is also advanced that brown bark spot of 
apples and other trees is a disease due to nitrogen starvation. 

Contmerojal tobaccos and cured leaf as a source of mosaic disease in 
tobacco, W. D. Valijeaxj and E. M. Johnson {Phytopathology, 17 {1927), No, S, 
pp. 513-322; ahs, hi Phytopathology, 17 (7,927), No. 1, p. 49). — A de.a led account 
is given of investigations previously briefly reported (E. S. R., 58, p. 51). The 
results are said to indicate that in regions wheie cu.ed tobacco is commonly 
chewed by tobacco growers ii may be an imiH)rtant source of mosaic infection, 
especiallv at weeding and at pulling time. Commercial chewing tobaccos wei’e 
not as impor.ant a source of infctdioii as the natural leal’. Cigarettes and 
grauulat(‘d smoking tobaccos were also found to play a minor part in the 
mosaic problem in the commercial planting of tobacco, but they are believed 
to be of importance in connection with plantings of susceptible plants, such as 
tomatoes grown under glass or under intensive culture in the field. 

It is believed to be not at all improbable that many cases of sporadic mosaic 
infection in tomatoes and tobacco may have originated from fingers which had 
become contaminated while smoking cigarettes. 

The effect of a strain of tobacco mosaic on the yield and quality of Burley 
tobacco, AV. D. A'aixeatj and B. M. Johnson {Phytopathology, 17 {1927), No. 8, 
pp. 523-527). — Two tj-pes of mosaic are said to occur commonly in the tobacco 
fields of Kentucky. One type produces severe stunting accompanied by distor- 
tion and a distinct mottling, together with a burning of the leaves. The other 
type is said to cause only a slight letardation of growth, without any apparent 
quantitative or qualitative degree of injury. 

A study was made of the effect of the mild type of mosaic on the yield and 
quality of Burley tobacco in 1926. No appreciable reduction in yield was found 
when the plants were inoculated at topping time, but infection at setting time 
resulted In a oije-third reduction in yield. The leaves of plants inoculated at 
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getting time ^were shorter and of lower quality than the leaves of either the 
check or those inoculated at topping time. When inoculated at topping time, 
although the yield was not reduced, there was a reduction in the value of the 
crop. 

Observations and experiments on the control of trne tobacco mosaic, 
W. D. Vaixeatt and E. M. Johnson {Kentucky Sta. Bui. 2S0 (192^)^ pp. 
figs. S). — popular description is given of tobacco mosaic, the elimination of 
which is considered an important factor in tobacco production. 

The mosaic disease is said to overwinter in horse nettles and ground cher- 
ries, but these are considered to be relatively unimportant as soui’ces of infec- 
tion at setting time. It is said to overwinter also in cured tobacco, and that 
if it is chewed by men pulling plants and the mouth is wiped so that the juice 
gets on the hands the disease is readily transmitted to plants as they are 
pulled from the seed bed. This is considered to be the chief early source of 
mosaic infection in Kentucky. Mosaic plants are said to be rarely found in 
plant beds at the time of first pulling where no natural leaf tobacco has been 
chewed by the workers while weeding the beds. The disease has been com- 
pletely controlled or reduced to a point where it is of little importance by the 
simple expedient of substituting sterile tobacco for the natural leaf tobacco 
usually chewed by the pullers or by prohibiting the use of tobacco completely 
by those working about the plant beds. 

The authors found that tomato mosaic may be caused by the tobacco mosaic 
virus and the disease transmitted as readily to tomatoes as to tobacco if 
diseased tobacco is being chewed by persons handling tomato plants. 

The recommendations for the control of tobacco mosa^'c include thorough 
burning or steaming of the seed bed, keeping tobacco trash from the bed, 
elimination of natural leaf chewing tobacco while handling the plants, the 
destruction of any mosaic plants which develop in the field, or, if this is not 
done, making it a point never to handle a mosaic plant if healthy ones are to 
be handled subsequently. 

Powdery mildew on tobacco on the southern shore of Crimea in 1926 
[trans. title], L. A. Aieksandkov {Itater. Mikol. i Flfopat. (Mater. Mycol. and 
Phytopatli.) f 6 (1927), Ko. i, pp. 58-66). — The increased acreage of tobacco was 
associated with a severe outbreak of mildew. Control measures recommended 
include avoidance of planting where tobacco has previously been grown, also 
in orchards or in bhaile; planting farther apart in the row; avoidance of 
excessive irrigation; burning of the sterns and roots after harvesting the 
crop ; and dusting sulfur on the lower leaves or on the gi*ound. 

The Phytophthora disease of eggplant in the Philippine Islands, G. O. 
OcFBMiA (Philippine Agr., J'/ (19Z5), Xo. 6, pp. 317-328, pis. 2 figs. The dis- 
ease of eggplant caused by P. melongenae is said to occur in Japan and in 
the Philippines. Although usually of minor economic importance, serious losses 
may develop during wet seasons in fields where the plants are set closer than 
1 meter apart. It is stated that this Phytophthora differs somewhat from 
that in Japan, though this fungus is referred to the species P. melongenae. 

The fungus may live saprophytically on organic matter and debris In the 
soil from season to season. It is spread by the action of rain water and by 
cultural operations. 

The occurrence and severity of the disease are influenced by environmental 
conditions which are not yet fully understood. Infection may be reduced by 
wider planting so as to admit sunshine and provide freer circulation of air. 
Eecommendations include proper cultural practice, general sanitary measures, 
and spraying with Bordeaux mixture at intervals of 2 weeks in large commercial 
plantings, . ^ 
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Anthracnose of pepper, D. B. Matabanan {Philippine Agr,, H {1926), A’o. 8, 
pp. 1-501, flgs. 2). — ^Anthracnose of pepper {Capsicum annuum) is said to be 
common at the college and in gardens around the college farm at Los Bailos, 
and to occur also in Burma, India, and several American States. It is only 
of minor economic importance as a rule, though late plantings or dry season 
plantings are usually attacked at the beginning of the rainy season. The 
development of the disease Is described. It is believed that the Oollelotrichum 
causing pepper anthracnose in the Philippines is identical with 0, nigrum. 
The fungus is a weak parasite attacking peppers only after the occurrence of 
injury or weakening conditions, but when entrance has been gained the fungus 
spreads through the tissues of the host rapidly, particularly during warm, 
moist weather. Sweet peppers are subject to attack, though hot varieties are 
resistant. The fungus attacks eggplant and tomato in case of weakness or 
injury, and may cause stoiage rots of certain vegetables in case of dampness 
or careless handling. The fungus is spread in gardens by rainfall, certain 
insects, and probably other means. The disease is controllable by proper 
methods of planting, sanitation, and seed selection. 

Diseases of apple tree bark under conditions in the lower Volga region 
[trans. title], V. K. Levosuin (Levoschine) {Mater, Mikol, i Fiiopat, {Mater, 
Mycol. and Phytopath,), 6 {1927), No, 1, pp, 214-226, figs, 4 )* — ^From investiga- 
tions on apple bark injury produced by Sphaeropsia malorum, the author con- 
cludes that the generally accepted view of fruit growers, that bark Injury is a 
result of thermal changes during the latter part of the winter, is only partially 
correct. The injury thus produced and the injury produced by insects may 
serve as avenues of infection by the fungus. The mechanical causes and insect 
attacks alone do not usually produce injury severe enough to threaten seriously 
the life of the treos, and in most cases the apple trees survive. The higher 
limbs suffer most from the conditions described. 

Varietal susceptibility of Ada Bed and certain other apple varieties to 
cedar rust, with special reference to twig infections, V. H. Xoxtno {Phyto- 
pathology, 17 {1927), No, 8, pp, 541’^459 figs, 2 ), — The author’s attention was 
called to a serious attack of cedar rust on the wood of l-year-old apple trees 
of the variety Ada Red. In one nursery more than 9 per cent of the trees were 
badly affected on the main stem, and in another nursery of the same variety 
about 7 per cent of the trees were affected. Standard varieties in the same 
nurseries did not seem to be attacked by the fungus. 

The black walnut (Juglons nigra L.) as a cause of the death of apple 
trees, F. J. Schneidebhan {Phytopathology, 17 {1927), No, 8, pp, 529-540, flgs, 
9 ), — ^Attention is called to the iiicompatibilily between black walnut and apple 
trees in an orchard near Winchester, Va. Further investigations showed that 
a total of 16 walnut treos had apparently caused the death of 48 apple trees 
of different varieties. In addition, 14 apple trees were either dwarfed or 
injured on one side by these same walnut trees. The maximum distance at 
which an apple tree was probably killed by walnut toxicity was found to be 
about 80 ft. 

Soggy breakdown of apples and its control by storage temperature, H. H. 
Plaggb and T. J. Manet {Iowa 8ta. Research Bui, 115 (1928), pp, 57-118, figs, 
22 ), — ^In a previous publication Plagge reported two types of Injuiy that ap- 
peared in storage apples (E. S. R., 57, p. 332). Subsequently the authors con- 
tinued Investigations on the effect of low temperatures on a number of varieties 
of apples, and in the present publication they give the results of studies on the 
condition designated as soggy breakdown. 

Soggy breakdown is claimed to be a nonparasitic disease which develops at 
low temperatures and is distiuguli^ed from intenial breakdown and from 
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decay or tlie breakdown whlcli accompanies senef>ceiioe. For the 
iarter disease the authors suggest ihe name mealy breakdown. 

The disetjse is charaetei-izecl by Ihe appearance in the conical region of 
mall, light bro^n areas in tissue adjoin ng vascular strands. It does not, 
however, begin at the piiniai'y vasctilar bundles, although in later stages tissue 
adjacent to this may be involved. The discolored areas are said to vary 
considerably in size and number, according to the severity of tne disease. If 
The conditions causing soggy breakdown are prolonged, a complete ring of 
.strft, brown, dead tissue is formed, which Is I'eadily seen in transverse sections. 
The atfccted tissue is .sharply defined iiom the remaining sound while portion 
of the core region. The proximity of brown tissue to the skin determines the 
extent of external discoloration. In the more typical specimens no brown 
diseoloiation of the skin was observed, and the apples appeared to be sound 
uinll cut open, A characteristic spongmess of tno fruit, due to the underlying 
scift tissue, is said to make it easy to detect the disease. 

Grimes and Wealthy apples were found to be very susceptible to soggy break- 
down, while Jonathan, Arkansas, Willow, and Northwestern Greening appeared 
immune. The Init.al appearance of soggy breakdown on Grimes in cold stor- 
age occurred during the early part of December, and differences of 2 and 4® F. 
in cold storage temperatures markedly affected the development of the disease. 
No serious amount of soggy breakdown occurred on fruit stored at 30® or on 
iruit held in common storage. 

The authors rcconmiend the storage of Grimes apples at a temperature of 
3d® or slighUy higher. An increase in the tendency of Grimes to api)le scald, 
due to a h'gher .storage temi3erature, was successfully averted by the use of 
oiled paper wraps. 

Cherry tJ*ees defoliated by leaf spot, F. 0, Bbadford (Michigan 8ia, Quart, 
Bui,, 11 (1928), No. 1, p. 7).— Sour cherrj’ trees in Michigan are said to have 
been severely attacked by leaf hpot in 1028. Trees were defoliated by mid- 
summer, and such trees are considered to be espec ally subject to winter injury. 
Based on previous observations, it is said that some trees that are not winter- 
killed show a t 5 ’pe of injury called blackhearr. These gradually become weaker 
from season to season and finally die. Blackheart, however, may be overcome, 
and the author recommends light pruning and heavy fertilization that will favor 
foliage development. 

Pear rust (Gymnosporfuagium sabinao) and met hods of control under 
Crimean conditions [trans. title], K, N. Dficenbaku (Dickknbac’ii) (Muter, 
MikoL i Pitopat, (Mater, Mgcol, and Phyiopath,), 6 (1927), No, 1, ;>p, 08-91),^ 
The author gives a c<^mprehensive review of the literature on pear rust (0. 
hablnae), discussing the various methods of control, such as spraying and 
destro,\lng the host plants, in particular juniper, and he presents his own 
experimental data and observations. Experiments in which pear trees were 
isolated either by inclosing them under a glass cover i)artially shaded or by 
covering them with gauze resulted in 100 per cent control. Tliis Is hold to 
l>rove that pear rust does not overwinter on the pear tree. Partial control of 
iu.st is secured b^ building screens on the side from which the spores are 
usually blown, 

Michigan i^aspberry diseases, C. W. Bennett (Michigan 8ta, Spec, Bui, 178 
(1928), pp, 52, figs, S3}. — Descriptions are given of a number of diseases to 
which raspberrit-s are subject hi Michigan. For their control the author 
ret^ommends the pbuiting of vigorous, disease-free plants; removal of the old 
canes from black raspberry tips before planting; roguing the plantations the 
fii*st year for curl, mosaic, streak, and rust; roguing older plantations 



1021 )] 


DISEASES OF PLANTS 


57 


ir the percentage of disease is not too high; planting black raspberries at a 
distance of at least oO yds. from red raspberries ; and spraying black raspberries 
for anthracnose control. 

Notes are also given on the susceptibility of resistance to diseases of a number 
(‘f varieties of rod and black raspberries. 

The cause of the anthracnose of avocado, mango, and npo in the Philip- 
pine Islands, G. O. Ociemia and T. A. Agati (PMlippine Agr., H (1B25), No. //, 
pp. 199-216, pU, 5). — ^Anthracnose is now a serious disease of avocado, mango, 
and upo in the Philippines. This disease is said to have been reported as on 
avocado in Trinidad and Tobago, the Hawaiian Islands, Florida, Californii. 
Porto Rico, West Indies, and Guatemala ; and on mango in Florida, Porto Rk-o, 
Cuba, Trinidad and Tobago, the Hawaiian Islands, and Guatemala. Anthrsc- 
nose of the upo (white squash) or closely related species and of other cucurbits 
occurs in the United States east of the Rocky Mountains, in Europe, and in the 
Philippine Islands. Degrees of severity and other features, characters, and 
ranges are Indicated for the caudal fungus, QlomcreWi sp., closely related io 
or perhaps identical with G. cingulaPf. Cool, moist, and shady conditions favor 
the development of the disease, as do also young tender succulent growtiis. 
Oonidia on infected portions are sources of inoculum for both primary and 
secondary infections. Asci on dead and rotting avocado, mango, and upo 
leaves, twigs, and fruits may start primary infection. The perithecial stage 
is the resistant form capable of tiding the fungus over advei*se environmental 
conditions. 

It is believed that under Philippine conditions insects, rain, and wind are 
responsible for the wide dissemination of the si)ores of the fungus. 

The disease may be controlled by careful sanitary measures, use of resistant 
varieties, and control of insects, to which may be added, perhaps, protection of 
delicate tissues with fungicides. 

Oitras chlorosis as affected by irrigation and feiiiilizer treatments, P. S. 
BtTRGESS and G. G, Pohlman (Arizona Sta- Bill. 12h (1928), pp, 183-232, pU. 
figs, 7). — ^The authors report the deterioration of citrus groves in the Salt River 
Valley and on the Tuma Mesa of Arizona. As the condition n(»ted was not 
caused by orgjinic diseases but was apparently due to a general physiological 
derangement of the trees, an effort was made to prevent further damage and 
to improve the condition of the trees through soil treatments. Detailed physi- 
oil, chemical, and bacteriological studies were made of soils from groves, 
soil moisture and fertilizer experiments were carried on in the field, and 
laboratory investigations were made, with particular reference to the effe(*t 
of calcium carbonate on producing chlorosis and of means for prcveurlng its 
injurious action. 

The laboratory work showed that tlio soils were free from toxic concentra- 
tions of the alkali salts, but fairly high in calcium carbonate and alkaline in 
reaction. The total nitrogen was low in all cases, but its availability was 
high. Total and available potash were also high. The total phosphoric acid 
content was felrly high, but its availability was sli^t. The bacteriological 
studies Indicated a fair degree of microbiological activity, uitre^gen fixation 
being exceedingly high. From the laboratory work, it appeai-ed that organic 
matter, nitrogen, and soluble phosphates should be of value on the soils in 
question. 

Fertilizers and soil amendment studies conducted In the groves showed thac 
there was a slight improvement where both manure and double bUperi)hosphate 
were applied deeply. Otherwise the results of the fertilizer treatments ap* 
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peared to be largely negative. Spraying the chlorotic foliage with solutions of 
ferrous sulfate and manganese sulfate was also without permanent effect. 

Field moisture-control work, on the other hand, was extremely successful, 
and where the irrigation program w’as changed to conform to the information 
secured from soil moisture studies, remarkable recovery usually took place In 
the trees. The Irrigation practice recommended consists of a heavy irrigation 
(5 or 6 in.) in basins, after which the soil is permitted to approach closely 
the wilting point before another irrigation. This d^^ing out permits soil 
aeration, which is of great importance in citrus culture. 

Pot-culture work with (?rapefruit seedlings in the greenhouse showed that 
excessive amounts of calcium carbonate in the substratum caused chlorosis, but 
that this condition could he alleviated to a large extent by the application of 
organic m.^terlals. The best results were obtained by adding peat and muck 
to ‘he soil. These were followed in effectiveness by alfalfa and manure. 

Fungous diseases attach trees in wet seasons, P. C. Stbong {Michigan 8ta, 
Quart, Bvly 11 (1528), m. J, pp. figs, 2).— Brief desciiptions are given 

of anthiacaose of sycamore and white oak, tar spot of maple, elm leaf spot, 
powdery niildeu & and sooty molds loaf blotch of horse-chestnut, and leaf scorch. 
In general, trees are not severely injured but are rendered unsightly by these 
diseases. In most eases they recover without apparent loss of vigor. 

Further work on treatment of “ wet-root rot,” A. Shaeples (Malayan 
Agr, Jour,, 15 (1927), ^o. 2, pp, 35-40) • — ^The present article, a continuation of 
that previou<?ly noted (E. S. R., 68, p. 166) and a reproduction in part of 
what was written in that article, states that full confirmation has been 
obtained of the prediction that this disease would appear in cycles. The first 
cycle of disease can, it Is stated, be expected sometime after the tenth year. 
If no attention is paid to trees having slightly infected roots the second cycle 
can he expected to occur about the fifteenth ;\ear, and the reduction in the 
number of profitable old trees is boimd to continue, so that many properties in 
Malaya Tiill suffer heavy losses. The methods of protection detailed in this 
article have shown good re'^sults with Hevea trees up to 30 years of age. 

The rot of Picea caused by Polystictus (Polyporus) triquoter [traus. 
title], P. A. Solov’ev (Soloviev) (Mater. Mikol, i Fitopat, (Mater, Mycol, and 
Phylopath,) , S (1927), Ao. J, pp, 295—300, figs, S), — ^This rot develops in the cen- 
tral portion of the tree trunk and works its way downward into the roots. In 
the early part of the attack the heartwood becomes spotted. As the rot 
advances the spots become hollow places, afterwards gradually filling up with 
mycelium. In the later stages of the rot cracks mark the annual rings. The 
rot goes up to a height of 2.5 to 3 meters but always penetrates into the roots, 
where it develops very rapidly throughout the root system. The wood in the 
different stages of attack was tested as to specific gravity and resistance 
CO compression. Early in the development the resistance to compression 
decreases greatly. The specific gravity also lowers rapidly. 

Bothichiza populea and Its mode of infection, G. G. Hedooock (Phyto- 
pathology, 17 (1927), No 8, pp, 545-547).— The author states that since the first 
report of this disease in North America (B. S. R., 37, p. 354) the known range 
of the fungus has been extended in northern and northeastern United States 
and southeastern Canada, probably through the shipment of diseased nursery 
stock. 

B^eriaents carried oat andar nataral condiUons are said to Indicate that 
the may Infect poplar trees by progressive infection from the leaves 

throng the petioles to the twigs and limbs, and also by direct entrance throngh 
wo^s. S]^aylng with Bordeaux mixture is su^ested as a possible moon, oi 
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Field book of North American mammals, H. E. Anthony (iVeio York and 
London: O. P. Putnam^ 8 Sons, 1928, pp, XXV-\-62o, pU. 49, figs. 160), — ^This 
handy field book gives descriptions of the mammals known north of the Rio 
Grande, together with brief accounts of their habits, geographical ranges, etc. 
Illustrations are given of many of the animals, some of which are in colors. A 
classified bibliography of 12 pages and a colored zone map are included. 

The temperature of normal rabbits, P. Lazabus-Bablow {Jour. Path, and 
Pact., 31 (1928), No. 3, pp. 511-524, figs. 4). — ^The author finds that except for a 
sudden increase in temperature after a cool period, or for a dose thundery at- 
mosphere, the temperature of a normal rabbit varies little with the exter- 
nal temperature. The temperature of the normal rabbit, however, varies with- 
in wide limits and is subject to sudden rises for no apparent reason. A rise in 
temperature is caused by food. It is conduded that sudden rises above Idl® F. 
can not be considered pathological unless subtained. 

Bacillus enteritidis infection in wild rats, J. O. Kerrin (Jour. Path, and 
Baet., 31 (1928), No. 3, pp. 588, 589). — ^Follo\\ing a brief review of the literature 
on the subject, the author reports upon examinations made of 100 wild rats 
trapped in various districts of the city of Aberdeen, Scotland. These resulted 
in the isolation of B. enteritidis from the liver and spleen of 10 rata and from 
the liver only of 1 rat. 

The birds of the Malay Peninsula, I, II, H. 0. Robinson (London: H. F. d 
G. Witherhp, 1927, vol. 1, pp. L+S29, pis. [26]; 1928, vol. 2, pp. XXII+SIO, pis. 
[26]). — ^This is an account of the birds inhabiting the region from the Isthmus 
of Kra to Singapore with the adjacent islands. Volume 1 is devoted to the com- 
moner birds and Volume 2 to the birds of the hill stations. 

Entomological research: A general scheme, R. J. Tillyabd (Jour. Council 
Soi. and Indus. Research [Amt.], 1 (1928), No. 4, pp. 155-261).— This is a report 
of a scheme for entomological research submitted by the author to the Council 
for Scientific and Industilal Reboarch, Australia. 

The social insects, their origin and evolution, W. M. WHnE 3 :.EB (New York: 
Earoourt, Brace <£ Co.; London: Kegan Paul, Trench, Truhner d Co., 1928, 
pp. XVIII+ 378, pU. 4S, fig. 1). — ^This work, consisting of lectures delivered dur- 
ing the spring of 1025 at the University of Paris while the author occupied a 
Harvard exchange professorship, deals with the scope and meaning of the social 
among the insects ; the origin of the Teregrantla and Aculeata ; tlie evolution of 
wasps, bees, ants, and termites ; polymorphism ; the social medium and trophal- 
laxis ; and the evolutitm of the guests and parasites of the social insects and of 
social parasites. An extended conclusion, a bibliography of 37 pages, and an 
index are included. 

Insects of Indiana for 1927, J, J. Davis (Ind. Acad. Sol. Proo,, 4S (1927), 
pp. 445-460, figs. 6). — ^A brief summary of the more important Insects of cereal 
and forage crops, vegetables, fruits, shade trees and shrubs, flower garden 
and ornamental greenhouse plants, and stored products; and household and 
miscellaneous pests. 

[Economic insects in Ohio] (Ohio State Hort. Soc. Proc., 60 (192^), pp. 
22-35, 104--117). — ^The papers on economic entomology presented at the annual 
meeting of the Ohio State Horticultural Society, held at Columbus, February 
1-S, 1927, include the following: The Present Status of the Oriental Peach 
Moth as an Orchard Pest in the United States, by U. A. Stearns (pp. 22-S5) ; 
Insect Problems of 1926, by J. S. Houser (pp. lOir-109) ; and Codling Moth, by 
0. R. Outright (pp. 110-117). 
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i Economic insects in IndiaU D. Clouston {hulia iDept. Ayr.\ Rev, Agr, 
Op r„ 1926-21, pp. 6i-6h ef is of insect p^sts, followed b> 

on account of useful insects, including l>ees, luc, and silkworms. 

Investigations on entomological problems (in Australia]) A, 0. 1). Rivet i 
and G. Liohtpooi {Auaf, Council iSVf. and /ndi/s. Riaearch Ann, Rpt., 1 
{1046-27), up These notes relate to the iindergrouiKl grass grub in 

Tasmania, tne buAalo gnat post, insect i^ests of dried fruit, the lucern flea 
KHihyhtliunia vlridix) in South Australia, (ho biological control of ragwort 
and St. John’s wort, and the sheep blowfly i)est. 

Insect pests of sugar cane, including utilization of parasites (Inteniatl, 
Soo. Sugar Cane Tcchnol, Cent. IHavana} Croc., 2 (1927), pp, 57-79). — ^Papers 
on entomology pre.'^ented at the second confoience of the International Society 
<*1* Sugar Oane Technologists held at Havana, Cuba, in iMarch, 1027, folhuv- 
ing a general discussion, include those listed below : 

Cutting Oui Dead Hearts in Moth Slnlkboror Control, by 11. K. Plank (pp. 
U2, 63) ; Dusting Crops by Airplane for Control of InsocLs, by C. K. Woolman 
(pp. 03-6(5) ; Pal•a^ilea of the Moth Stalkborer. by T. E. Holloway (pp. 07, 08) ; 
Cuban Parasites of the M(/th Stalkborer, by II. K. Plank (pp. 08, (it)) ; The 
Losses from the Sugar Cane Moth Borer in Cuba, by J. T. Crawley (pi). (59-71) ; 
Some Grasses That Harbor the Sugar Cane Moth Stalkborer in Cuba, by H, K 
Plank (pp. 71, 72) ; Work with Parasites of Sugar Cane Iu.«<ecis in Hawaii, by 
H. P. Agee (pp. 72-71; ; Memorandum on Exploration Trips by Eutomologlsta 
of the Hawa Ian Sugar Planters’ Experiment Station for the Purpose of Dis* 
covering and Introducing Beneficial Insects, compiled by O. H. Swezey (pp. 
74, 73) ; Plan for a Cooperative International Organization for Parasite Intro- 
ductions, by H. E. Box (pp. 76-78) ; and Parasites Introduced into Fomosa for 
Insect Pests of Sugar Cane, by M. Ishida (pp. 78, 79). 

Records of blueberry insects in Indiana, K. D. Doak (Inch Acad, SoL Proc,, 
43 (1927), pp, fisi- J).— In this compilation particular reference is made 

to the cherry leaf beetle ; a fruit w'orm, probably the apple or blueberry maggot ; 
the stem gall in.<ect (Hemadtts nnbiVprnnis A,shm.) : and the leaf tyer {T'ef- 
pluisa latifascleUa Cham.) 

Some recent advances in the control of insect pests, F. V. Thkobald (Jour, 
Roff, Mart Soc., 53 (1028), 2\o, 2, pp, 401-210 ), — ^Thls is a rev.ew of the subject, 
presented as two lectures. 

Field experiments with dormant winter washes, A. M. IVIasskis {Bant 
Mailing IKent} Research 8ta, Ann, Rpt,, 13 (1925), pt. 2, pp, 101-tl3, fig, 1),— 
These data relate lo work noted from another source (B. S. R., 36, p. 359). 

Studies on the toxicity of lime-sulphur mixture, C. Habukawa (NOgaku 
KwafhC {Jour, Sci, Agr, 8oc. [Japan}, 2^o, 293 (1927); Rug, trans, in Ber. 
^ara Inst. Land tv. Forsch., 3 (1947), Xa. pp, 379-404, figs, 8).— It is pointed 
that in two earlier papers (E. S. R., 48, p. 155) on studies of two kinds of 
lim^ sulfur, of which the first was slightly more efCective in killing the scale 
than the second, both showed practically no difference In regard to the reducing 
power. 

In the present pap»»r the results of experiments conducted with the gold- 
fish and nymphs of a diugon fly, Anaw parthenope jidus Brauer, are reported 
upon. The experiments showed the first of the two kinds of lime sulfur to be 
the more toxic. The work with these aquatic animals seemed lo show that 
the suffocation by reduction and the corrosive action are two of the important 
toxic actions of lime sulfur, although this does not necessarily imply that 
there is no other action producing a toxic effect. Both the suffocation by 
reduction and the corrosive action of lime sulfur seem to have a 
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effect on the scale insect and the aqnailc animal. The tlifCerence between 
these two actions on the scale insect and the aquatic animal is in the degree 
of PiTectiveiiess. The formula pre^posed by Powers to (Jeterm.ne the com- 
parative toxicity is n<»l appropriate to the lime-sulfur mixture. It is noces- 
sary, in the case of tlds spray fluid, to deteimine the comparative toxicity bj 
comparing the survhal periods of the test animals at various < oneenrratlons 
for the two kinds oj Jlme sulfur. 

Further tests of poison baits In South Wales, H. W. Thompson {WeUh 
Jour. Agv.y h {J928}, pp. — ^Tests with poisom-d bran on ceri-als, cabbage, 

and garden crops conducted over a period of three years in South Wales are 
considered to demonstrate' the efficiency of the ijoison bait method of control. 
Ooppt'r sulfate does not appear likely to prove an effective bait poison. Derris 
powder gave moderately good results, and sodium fluosiliente is considered 
promising and worth further trial. 

The control of termites in buildings, T. E. Snydeb {Agr. JSngin., D (1928) f 
Xo. 8, pp. figs. )). — lu a contribution from the U. S. D. A. Bureau of 

Entomology practical information on the control of lei‘mMes In frame voiahni 
structures is piesented. 

Transmission of potato spiudle-tuber by giasslioppers ( Locustidae) , 
H. W. Goss (Phytopathology, 18 (1928), No. 5, pp. Uo-US ). — In this contribution 
from the Nebraska Experiment station the author reports upon (he successful 
transfer of the spindle tuber virus to healthy plants by grosshoppers of the 
species Melanoplui, fcmur-7*ubrum, -U. hivittatus, M. phmibeiis, and M. august!- 
penttls; also by M. patkardU and J/. diiferentialis in mixed oolleotions of the 
above mentioned species. 

Parthenogenesis in Tbysanoptera: The maturation of pm*thenogenetic 
eggs of Heliothrijis liaemorrhoidalis [trans. title], R. 1 'omeykol (Bui. Biol. 
France et Bclg., 62 (1928), No. 1, pp. 1-20, pi. 1 ). — ^The first part of tliis account, 
following a brief introduction, is devoted to a review of the literature on the 
subject (pp. 3-12), This is followed by a x’^port of personal observations of 
the greenhouse thrips (pp. 12-17). A bibliography of 15 titles Is included. 

Records of Australian Thysanoptex*a (thrlps) , ITT, A. A. Gibvult (Queens- 
land Agr. Jour., 20 (1928), No. 6, pp. 891-394 )- — This is the third i>art of the 
account previously noted (E. S. R., 60, p. 230). 

The American swallow bug, Oociaens vicaidus Horvath (Hemlptera, 
Cimlcldae), L. E. Myebs (Parasitology, 20 (1928), No. 2, pp. 159-112, ph. 4).-^ 
This is an account of studies made at Stanft>rd University of the swallow bug, 
an insect of common oc'currence in North Ameidca, chiefly, if not eutirelj, 
upon the cliff swallows, Pctrovhsdidou lunifrons. Its habits, structure, and 
specific characters do not seem to have been adequately studied hitherto. It is 
stated that the bugs attack man readily, but do not appear to adapt them- 
selves readily to living upon man or in his dwellings. 

Two new aleyrodid (citrus) pests 'from India and the South Pacific, 
H. L. DosiiEa (Jour. Agr. Research [U, S.], 86 (1928), No. 12, pp. 1001-1005, 
figs. 5 ). — In this contribution from the Delaware Expei*iment Station the author 
presents descriptions of two white fly pests that appear to be very serious 
enemies of citrus in their respective countries, and which would undoubtedly 
prove to be serious enemies of citrus in this country slioidd they onco be intro- 
duced. JPialeurodes (Dialeurolonga) elongate n. subg. and sp., collected by 
M. A, Husain at Lyallimr, Punjab, India, on citrus leaves, is described. Notes 
and descriptions are given of Aleuroplatus (OrohanvuH) samoanm Daing, closely 
allied to A. mainmaeferus Q. & B„ collected on citron leaves (Citrus niedlaa) by 
F, I(. Washburn in his expedition to the Marquesas Iifiands in the South 
Pacific in 1920. 
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Insects and potato virus diseases, K. M. Smith {-Nature ILondon], 121 
(1928). No, S658, p, 90i, fig, I).— The author h:'S proved that under glasshouse 
conditions healthy potatoes on the sprouts of which the green peach aphid 
carrying the virus of leaf roll has been feeding will produce plants with badly 
rolled leaves within two months of the date of the hist infection, with the 
result that little or no crop is produced. It is slatecl that the powder of the 
green peach aphid to transmit potato mosaic is much less, the percentage of 
experimental Infection ha\ing been small. 

On the inheritance of food habits in the hybrids between the s^eometHd 
moths Poecilopsis pomonaria Hb. and P. isabellae Harrison, J. W. H. lUa- 
BiBON {XJniv. Durham Phil, 8oe, P7 0 C,t 7 {1926-211), No, 4* PP* 194-201), — ^The 
author reports upon experiments in which rec procal matings were made with 
two geonietrids of the genus Poecilopsis. 

The larval parasites of the oriental peach moth (Iiaspeyresia molcsta 
Bnsck) , with special reference to the biology of Macroccntrns ancylivora 
Bobwer, L. A. Sieabns {New Jercy Stas. Bui, 460 {1928), pp. 24, figs, 4).— The 
author reports that during the decade subsequent to the introduction of the 
oriental peach moth (L. molesia) into the United States from Japan about the 
year 1912 or 1913 it became subject to attack by as many as 47 hymenoplerous 
and dipterous larval parasites, a list of wdnch is presented. Al least one of 
these, M, ancylivora, -which was first reared from the strawberry leaf roller, 
must be considered an important factor in reducing annually the infestation in 
those districts within the Middle Atlantic Slates in which the pest has become 
firmly established. The elfecliveness of the attack by this xiarasite cont nued 
to increase until in 1925 and 1926 averages of 30 and 31 per cent of all oriental 
peach moth laiwae secured thi'ough frequent collection from May 15 to Septem- 
ber 15 thronghout New Jersey were parasitized by it. 

Studies have been made of the biology of this parasite on both the oriental 
peach moth and strawberry leaf roller under natural and insectary con- 
ditions, the details of which are presented. All larval stages of both hosts 
w’ere found to he attacked. A diiect correlation between the rate of de- 
velopment of the parasite and the rate of development of the respective host 
larvae was determined. The average length of the life cycle of M. ancylivora 
when bred on the straw’berry leaf roller showed an excess of 11.5 days directly 
proportionate to an excess rect»rded from that host in contrast with the 
alternate host 

“Bach of the three generations of the strawberry leaf roller and four of 
the oriental peach moth, of noimal occurrence annually in New Jerst^y, are 
parasitized. Maximum abundance of the hosts and tho parasite are coincident. 
With the first-named host, the first generation is most abundant, whert^as 
with the latter the greatest activity exists during the interval of the secoud and 
third generations. Distribution records for New Jersey substantiated by obser- 
vations elsewhere suggest a definite correlation between altitude or tempera- 
ture, probably both, and the occurence and relative effc»ctiveness of Macro- 
centrus and of Glypta (at the present time, second to Macroeeulrus in 
importance), with Macrocentrus operating most effectively at a lower altitude 
and with a higher mean summer temperature and Glyptra under the reversal 
of these conditions. 

“ Gross-parasitism and crossbreeding exx>eriments seem to demonstrate con- 
clusively that Macrocentrus is conspecifle from the onental peach moth and 
stravyberry leaf roller. 

“ Literature and survey records, which show that the parasite is generally 
distributed on L, molesta but nonexistent on Ancylis oomptana except In the 
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type locality, indicate that thQ latter is the occasional rather than the common 
host of this species.” 

The spruce tortrix damages ornamental trees, B. 1. McDanul {Michigan 
Sta. Quart, Bui,, 11 {1928), A^o. 1, pp, 25, 26, fig. i).— The spruce tortrix, 
Olethrcutes aUetana Fern., which appears to confine its attacks to Englemann 
spruce and blue spruce, is said to be on the increase all over the State. It 
is widely distributed throughout the spruce-growing areas of the northeastern 
United State'<, from Colorado east to New England. There are two genera- 
tions each year, the winter being passed either as mature or nearly mature 
larvae. The larvae start life as leaf miners, and probably pass the winter 
inside of hollowed out pinnules. In order to afford themselves more complete 
protection, ’they web these empty pinnules together. Pupation takes place 
within the nest where the larvae had fed, in tough, compact coco )ns 

Cutting off tlie nests before the adults emerge is said to be the only control 
measure that has given any satisfactory results, although it is suggested that 
a dormant application of an oil emulsion or a miscible oil, if applied with 
pressure, might give some control when applied in the spring before growth 
starts 

Codling moth band experiments, B. H. Smith {Better Fruit, 22 {1928), No. 
11, pp. 12, IS), — ^This is a contribution from tlie California Citrus Experiment 
Station on the first year’s work. 

On the immnnizatioii of caterpillars of the wax moth against Bacterlnm 
galleria No. 2 [tran*^. title], V. Chouine {Conipt. Rend, Acad. Soi. [PoA*is], 186 
{1928), No, 2i, pp, 1650-1661). — The author finds that it is i^ossible to obtain a 
very weak asporogenic race of B. galleria No. 2. By the administering of a 
vaccine prepared from an asporogenic culture the caterpillars of this moth may 
be immunized against the weak race and also the more virulent strain of the 
organism. 

On the specificity of passive immunity in the wax moth [trans. title], V. 
Zbsnoff {Compt, Rend. Soo, Biol. IParisl, 98 (1928). No. 17, pp. 1500-1502) .—A 
report of further studies of immunity in the wax moth (E. S. E., 68, p. 769). 

British mosquitoes and how to eliminate them, X. M. IIOGAitTH {London: 
Hutchinson d Co., [1928], pp. 127, pU. S). — ^This is a small, practical handbook. 

The leptospiricidal power of extracts of Aedes aogypti (Stegomyla fasci- 
ata), I. J. Kliolee and AI. Ashnee (Rog. Soc. Trop, Med. and Hyg. Trans., 22 
(1928), No. 2, pp. 181-18^, pi. 1). — Experiments are here reported which show 
that extracts of the yellow fever mosquito possess the power to kill cultures of 
Leptospira. The leptospiricidal substance is heat labile, pas.'-es through a Zeitz 
filter, and is pre.^ent in some concentration. Dilutions of 1 in 4 and 1 in 8 are 
still active against cultures of L. icteroides. 

Attempts to infect Aedes aegypti (Stegomyia fasciata) of West Africa 
with Leptospira icteroides by feeding on infected guinea pigs and on cul- 
ture suspensions, I, J. Kligleb {Amer. Jour, Trop. Med., 8 (1928), No. 4, pp, 
28S-297), — The cumulative e^ide^ce here presented seems to indicate that A. 
aegypti is not the intermediate host of L. icteroides. 

The transmission of yellow fever by mosquitoes other than Aedes 
aegypti, J. H. Baxteb (Amcr. Jour. Trop. Med., 8 (1928), No. 4, pp. 261-282 ). — 
This is a report of transmission experiments conducted in West Africa with 
seven different species of mosquitoes, in whicdi it was found that A. mteooephor 
lus and A. apicoamiulaius were able to transmit yellow fever in all respects in 
the same manner as A. aeaypti. 

The incubation period of yellow fever in the mosquito, J. H. Battse and 
N. P. Htmsoisr {Jour, Expt. Med., 48 (1928), No. 1, pp. 147-153 is a con- 
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trlbution from the Laboratories of the CommlKsioii on Yellow Fever, Inter- 
national Health Division of the Rockefeller Foundation, Lasos, Nigeria, West 
Afi’ica. 

The yellow-fever virus was found in infectious form in the yellow-fever 
mosquito throughout the entire period of the extrinsic incubation, as demon- 
strated by the inieetlon of the bodies of mosquitoes into nt)rmal rhesus mon- 
keys at daily Intervals after the insects had fed on an infected animal. The 
virus was transmitted through the bite of the mostiuitoes, in one experiment on 
and after the ninth day, and in two experiments on the twelfth day after the 
initial infecting feed. The pathologic changes produced by (he injection of the 
infected mosquitoes Into nonnal monkeys during the extrinsic incubation were 
in every resprecl those of tjT:>ical experimental yellow Cever. The monkeys 
withstand easily the subcutaneous injection of the mosquito emulsion. No acute 
inflammatory reaction was ob‘-’erved at the site of injection in any of the 17 
animals inoculated with this material in these three experiments. 

A contribution to the study of the dipterous par xi sites of the Huropoan 
eai'^vig (Forflcula auricularia L.)» W. R. Thompson (Pura^itoloffyj 20 (1028), 
Xo, 2, pp, 123-158, pl8, 6, figs. 4). — ^Following a brief introdueliou and re\dew of 
the literature, this contribution from the U. S. D. A. Bureau of Entomology 
deals with the tachiuid parasites DigonoeUacta ^ftipcnnia Fall, (pp. 125-347) 
and Rhacodincnra antiqm Meig. (pp. 147-154). The account concludes with a 
brief discussion of these two parasites as controlling factors of the earwig and 
a list of 29 references to the literature. 

In considering these parasites as coni rolling factors, it is slated that in no 
oarivig collections made In any part of Europe has the mortality from D. hetl- 
penntB exceeded 10 per cent of the population present, and that the mortality 
from R, antiqud has been less than 1 per cent. 

The watercress stem-miuer, T. H. Taylob (Bni. Mo, Mag,, 3, 8cr,, 14 (1928), 
Xo, 162, pp, 126-128, pi 1, fig, 1). — ^Thls is an account oC a dipterous stem miner 
of water cress which breeds in the south of England, and which is descritied 
by Oollin in the account noted below as Jlydrcllia nasturtli n. sp. 

A new species of HydrcIIia (Diptera, Ephydridac) mining the stems of 
water-cress, J. E. Collin (Eiit, Jifo, Mag,, 3. .ser., 14 (1928), No, 162, pp, 128, 
129) V— Under the name M, naaiurtii n, sp. the author describes the ilipteran 
found by Taylor, above noted. 

The giant apple root borer, R. F. CRAWbOBD imd J. E. Eyjer (New MeHco 
tSin, Bui 16S (1928), pp, 8, figa, 6). — ^Thia account of the ceranibycid borer 
Priontta califcniicv^} 2dots., which has long been au <*uemy of tho apple in the 
Mesilla Valley and other fruit-growing sections of New Mexico, is l)aHed ui>on 
information collected by F. M, Hull while assistant biologist of the station. 

The borer tunnels into the live wood of the roots only. It may bo f(»und boring 
in the crown of the tree, either in the bark or heartwood, and frcKiuontly works 
out quite a way into tho roots. The tunnels, frequently 2 in. broad, may extend 
half way around the tree, soiuetimes completely girdling it. In heavy soils 
there are 1 or 2 borers to a tree, in light soils from 30 to 14 are usually pres- 
ent, while as high as 22 borers liave been found infesting the roots and crown 
of apple trees IfMxr'lS years old. The first evidence of its Injury to the apple 
is a dwarfing 'and yellowing of the foliage, followed by defoliation and a dry- 
ing and cracking of the .bark of the larger branches, dexith usually occurring 
the following season. The heartwood of a tree may honeycombed by the 
I)est. 

After completing their growth early in spring, the larva* leave the tree and 
l>e«in to construct a ** pupation tunnel,” which may be over a yard long and is 
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seldom placed at a depth greater than 6 in. Pupation apparently occurs the 
latter part of May or the first week in June, and the beetles emerge soon 
afterwards. The borer when full grown reaches a length of 8 In., while the 
adult beetles are from 1.6 to 2.5 in. in length. While its life history has not 
been completely worked out, observations indicate that at least 8 years are 
required to complete its life cycle from egg to adult. 

In experiments conducted with paradichlorobenzene, used at the rate of 2 
to 4 oz. per tree and placed 5 or 6 in. from the bark to avoid injury, it killed 
an average of 60 per cent of the borers and did not injui-e the trees. Since ' 
killing was more frequent in the young or newly hatched larvae, it seems ad- 
visable to apply the poison during the egg-laying period in June. 

Information concerning Japanese beetle traps, F. W. Metzger (N. J. Dept. 
Apr. Cire. H6 {19^8), pp. 8, figs. 5 ). — This contribution from the U. S. D. A 
Bureau of Entomology discusses the value of traps and describes one type of 
trap and the bait used In Its operation. The use of traps is said to be an 
efficient and inexpensive means of capturing large numbers of beetles, although 
the traps do not protect fruit, flowers, or foliage from their attacks. 

The potato flea beetle, J. L. Hobriter and C. P. Giixette {Colorado Sta. Bui. 
387 (1928), pp. 20, figft. U ). — ^This pest has been of economic importance in 
Colorado for a number of years, the loss to the potato crop occasioned by 
it in 1904 having been estimated at $260,000. The rough appearance due to 
so-called worm tracks produced by the larva on tubers growing in the Greeley 
section has resulted in a discrimination against potatoes grown in that 
district. 

Studies of its life history and habits are reported upon in connection with 
a life history chart showing the duration and relative numbers of the dif- 
ferent stages of its development throughout the year. The insect winters 
as an adult in the moist soil at a depth of from 8 to 5 in., the adults appearing 
from hibernation the latter part of May and early June. In the sections 
around Greeley and Fort Collins there is one complete generation and a partial 
second generation, the second brood appearing to be of little importance. 
Potatoes planted late on the lighter types of well-drained soil are the least 
liable to be injured. 

The beetles avoid sprayed foliage and are very difficult to control by the 
ordinary applications of insecticides. The results of control work with in- 
secticides in cages are reported upon in detail in tabular form. Calcium 
arsenate used at the rate of S lbs. to 100 gaL of water gave the best control. 
It should be applied as soon as the beetles become numerous upon the potatoes, 
usually between June 16 and June 25 in the Greeley district. A second appli- 
cation should be made in about 10 days and, if required, a third application 
about 10 days later. 

Langstroth on the hive and honey bee, rev. by O. P, Dadant (HamUton, 
III.: Atner. Bee Jour., 1927, 23. ed„ rev. and rewritten, pp. IT+4S8, pi. 1, figs. 
[288]). — ^Thls edition of the work previously noted (B. S. R., 47, p. 68) has been 
revised and rewritten by C. P. Dadant 

Iowa Beekeepers* Association (Iowa State Hort. Soc. Rpt., 62 (1927), pp. 
318-410, figs. Id) .--This is a report of the proceedings of the sixteenth annual 
convention of the association,- held at Ames, Iowa, In November, 1927, Papers 
presented in<dude the following: 

A History of Iowa Beekeeping, by N. Williamson (pp. 828-326) ; The use 
of a Weight Scale In the Apiary, by H. B. Parks (pp. 826-381) ; Controlled' 
Mating in the Honey Bee, by L. R. Watson (pp. 881-337) ; Parasites of the 
jSeemoth in United States, by F. B. Paddock (pp. 337, 838) ; Some Effects of 
20965—28 5 
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Temperature on Bee Activities, by B. F. Phillips (pp. 338-342) ; Comparative 
Value of Some Common Insulators as Winter Packing Material for Bees, by 
G. B. Marvin (pp. 342-345) ; Do Italian Bees Serve Our Needs? by F. B. 
Paddock (pp. 845-347) ; Cliarles Dadant’b Influence on American Beekeeping, 
by K. L. Pellet t (pp 347-351) ; The Practical Significance of the Temperature 
of Bee Flight, by V. G. Milum (pp. 331-355) ; Fighting the Wa\worm, by F. B. 
Paddock (pp. 355-358) ; Some B\perlences and Lessons Gained from the 
Chautauqua Plattoim «»t Last Summer, by E. B. Boot (i) 339) ; Theory and 
Practice In Beekeeping, l)y P. Laird (lip. 359-362) ; Ilumidity of the Beo Hive, 
by J. G. Jessup (pp 3C2-3(i4j ; Louisiana as a Beekeeping State, by H. A. 
Stabo (p. 363) ; Inverted Bee Feeds, by L. E. Dills (pp. 366-369) ; Boadside 
Selling, by D. D. Luseji-j (pp. 369, 370) ; Producing Honey with Package 
Bees, by A. F. Ka^L’sten (iip. 370, 371) ; Marketii'g the Crop at Home, by 
F. Shedtier (j:»p. 371-373) ; The Best Bare of Bees for Iowa, by F. B. Paddock 
(pp. 373-379) ; How Bees Bemove Wat^r from Nectar, by O. W. Park (pp. 
379-383) ; Sales Bulldeib, by B. H. Kelty (pp. 383-385) ; A Small Commercial 
Planting of Mixed Fruits, by B. S. Pickett (pp. 3S5-SS9) ; and Report of the 
State Apiarist, by F. B. Paddock (pp. 300-408). 

The story of the hive, C. Wicjiams {London: A d G, BlacTc, 1928^ pp, 
pi. 1 ). — ^This is a popular account. 

A manual of hee husbandry, B. G. C^vrb {'N. J. Dept. Agr. Cine. 53 {1922), 
pp. 91, figs. 46 ). — ^Thib Is a practical ac<*ount of beekeeping, particularly as 
applied to New Jerf^y conditions 

A manual of bee hu&bandiy, B. G. Oabr (Vc'c fhrseg Fftaa. JiuL 463 {1928), 
PP‘ 87, figs. 44 ). — ^This practical guide is in large part a reprint of New Jersey 
Department of Agriculture Circular 53, above noted. 

Yeasts cause the fermentation of honey, F. W. Fabian {Michigan Hfa. 
Qua?*t. But 11 (1928), No. 1, pp. 11-13 ). — ^This is a brief practical account based 
upon Technical Bulletin 92, above noted 

Diseases of bees, P. J. BALDENsrEsoEB (Lcs Maladies des AbeWeH. Dot: 
France: B. Diimoha, 1928, 2. [ed.], pp. II 4 + 14 , figs. [9dl).— This is a second 
revised and enlarged edition of the work previously noted (E. S. R., 30, p. 663). 

Bee diseases and their eradication, M. G. Dadant (Amcr. Bee rfoui., 08 
(1928), No. 6, pp. 2B1-2S3, figs. 2 ). — ^This is a summary of bco di«?ease work in 
Ihe United States, in which a comparison of Iho disease sriluation in the years 
1025 and 1927 is graphically shown by eomparalivo map^. 

The social world of the ants coiiipai'ed with that of man, I, 11, A. 
trans. by C. K. Ogden (London and Ncio Torlc: a. V. PuinanVH flons, 1928, vols. 
1, pp. XLV^SSl, pis. [Id], figs. 95; 2, pp. XX+4i5. pU. \ J6], figs. This is 
the first English edition of the French work previously noted (E. R. S., 50 

p. 260). 

A nseful parasite of the dried fruit moth, H. Showeij. {Jour. Dfpt. Agr. 
f>o. St (1928), No. 11, pp. 1048-1056, figs. 5 ). — ^Tfals is a brief account of 

Uabrotnyxcon Juglandis, a parasite of the dried fruit moth Plod^a inUrpnncicUa 
officially known as the Indian meal moth. 

Observations on the biology of Rhodites rosao L. and its parasites [trans, 
title], P. VOXTKASSOVITOH (Gompt. Rend. 80 c. Biol. IParisI, 98 (1928), No. IS, 
pp. 1148-1150).— ThiB is an account of observations made in the vicinity of 
Belgrade during the year 1926. 

Synonymy of some species of Eimeria (Emeridia, Sporozoa) [trans. 
Mtlel, C. Pinto (Oompi. Rend. 80 c. Biol. [Paris], 98 (1928), No. 17, pp. 1564, 
1565 ). — brief contribution on the synonymy of Eimeria. 

Are Ascarls egg«? in the soil killed by onr northern winters? W. A. Bjbey 
and W. B Ownw {Amer. Vur Breeder, 1 (1928), No. $, p. 20).— The authors’ 
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experiments are said to show definitely that winter conditions in Minnesota 
are not sufficient to hill the eggs of the Ascai-s worm of foxes in the soil. 

The inflaencc ol* tempeiature on the development of Ascaris eggs [trans. 
title), M. M ZATADOvsKif (Zawadowsky) and K. lil. Sidoeot {TruiJy Lah, 
ilksper. Biol Moslcov, Zoopa/ka {Tran‘S, LnJ). En^t, Biol ZooparJc, Moscow), 3 
(1927), pp. 159-182, pgs. 3; Ena. ahs., pp. ISO-182). — report of experiments 
conducted on the de\eloinient of eaes of Tn(casfan9 Umhata, A, megalocepliala, 
and A. suilln. Prom 38 to *10'* 0. was found to he the hiflihest temperature at 
which the eggs of T. hinMia and A megalocephaJa can develop, and from 36 
to 88® for the eggs of A. sufUa. Fn m 6 to 7® was the lov'est limit of tempera- 
ture for the development of eggs of T. lunlaia and A. m^rfalocepliaJa and 
from 7 to 8® for A. siiilla. 

The evolution ot Hymenolepis nana [U*aus. title], J. Baotgalxjpo (Oompt. 
Rend. Soc. Biol [Paris'}. 99 (1928). Xo. 21, p. 239). — A brief account of observa- 
tions of this parasite, of which the yellow meal worm may her-'e as an inter- 
mediate host, or V hlch may develop directly in the white rat. 

AMMAL PEOBTICTIOir 

Growth and derelopineiit, \ath special reference to domestic animals* — 

XI, Further investigations on surface ai*en, with special reference to its 
significance in eneray metabolism, S. Beouy, J. E. Comfost, and J. S. 
ilATTHEWs (Missouri Sta. Research Bui 115 (1928), pp. 60, figs. d}). — Con- 
tinuing this series of stiidi* s (E. H. II., 58, p. 7C8), the data are presented on the 
relation of surface arfa to bodj size of 482 dairy cattle, 841 beef cattle, 11 
hor&es, and 16 swine. The surface integrator and tlie method of its use has been 
previously noted (E. S. R., 30, p. 161). The original data include age, height, 
condition, area, weight, height at withers, circumference of chest, distance ftom 
shoulder to hii>s, and width of hips. A mathematical analysis is made of these 
oiiglnal data, as well as of the available published data on the relation of area 
to bodj' size and on the relation of heat production to body size. 

It is shown that the surface area i*^ dii*<>ctly i>roportional to some power of 
the body weight. This power varies fri m about 0.32 to 0,72, depending on the 
form of the animal. The chaiige<3 in form of the animal due to increase in 
weight during growth have the highest value of the power, and the lowest value 
of the i>ower is for fattoniag of mature animals. The use of a prediction for- 
mula for estimating the surface area of an individual may involve an error as 
high ay 10 per cent of the true value It was simpler lc» relate heat production 
to a power of body weight or to powers o£ weight and height than to relate heat 
production to surface area. 

Growth and development, with special reference to domestic animals. — 

XII, Additional illustrations of the influence of food supply on the velocity 

constant of growth and on the shape of the groutli curve, 8. Beody (Missouri 
Bta. Research Bui. 116 (1928'), pp. 16, ill. — lu this work additional com- 

parisons (E. S, R . 58, p. 460) have been made between age curves of growth 
of animals under several degrees of iir>rmality of food supply. Jr was found 
that as the food supply approached an optimum the animal approached mature 
size more rapidly and the higher was the numerical value of the velocity con- 
stant of growth. The mature weight was also increased by the improved food 
supply, but the relative increase in size was negligible as compared to the rela- 
tive increase in the speed at whicfii the animal approaches mature weight. The 
.same exponential eguation may be used to represent the age curves of the 
growth of animals on the various food supplies, but the v^ocity constant, k, 
differs in value. It is suggested that body weight rather than age be used as 
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a basis for determining tbe time at wbieh farm animals should first be bred 
and that dairy heifers be bred when they reach two-thirds of the expected ma- 
ture weight. 

Commercial feeding stnlls. H. R. Kraybill, O. S. Roderts, R. O. Bitij®, 
P. B. Ouans, and C. O. Ytjnd (Indiana 8ta. Circ, 15G pp. 40, 

report of 2.870 samples of commercial feeding stuffs collected during the year 
1927 and subjected to either microscopic examination or to a complete analysis. 
The inspection showed that 77 per cent of the samples were equal to or better 
than the manufacturer’s guaranty and that 386 samples wore seriously deficient 
(E. S. R., 58, p, 762). 

Analyses of commercial feeding stuffs and registrations for 1028, C, S. 
Oathcaet (New Jersey Stas. Bui. 4^1 (1928), pp. 102).— The found analyses for 
protein, fat, and fiber of 1,680 official samples of commercial feeding stuffs 
collected in New Jersey in 1927 are glren, as well as a list of the principal 
ingredients identified in feed mixtures (B. 8. B., 57, p. 661). 

Progress report of livestock feeding expeidmont, 1028, E. J. Maynard 
(Colorado 8ta. Press Buh 65 (1928), pp. 7, figs. 6).— Grade calves averaging 376 
ibs. In weight were divided Into 6 lots of 10 steers each and 1 lot of 10 helters, 
and fed for 187 days. All lots received a maximum allowance of 1.25 lbs. 
per head of cottonseed cake, alfalfa hay self-fed, ground barley, and salt. 
Lots 1 (steers) and 2 (heifers) also received siloed beet pulp, lot 3 siloed 
beet pulp and corn silage, lot 4 sugar beet tops, and lot 6 pressed beet pulp. 
The average daily gains based on market weight were 1.9b, 1.74, 1.86, 1.65, 
1.94, and 1.98 lbs. per head in the respective lots. 

In this test each ton of wet beet pulp replaced 164.4 lbs of ground barley, 
1.7 Iba of cottonseed cake, and 289.8 lbs. of alfalfa hay and reduced materially 
the feed cost on calves fattened on standard beet by-product rations. Bach 
ton of pressed beet pulp replaced 206 lbs. of ground barley, 2.2 lbs. of cotton- 
seed cake, and 228 lbs. of alfalfa hay. This product stored In a wire Inclosure 
above ground showed a 43.04 per cent loss in weight from tim<- of sroring to 
time of feeding. The wet beet pulp proved more economical than pressed 
beet pulp, all costs considered. Adding corn silage to the ration reduced the 
amount of beet pulp necessary to fatten a calf by 42.6 per cent, an important 
factor where the amount of beet pulp is limited. Although the feeding value 
of the sugar beet tops was high, it produced too narrow a ration when fed 
with barley, cottonseed cake, and alfalfa hay for optimum gain or selling price. 
The steer calves outgained the heifer calves 13.8 per cent at 8.7 per cent less 
feed cost per 100 lbs. of gain. 

Report experiments in finishing baby beef, G. A. Bbana^can and O. A 
Bboww (Michigan Sta, Quart. Bui., 11 (1928), No. 1, pp. 8-11).— A study of 
rations for baby beef (B. S. R., 67, p. 865) has been continued, using 3 lots 
of calves, 6 steers and 5 heifers per lot, averaging approximately 362 lbs. in 
weight. All lots received as much corn silage as they would consume twice 
a day, and alfalfa hay was kept before them at all times, as was also a mixture 
of equal parts of bone meal and salt 5Vhole oats was fed in equal parts with 
the groin ration during the first 60 days and at the rate of 1 to 3 parts of 
other grain for the next SO days. In addition lot 1 received ground barley, lot 
2 shelled com and linseed meal, and lot 3 shelled com. For a period of 206 
days the average dally gains in the respective lots were 1.97, 2.15, and 1.93 lbs. 
per head. 

Adding linseed meal to the ration in lot 2 increased the average daily gain 
0.22 lb. and the seUtng value 60 cts. per hundredweight over the calves in lot 8, 
The returns per calf over feed cost were increased $3.69, and the returns per 
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bushel of corn 24 cts. In comparing lots 1 and 3 the gains were practically 
the same, but I he calves fed ground barley were better finished and sold for 
u,o cts. more per hundredweight. These calves refcumed $2.66 more over feed cost 
than those fed shelled corn. All lots, however, returned a fair profit over 
leed cost. 

A technical study of the maintenance and fattening of lambs and their 
utilization of a ration of alfalfa hay and corn, H. H. Mitchell, W. G. 
Kammlade, and T. S. HAjkOLTON (IlUmis Sta. Bui, 314 (1928)^ pp, 29-60 ). — In 
concluding this experiment (B. S. R., 68, p. 356), it was found that 62.3 per cent 
Oi the gross energy of a ration of equal parts by weight of alfalfa hay and 
i,lieUed corn when full fed was metabolizable. When fed at little more than 
a maintenance level but 69.7 per cent of the energy was metabolizable. In the 
first ration tho metabolizable energy per kfiogram of dry matter was 2.794 
therms and in the second ration 2.663 therms. Lambs averaging 69 lbs. in weight 
required 1.63 lbs. of feed and 1,637 calories of metabolizable energy per 100 
lbs, of live weight for the maintenance of energy aquilibrium. 

The average fat content of the empty carcass of lambs fattened from 65 
to 90 lbs. increased from 14.15 per cent, as determined in lambs slaughtered 
at the beginning of the test, to 24.89 per cent at the end of the test. The 
average gain iu empty weight was calculated to consist of the following; 
Dry matter 76.1 per cent, protein 1 1.0, fat 53.6, and ash 2.6 per cent. The gross 
energy of each pound of gain was 2.63 therms. It was impossible to show an 
increase in the calcium content during fattening since 65 per cent of the increase 
in ash occurred in the wool and largely represented outside contamination. 
TLe percentage of calcium in the ash of the entire carcass of the check lambs 
ranged from 27.4 to 28.5, in the fattened lambs 22.3, and in the maintenance 
iambs 24.4. 

The gain in nutrients of the fat lamb carcass was made up of 66.7 per 
cent of the dry matter, 54.8 per cent of the protein, 71.4 per cent of the fet, 
and 69.6 per cent of the gross energy. The wool growth represented 8.8 
per cent of the dry matter gained, 26.3 per cent of the protein, 2.1 per cent of 
the fat. and 5.2 per cent of the energy. The daily wool growth of these young 
lambs contained per 1,000 lbs. of live weight 0.086 lb. of protein and 377 
calories. The daily gain of energy by these lambs averaged 668 calories. 
The average intake of metabolizable energy was 2,427 calories per day, of which 
1,254 calories were estimated to be needed for maintenance. From this it is 
calculated that 48.6 per cent of the metabolizable energy apparently available 
Is stored by tho animals. 

[Bxperinients with swine at the Williston Substation], B. G. ScHOLLAimEa 
{North Dakota Sta, Bui. 219 {1928), pp. 24-26, figs. 2 ). — ^In tests with hedging 
down crops 14 pigs averaging 98.6 lbs. per head were turned Into a field con- 
sisting of 0.9 acre of peas and 1.81 acres of Gehu com. They were fed a limited 
amount of skim milk per day. In 48 days the pigs made an average daily gain 
of 2.08 lbs. per head and produced 516.6 lbs. of pork per acre. After deducst- 
ing the value of the skim milk each acre of peas and corn made a net return 
of $48.64. 

After October 24, the date on which the standing crops were exhausted, the 
pigs were fed in pens on husked ear com and skim milk. During 17 days on 
this ration 4 pigs were sold and their gains added to the total gain of the 
lot, which was 468 lbs., or 2,21 lbs. of gain per pig per day. It required 5.5 lbs. 
of com plus the skim mUk to produce a pound of gain. After deducting the 
cost of corn and skim milk, the net i’*eceipts left for care and feeding were 
so small as to be considered negligible. It was deemed wise from these results 
to nUow pigs to husk their own com. 



70 


BXPEEIMENT STATION REOOBD 


[Vol. m 


On Xovember 10, 8 of Ibe pigs, averaging 227 lbs. per head, were fed ground 
barley and skim milk until sold On this rption they made an average dally 
gain of 2.03 lbs. per head, retiulring 4.94 lbs. of ground barley and skim milk 
per pound of gain. Aga'n, after deducting the wt of feed, the amount left 
for care anl feeding w.is so small as to indicate ihai allowing jugs to do their 
own feeding in the field was the better plan. 

Pigeons and how to keep them, A. II. Os^^rAN (London and New Yoric: 
Cassell 4* Co., JP9.5, pp. pU. s, figs. 5 ). — ^This is a practical account. 

DAIEY PAEMINa— DAIRYIKa 

Hay is necessary in ration for dairy cattle, 0. F. Huffman {Michigan Sta. 
Quart. Bv2.. 11 il92cS)i Xo. 1, ftP. d-d, figs. Jf ). — Continuing this study (E. S. U., 
r>9, p. 400 », it \',a^ ioaud that earlle fed ii or i.i*a'^> and lltrle or no concen- 
trates iToduced an alkaline urine, w'hile those fed coucontrates produced an 
acid urine. A calf was raised to 600 days of age on whole milk and 20 cc. of 
sirup of iron pho^siihate p#^r daj and rciu'Ui ed noii.ial. .Vnolher calf receiving 
15 cc. of sirup of iron phosphate per day wa^ 309 per cent noviitiil in weight 
at 403 days of age, but died of convulsions at 433 dajs. Other calves fed con- 
centrates and sirup of iron phosphate have failed to manift^st convulsions, but 
the addition of 2 gm. of ferric p!iosphale per day to a concentrate ration has 
failed to iirevent convulsions. 

Over a long period of time a ration of grain, silage, and timothy hay has 
been found satisfactory for growth, reproduction, and milk production in dairy 
cattle. However when 4 heifers w’ere idaced i>n such a ration except that 
wheat straw replaced the timothy hay all produced abnormal calves at their 
first gestation. Most of the calves were blind at birth and died shortly after 
of convulsions. The straw apparently had no effect upon the growth or 
oeslrous cycle of the 4 heifers. One cow consumed a large quantity of straw 
during her second gestation period and produced a normal calf at this time. 

The results indicate that both the quantity and quality of the hay are im- 
portant in maintaining health and reproduction in dairy cattle. 

Study of bull ussociatious in Idaho, H. A. Mathieskn and F. W. Aticeson 
(Idaho Sta. Bui. 161 {1928 )t pp. 62, figs. 13). — ^The results of a survey of 18 
cooperative bull associations of the Htaie to obtain information on the im- 
provement of the producing abilities of the dairy cows through the use of 
better bulls and on the organization and maiiageiuoiit of the associations are 
recorded. 

The study has shown that the cooperative as.iociations have reduced the 
investment in bulls per man and per cow, the risk of capital, and the cost 
of maintaining the bnll. The associations supplied better hulls and tended 
to standai-dize the breed of dairy cattle in that locality. The production of 
48 daughters by 10 association bulls was 23.2 per cent greater In fat timn that 
of their dams. The heifer calves of the association bulls sold for higher 
prices than calves sired by other bulls In the locality. The associations tended 
to develop better dairy practices. 

The methods of organization and management are an important phase in the 
success of hull associations, but the methods in use at the present time were 
not found to be ideal and waiTant considerable study for future success 

Whey butter, E. S. Gttthiub (New Yorh Cornell 8fa. Bui 468 (1028) 
pp. 12).— This study was undertaken to ascertain the standlng-up qualities and 
the ^pi^ properties of whey butler. The whey was separated as soon as 
possible after it was drained from the cheese vat and standardized with skim 
milk to a composition of about 30 per cent fat. After separation, It was 
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divkU’d iiiio two i>arU, one of which wat pahteiii'ize<l at ir>0® F. for 30 minuieh. 
\*hile the other part ^^as cooled to 50° while raw% and both placet I in the re- 
frigerator. This process was repeated the second clay, and the poition that 
had. been pasteurized on the first d:iy was mixed half of the fresh cream 
and the combined lot pasicurized. The other hal* of ihc fresh cream was 
I^asteurized after it had been added to the croam that had been cooled the 
preceding day. The “cooled cream" and the “pasteurized civam'’ were then 
divided into tw’o equal portions and a commercial starter im reduced Into one 
port on of each class. This portion was ripened at 70°, then cooled and 
placed in the refrigerator until all lots weie chuinod the following day. A 
cc»mpari&ou ot regular cream butter and w’hey cream butter n ripening, pas- 
teurization, melUng point, and score was made. 

It was found that the svreet whey cream butter letalned its flavor better than 
did the ripened product, and lost but 0.44 po nt in scoie while the ripened 
produce lost l.Gt) points. There was little dUIcrence in the keeping quality of 
the cooled cream and pasteurized cream butler when both w’ere pasteurized the 
day before churning. The total loss on both sweet and ilpened regular cream 
butter was 2.14 points and for comparable whe> butter 1.00 i)Ohtts. Ilowwor, 
the regular cream butter showed a superiority of 0.48 po Ui cAer the w’hej 
l)roducl. The mixed regular and whey cream butter was 0.0b point better 
than the check in holding qualities. The Price rai»o score showed a superiority 
of 4.64 points for the regular product over the whey product, but ihe mixed 
regular and whey cream butter w^as 0.49 point hitler than the product from 
tlie regular cream. The Perkins read ng (E. B. R., 32, p. 113) show’ed the 
regular butter to be 0.23 point sofier than the whey butter, and the mixed 
regular and whey cream butler to be 0.37 point fii'met’ than the regular cream 
butter. Thi' regular cream butter had a ^core of 0.1 point higher for body 
than the wdiey butter and 0.04 point less than the mixed regulm* and whej 
cream butler. There was little difference in the firmness of the whey, mixed 
croam, and regular butlers. 

Th*. author concludes that the difference in keeping quality of w'hey and 
regular butter Is insignificaui, and that there was practically no difference in 
the flavor or body of the two. No bad effects resulted from mixing w^hey and 
regular cream of equal quality. 

VETEEIHi AET MEDICINE 

Report of the New York State Veterinary College at Ooniell University 
for the year 1DS6— 1027 (.V. T. State Vet, Col Rpi. pp. llpK 

SS ), — The reports of clinics and research presented in the appendix to this 
report (E. S. E., 68, p. 272) include the following: 

Report of the Diagnostic Laboratory for tlie Tear Ending June 30, 1027, by 
C, M. Carpenter, C. J, Par shall, and D. W. Baker (pp. 41-63) ; Report of the 
Diagnostic Work on l»oullry Diseases at Ithaca. July 1, 1920, to June 30, 1927, 
by E. L. Brunett and W. B. Brandner (pp, 54-5C) ; Report of the Poultry Dis- 
ease Laboratory at Farmingdale, Long Island, July 1, 1920, to June 30, 1027, by 
J. M. Hendrickson and H. M. Dcvolt (pp. 57-63) ; The Diagnosis and Treatment 
of Traumatic Gastritis in Cows, by R, H. Bardwell and D. H. tJdall (pp, 64-74) ; 
Diseases of the Digestive Tract, by H. J. Milks (pp. 75-81) ; The Physiology of 
Milk Fever, by P. A. Pish (pp. 82-99) (E. S. E., 67, p, 874) ; The Blood Sugar 
of the Cow in Milk Fever, by C. E. Hayden (pp. 100-107) ; Some Suggestions re- 
garding the Handling of Bang Abortion Disease, by R. R. Birch and H. L. Gil- 
man (pp. 108-118) ; Immunizing Young Pigs agidnst Hog Cholera, V, by J, W. 
Beiuier (pp. 119-130) ; Experimental Bracken Poisoning of Cattle^ by W. A. 



72 


BXPEBIMBHT StCATIOlir BBOOED 


tVoLeo 


Hagan and A, Zeissig (pp. 131-143) (B. S. B., 57, p. 878) ; Tlie Gins Method 
of Demonstratiiig Capsules of Bacteria, by W. A. Hagan (pp. 144, 145) ; A 
Study of i vnifr from Cows showing No Agglutinins for Brucella abortus in Their 
Blood Serum, by 0. M. Carpenter and 0. J. Parshall (pp. 146, 147) (B. S. B, 
67, p. 874) ; The Natural dissemination of Abortus Infection, by 0. M. Carpenter 
(pp. 148-162) ; A Study of Brucella abortus Infection in Milk from Fifty Herds 
Supplying the City of Ithaca, New York, by 0. M. Carpenter and D. W. Baker, 
(pp. 163-163) (E. S. B., 67, p. 874) ; A Study of the diseases of the Cottontail, 
ByVoilagus floridanus (Miller), of New York State, by 0. A. Lueder (pp. 164- 
182) ; Fat Absorption and Assimilation in Poultry as determined by the dark- 
field Microscope and a Fat Soluble dye, by C. B. Hayden and P. A. Fish (pp. 
188-197) ; Why Veterinarians Should Be Interested in Poultry disease Con- 
trol, by J. M. Hendrickson (pp. 198-206) ; The Veterinarian’s Belation to the 
Poultry Situation, by J. M. Hendrickson (pp. 207-213) ; and Babies and Its 
Control, by V. A. Moore (pp. 214-221). 

[The first, second, third, and fifth reports of the Chosen Government 
Institute for Veterinary Besearch] {Chosen-Sohtohufu Inst. Yet Med. Be- 
search, Fusan, Rpt, I {1922), pp. [143], pi. 1; [Ohosen) Oovt. Inst. Vet. Research 
Bpts., 2 {192i), Eng. abs, pp. 1-11; S {1925), Eng. pp. 1-48, figs. 13, Ger. ahs. 
pp. 49, 50, Eng. abs. pp. 51-58, Oer. abs. pp. 54-56; 5 (1928), Eng. abs. pp. 1-21, 
Ger. abs. pp. 22, 2S). — The fii*st report, which is in Japanese, contains the fol- 
lowing contributions : Experimental Studies on the Vaccination against Binder- 
pest, II, by C. Kakizaki ; On the Applicability of the Precipitin Beaction for 
demonstration of the Heterogeneous Protein Which Is Contained in Organs of 
Cattle Afaicted with Blnderpest : A Serum diagnosis for Binderpest, by S, Ka- 
wamura ; Contribution to the Knowledge Concerning the Cause of Jaundice, by 
H. Morita ; Studies on the Complement Fixation Test for Binderpest with Heated 
Antigens, by G. Mizuki; On the Value of Application of Babbits as Culture 
Media for subcultivation of the Seed Virus of Cowpox, by Y. Kawasaki; and A 
Case of Calf Septicemia Attributed to a Member of the Group of Bac, enteri- 
tidis GSrtner Which Has Never Been Beported in Japan, by Konno, Mogami, and 
Yamaga. 

The contributions in the second report are as follows: Phylogenieal Studies 
on the Cattle in Eastern Asia Excluding Japanese Islands, by T. Mochlzuki 
(p. 1) ; Studies on Complement Fixation Tests on Binderpest with Heated 
Antigens, by G. Mizuki (pp. 2, 3) ; Newly discovered Fowl Plague In Japan 
(Plague Similar to “Hiihner Typhus”), by T. Konno (pp. 4-6) (B. S. B., 63, 
p. 82) ; and Case of Generalized Cysticercosis of Korean Calf, by S. Nakanishi 
(pp, 7-11). 

The papers in the third report are as follows: Experimental Studies on the 
Prophylactic Inoculation against Binderpest, II, by 0. Kakizaki (pp. 1-48) ; 
On Bacillary White diarrhea of Chickens in Chosen, by T. Konno (pp. 49, 50) ; 
Experimental Studies on the Effects of Polished Bice Feeding and Its Vitamin 
B defect in the Horse, by K. Nalto, T. Shimamura. and K. Kuwabara (pp. 
51-63) ; Pathological Anatomy of Contagious Pleuropneumonia (Pleuropneu- 
monia Bovis Contagiosa) of Cattle in Chosen, by T. Klmura, T. Fukushima, T. 
Fujli, and T. Konno (pp. 64r-56). 

The fourth report has been noted (E. S. B., 58, p. 472) . 

The contributions in the fifth report are as follows: Esperimental Studies 
on the Economical Binderpest Vaccine, by 0. Kakizaki, S. Nakanigdii, and J. 
Nakamura (pp. 1-12) ; On the Minimal Xiethal doses of the Binderpest Virus, by 
G. Mizuki and M. Sasaki (p. 13) ; On the Effect of Glycerin and Carbolic 
Add upon the Vacdne Virus, by T. Matsumura (p. 14) ; Comparative Studies 
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on the Histo-pathological Changes of the Endings of the Motor Nerves In 
Domestic An i m als, by T. Fnkushima (p. 15) ; A Case Beport of B-avltamlnosis 
of a Pony Due to Long Feeding upon Vitamin B Deficient Diet, by K. Nalto, 
T. Fukushima, and T. Fujli (pp. 16, 17) ; Comparison of Gennanin and Naganol 
in the Antitrypanosomal and Antisplrochetal Activities: B^avior of T, 
gambiense, T. evansi, and T, equiperdiim against the Prophylactic Action of 
“ Bayer 205,'* by S. Akazawa (pp. 18, 19) ; The Vacillation of the Was<sermann 
and Sachs-Georgi Reactions in the Experimental Trypanosomiasis of Animals, 
by K. Kasai and S. Akazawa (pp. 20, 21) ; and On the Effects of Polished 
Rice Feeding and Its Vitamin B Defect in the Horse, II, by K. Nalto, T. 
Sbimamura, and E. Kuwabara (pp. 22, 23). 

The occurrence of mnltiple zones in the serum precipitation reaction, 
N. B. Goldswokthy (Jour. Path, and Boot, SI (1928), No. S, pp. 525^-539).— “The 
method of optimal proportions in the precipitation reaction has been extended 
so that a very wide range of ratios between antigen and antibody is secured. 
The occurrence of multiple zones of rapid particulation has been demonstrated 
with some antisera. The position of the supernumerary zones within a series 
of mixtures of antigen and antiserum has generally been in those mixtures 
where the amount of antigen was excessive relative to the amount in the 
optimal mixture.” 

The commonest forms of actinomycosis in domestic animals and their 
etiology, H. Magnusson (Acta Path, et Microbiol 8cand., 5 (1928), No. 2-8, 
pp. 170-245. flg^. 21). — ^The author here includes reports upon 185 cases of the 
disease In cattle and 273 in pigs collected and examined during the years 1922-< 
3928 in Sweden. He has retained the old name actinomycosis, but i^ows that 
the cause of the disease is far from being uniform. “Only 41 per cent of 
the cases in bovlnes were due to Streptothrlx, While bovine actinomycosis of 
the Jaw, with its rarefying ostitis (48 cases), was almost always a Strepto- 
thrix infection and thus has still the right to bear the old classical name 
actinomycosis, * wooden tongue’ (22 cases) and actinomycosis of other soft 
parts, such as lymphatic glands, gums, hard palatal mucous membrane, mouth 
and skin, were for the most part an actinobaeiUosis (33 cases). In actinomy- 
cosis of the udder In cows (3 cases) it was always a staphylococcus Infection 
and the process in an etiological respect identical with botryomycosis. In pigs 
the diseases has only occurred in the form of actinomycosis of the udder, 181 
cases, 68.3 per cent, being due to Streptothrlx and 41 cases, 16 per cent, being 
due to staphylococci. The granules from staphylococcus actinomycosis in pigs 
may at the same time exhibit clubs and capsules, and the process thus appears 
at one and the same time to be actinomycosis.” 

The author found that by the agglutination test it is possible to fix a differen- 
tial diagnosis between actlnobacillosis on the one hand and tuberculosis and 
Streptothrlx infection on the other. It is pointed out that actinomycosis of 
the tongue, esophagus, larynx, and lymphatic glands may easily be mistaken for 
tuberculosis. It is considered probable, although not proved by tests on animals, 
that Bacdlus pgogcnes can also dev^op granules and be the cause of actinomy- 
cosis. The staphylococci isolated from an actinomycosis of the udder of a 
cow and of a sow are identical vrtth the common suppurative staphylococci. 

A list is given of 43 references to the literatura 

[Anaplasmosis In the United States], M. O. Hall (Jour. Parasitol., 14 
(1928), No. 3, pp. 199, 200). — ^In this brief paper, presented at the meeting of 
the Hdminthological Society of Washington h^d in October, 1927, the author 
calls attention to the occurrence of anaplasmosis in the United States, referring 
to its appearance in Kansas, Louisiana, California, Florida, and Oklahoma. 
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Accounts of the occurrence- of this disease in the United Slates by Bojuton 
(H. S. E., 59, p. 79) and by Giltner and Stiles (E. S. R., 69, p. 369) have been 
noted. 

Remarks on the foot-and-mouth disease epizootic in Denmark, C. O. 
Jensen {Acta Path, ct Mlcrohloh Scand., J (1928), No. 2-S, Sup., pp. 105-101),-- 
This is a brief discussion of the epizootic which prevailed in Denmark from 
October, 1924, and had n')t run its full course at Ihe end of December, 1026. 

In 1924-25 reconvah^bcent serum was used to a considerable extent in order 
to produce a milder course of the disease, and espec ally to prevent tlio fatali- 
ties among calves and young pigs. The result was altogether satisfactory, 
particularly with the very young animals, but at the onsei of the outbreak in 
1920 the serum of 1023 proved completely inactive. The rcconvalesccnt seniin 
from the new cases was, hoAsever, very active from the start and remained so 
thr(,ughout the year. 

Attention is dra^.^l to the demonstration by Valine and Currd in 1922 of the 
existence of d'lferent types of foot-and-mouth disease ^irus, giving different 
serological reactions, namely, lirns A and virus 0. It is onsidered prol)able 
that the outbreaks of the dlsea-o in Domnark in 1924-25 and 1020 wore Uvo 
separate epizootics, each caused by its own type of virus, since one typo does 
not immunize against the other. The experimental \\ork conducted at Stras- 
bourg University by Schoenlng and Traum. members of the American oom- 
misbion on foot-and-mouth disease, with material furnished, led 1o the con- 
clusion that the earlier outbreak was due to virus O and tbo later to virus A. 

In a d scussion of the paper wh^ch follows (pp. 107, IDS), H. hlagnuvsson 
points out that the stamping-out me^'bod of combaling the disonbe has been 
successfully applied In so'sen (outbreaks in Sweden bhice 1S98, although this 
method had to be discontinued in 192»3 as applied to the extreme southwest 
comer of that country. 

Rinderpest, with special reference to Its control by a new method of 
prophylactic treatment, TT. H. Boynton (Philippine Jonr. 8cL, 36 (1928), 
No. 1. pp. 1-35. pU. 3). — author reports that from the large number of 
animals that have been protected it is evident that a potent vaccine against 
r*nderpe&t can be made from certain body <trgana i>f animals snffei*lng from 
Ibis disease. 

“The lymphatic tissues are of piimarj importance as components of this 
vaccine. Althoxigh the liver, heart, kidneys, an<'’ blocKl contain an abundance 
(»f virus, they are not suitable, eiiher separaloly or cnllcc*tively. ior th<' iiroduc- 
tion of vaccine; but, when tLe^e aie added io the lymphatic tissues, 

a potent vaccine can bo prtiduced from the entire mass. The vb*na of rindeipesfc 
is thermolab le, and a temperaniro of o^er 44® 0. is uolrimenial to the vaeeine 
if such temperature is held for any length of time. 

“Animals immunized by the vaccine treatment <l<< n< t undergt> any noticeubh' 
systemic reaction. They can be worked every day :ind cohabit with suscep- 
tible animals without detriment to themselves or to the animals with which 
they come in contact 

** In the neighborhood of 6,060 cc, of vaccine can be obtained from one virus 
animal. This amount is sufficient to protect 1,090 oi* more animals, depending 
on the titration of the vaccine- Thus, by the ^acLinc treatmeni, we have de- 
veloiMed a safe and inexpensive method of protecting animals against rinder- 
pest. In using the vaccine in rinderpest-infected areas, it essential to combine 
the vaccine treatment with quarantine measures. When vaccine is applied 
to animals in rinderpost-fi^ area.s, there is no need of the ciiforcenient of 
quarantine. It is advisable to have all animals re vaccinated every two years. 
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By tile use of tbe vaccine, rinderpe^ lias been eradicated from certain localities 
In tbe Philippine Islands where the disease Lad resisted all other measures of 
control.’* 

Skin tests with human, bovine, and avian tuberculin ftrans. title], C 
Sorbenti^nO (Pediatr a [Ya/jZei], 35 jp. 1^29; ah^. in Jour. Amer. Med. 

Assoc., 90 (J928)f Xo. 7, p, 577). — In tuberculin tests of ISo children with clinical 
signs of tuberculosis 60 per cent reacted to the human type. 49.2 per cent to 
the bovine tyj^e, and 3.8 per cent to the avian t>p('. Of 215 children in which 
there were no clinical sis^ns of tuberculosis. 21 p’^r cent reacted to the human 
type, 33.2 irer cent to the bovine, and 8 per cent to the avian. Of 156 children 
found positive to the human +ype 75.6 per cent were equally positive to the 
bovine type, while oi 215 children found negative to the human typo 18.0 
per cent proved positive to the bovine type. 

It is pointed out that- in testing with the several types of tul^ei'ciilin the 
specific reaction to the tuberculin belonging to the strain that cau^u'd the in- 
fection and the ceneral group reaction 1o the other tuberculins must be 
distinguished, the former appearing earlier and being more Intense. 

The bacteriology of contagious abortion oi* cattle and of unclulaiit fever 
in man, G. R. Ross (ffo. African Jour fid., 2} (1927), pp. 282-28H). — Tbe author 
discusses tbe bacteriological relationship between Urucella meViiensis and 
B. a^bortus, the isolation of B. abortus from human sources, and undulant fover 
in Southern Rhodesia: reports upon the bacteriological and serological inves- 
tigation of cases; and presents a discussion on contrasting opklemiology of 
B. melitensis and B. abortus infections. 

A survey of the developments of research into bovine contagious abor- 
tion during the period 1805—1928, HI, IV, A. W. Holtum (Vet. Jour., 84 
(19B8), Kos. 637, pp. 842-330; 633, pp. These ai’e in continuation of 

the parts previously noted (E. S. R., 59, p. 674). 

Further studies in the etiology of milk fever, H. Dstebre and R. Grtcig 
{Vet. Rec., 8 (1928), Ko. 86, pp. 721-726, figs. 4). — ^Thc authors find that the 
blood calcium values for normal cows do not appear to prosent any difference 
from those of cows in advanced stages. ** The onset of milk secretion appears 
to be accompanied by a transient but appreciable fall in the blood calcium, 
which returns to normal after the crisis of initiation of lactation has passed. 

Milk fever is usually associated with an increase in blood glueo«!e (hyper- 
glycemia), but this does not seem to be of any special significance. In milk 
fever there is, invariably, a pronounced fall in the blood calcium (hypogly- 
cemia). The degree of severity of the symptoms Is in inverse ratio to the 
calcium level in the blood. Inflation of the mammae of normal lactating ewes 
causes a rise in the blood calcium ( about 10 per cent) . Inflation of the mammae 
of the cow in eases of milk fever results in a pronounced rise in the blood 
calcium. The rise is at first rapid, and the case usually shows definite signs of 
recovery when a level of about 6 mg. of calcium percentage has been reached. 
Two determinations suggest that the peak of the rise is not reached until Ihe 
fourth or fifth day after inflation (when a hypercalcemia obtains), after 
which the calcium returns to normal. Evidence is produced which warrants 
the adoption of calcium therapy in the prevention and cure of milk fever.” 

Parasites injurious to sheep. If. Stevenson (Ontario Dept. Agr. But. $87 
(1928), pp. 29, figs. 23). — This is a compilation of practical information on the 
important parasites of sheep. 

A quantitative study of the influence of oxygen and temperature on the 
embryonic development of the eggs of the pig ascarid (Ascaris suum 
Goeze) , H. W, Bbown (Jour. Parasltoh, 14 (1928), No. 3, pp. 14I-I6O, figs. 8), — 
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The author reports upon a study of the embryonic development of the eggs of 
A. Buum incubated in 1-1,000 formalin-tapwater medium. Development was 
found to be very regular at both 21 and 80“ 0. in media salurated Avilh atmos- 
pheric oxygen, approximately 0.4 and 6.2 cc. of oxygen per liter, respectively. 

“Development is 2.5 times as rapid at 30“ as at 21“ . Each stage oC develop- 
ment is hastened equally by this 9“ raise in temperature. Oxygen consump- 
tion by the developing eggs is very regular; no one stage consumes more than 
any other stage. Oxygen consumption by eggs developing at 21® is slower than 
that of eggs developing at 30®, due to the slower development of the eggs at the 
lower temperature. The amount of oxygen consumed by eggs to develop to 
any given stage at these two temperatures is identical. Completely embry- 
onated eggs consume oxygen more slowly than developing eggs, and the con- 
sumption of oxygen by embryonated eggs at 30“ is nearly twice as rapid as 
that of eggs at 21®. A single Ascaris egg consumes about 00000025 cc. of 
oxygen during its development Eggs in the morula, tadpole, and embryonated 
stages can completely exhaust oxygen from their culture medium. 

“Embryonic development proceeds normally in media depiived of as much 
as one-half of the oxygen found in water saturated with atmospheric oxygen 
at SO®. In media with approximately 1.3 to 1.8 cc. of oxygen per liter at 23®. 
development is retarded about 30, per cent. At this same temperature the 
embryonic development is retarded 50 per cent in media with about 1.1 cc. of 
oxygen per liter. At 30“ media with 1.8 to 3.0 cc. oxygen per liter permit 
dev^opment at a normal rate, while in media with 1.3 cc. and 0 9 cc. oxygon 
per liter development Is slowed down approximately 30 and 50 per cent, respec- 
tively. Oxygen pressures do not hasten embryonic development, and when 
sufficiently great (606 mm.) prove lethal to the developing embryo in the very 
early stages of development.” 

Notes on the eggs and larvae of the thorny-headed worm of hogs, H. W. 
Maitter (Amer. Micros, 8oc, Trans., 47 (1928), No. 3, pp. 34S-347, pi, 1), — The 
author here reports upon observations made of Macracanthorhynchvs Jtlrudina- 
ceus (Pall.) on material collected in Louisiana, where it is a very important 
parasite. The author finds that chemicals are not needed to induce hatching 
when the eggs are obtained from the body of a mature worm, since many of 
these contain fully developed infective larvae. By allowing a culture of tbo^fe 
eggs in water to dry completely, and then rewetting with water, numbers of the 
eggs will hatch immediately. It was found that no hatching takes place even 
after long periods of time if the eggs are allowed to remain in the water with- 
out drying. 

An occurrence of equine abortion on the island of Hokkaido in the 
north of Japan [trans. title], K, Kasai. 0. Kohaxawa, K. Ogxjuv, and S. Ixo 
(Jour. Cent. Vet, Assoc. Japan, 39 (1927), No. 7, pp. 619-668; alis. in Vet Jour,, 
84 (1928), No. 633, pp, 143-145; Tm. Vet. Bui, 16 (1928), No, 2, pp. 58, 39).— A 
report is given of a study, with bacteriological examinations, made on the island 
of Hokkaido where the disease has prevailed since 1921. 

The pathology of bacillary white diarrhea in cliicks, L. P. Dott.e and F. P. 
Mathews (Indiana 8ta. Bui. 3Z3 ( t928), pp. 16, ftps. 7).— A study of this disease 
extending over several years, during which time gross examination of hundreds 
of chicks has been supplemented by bacterial examinations, has led the authors 
to conclude that the disease has a remarkably definite pathology and can usu- 
ally be diagnosed solely by the gross lesions. The only cases in which lesions 
of white diarrhea have been found in the absence of demonstrable Baotcriim 
puttorum infection have been Instances in which some other paratyphoid organ- 
ism, sudh as B. galUnarum, was the infecting agent 
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Tlie lesions of the disease iu chicks occur In the liver, lungs* heart, ceca, and 
gizzard. The intesliiio apparently does not show characteristic lesions. The 
liver ill chicks a lew days old is enlarged, congested,* and contains hemorrhages 
and yellowisli ioci. In older chicks It contains gray foci. Any type of pneu** 
nioiiia in chicks strongly suggests wliite diarrhea. Gray or yellowish nodules in 
the lungs can be considered pathognomonic of the disease. Gray nodules in the 
heart wall aiid in the gizzard are very reliable lesions of white diarrhea. 

The microscopic changes which characterize white diarrhea are focal degen- 
eration and necrosis In the liver, followed by accumulations of endothelial leu- 
cocytes; and. infiltration, mainly focal, of the lungs by mononuclear leucocytes 
which Irequently undergo necrosis, giving rise to areas of caseation necrosis. 
The heart and gizzard lesions are made up mainly of mononuclear leucocytes. 
The exposure of chicks to dust containing B. pullorum caused typical lung le- 
mons of bacillary white diarrhea. The microscopic structure of these lung 
lesions was found to bo distinctly diiferent from that of the lesions of pulmo- 
nary aspergillosis in chicks. 

Incidence of cloudy reactions in agglutination tests for Salmonella 
pullorum infection* G. S. and S. J. Schiliinq {Jour, Infect, Diseases, 43 
[1928), yo, 2, pp. n2-180, fig, 1 ).•— The first part of this contribution from the 
Arkansas Experiment Station consists of a brief review of earlier observa- 
tions and work with the cloudy reactions met with in making the agglutination 
test for 8, pullorum infection of the fowl. 

The data obtained are considered to show clearly that the cloudy reaction 
tends to appear earlier than the agglutination reaction, and that since the 
cloudy reaction tends to persist a selection of the time of reading does not 
offer a means of a\oidiug the interference of this nonspecific precipitation. 
The studies led to the conclusion that the condition of the serum is no reliable 
criterion by which to predict whether or not a given serum will produce a 
cloudy reaction. When hemolysis is present in addition to \arying amounts 
of precipitates in the blood serums, the frequency of nonspecific reactions is in- 
creased. The time of appearance of precipitates in the blood serum of fowls is 
highly variable, and no correlation was found as between the presence of i)re- 
cipitates in the serum and the appearance of a cloudy reaction. 

It nas found that sex is not a controlling influence in determining the 
incidence (f the cloudy reaction, since the blood serums from 6.1 per cent 
of 243 nuilo birtls available ga\e doudy reactions and 23.2 per cent of the 
blood scrums from 2,381 female birds. These records were gathered from 
tests that were made prior to the breeding season. However, in one group 
20 per cent of 50 males and only 15 per cent of the 328 females gave cloudy 
reactions. 

It is concluded that the incidence of cloudy reaction is quite variable as be- 
tween blood samples of different flocks, rarely occurring or being absent in 
some instances and occurring in as high as 75.5 per cent of others. It was 
lound that the breed of birds does not clearly influence the incidence of the 
cloudy reaction, although on the whole, light breeds in the work reported 
yielded higher percentages of cloudy reactions. The percentage of cloudy re- 
actions among the bloods of pullets appeared to approximate that obsen^ed 
in the bloods of hens so closely that the age of the bird can not be regarded 
as a controlling factor. 

The effect of chemicals in the control of poultry diseases.— H, An attempt 
to control fowl typhoid and bacillary white diarrhea with certain hypo- 
chlorite solutions, G. A. Oeutckshawk and H. G. IVIay (Povttrg 8ci., 7 {1928), 
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\n. }. 2 >p. 156-lb2), — Tills Is a second repori oi iu^ esligations coLidncted at llie 
EUicde Island Exi)erjmeni SLUtion (E. S. E., 60, p. 574). 

“A study of three commercial Lypoclilorile preparations and of ordinary 
bleaching po\u»er failed to sho.v any effeotneness of these materials in reducing 
moitahty of chicks artlliciallj infected by iiaJmonella pnllorutn and 8. gallina- 
I urn. These substances show no apparent germicidal action in the alimentary 
tract. They do, howeNer, act as efficient disinfectants of the drinking water, and 
apparently will pre\ ent tne spread of the intestinal diseases by this route. The 
incubation peiiod seems to be the same for both fowl typhoid and bacillary \\hLte 
diarrhea. This appears to be from 4 to 7 days after infection. 8, pullorwm 
and 8. gallinanim are destroyed -u the same time period by equal concentra- 
tions of hypL chlorite solation. The liypochlorites are xccommended as a means 
of prerenting the spread of fowl typhoid anl bacillary white diarrhea through 
the drinking water."’ 

Ontaneous immunity iu relation to contagious epithelioma, N. J. Ptlh 
(Zlasdachuscits 8ia. Tech, Bui. Ik (J928), pp. 201-216) • — This is a report of 
Investigations conducted in continuation of those previously noted (B. S. E., 
50, p. 381), in which it was shown that the powdered pox virus and other 
vaccines produced a slight degree of immunity but not suffieleut to protect 
rery fully against the disease under all conditions. 

The auUior first reports upon serological studies on normal and immune 
birds which demonstrate that a siiecific antibudi concentration in the blood 
Scrum of immune fowls is not the sole protective force against contagious 
epithelioma. This is followed by Immunity experiments which demonstrate 
that a cutaneous immunity is the chief protective force against the disease. 
This was shown by the development of lesions containing pox virus at the point 
of inoculation and on the comb and eselids after the subcutaneous administra- 
tion of the triple straigth vaccine, which was followed by a complete Immunity. 

The experiments conducted with local or cuuineous vaccines included work 
on their standardization. “Various vaccines wore applied to scarified comb 
areas and injected into the barbs o£ the comb ; also to scarified areas of denuded 
feather follicles and InLerfollicular skin surface on the leg just above the 
libio-femoral joint. Unfavorable reactions followed. The vaccines were then 
applied to the denuded feather follicles, without previous scarification or cleans- 
ing, by rubbing them dlreclb into the follicles with a cotton swab attached 
to a wooden applicator or a pared down cameTs hair brush. A cutaneous 
vaccine containing liOO mg. of virus suspended to 50 cc. of a 40 per cent 
glycerol-physiological saline solution (ii parts gl.\cerol and 3 parts saline) 
always caused a swelling of the feather follicles followed iiy the development 
of scabs over the orifices of the follicles. This vaccine always produced a 
complete immunity of a cutaneous natuie after the development of the local 
pox eruption. Additional experiments sliowed that this cutEineons vaccine al- 
ways produced the local pox eruption, which was essential to the development ot 
a complete immunity, Imt Its administration was followed by a decrease iu egg 
production. It was also deiermlned that complement-fixing antibodies were 
not produced during the development of cutaneous immunity against contagious 
epithelioma. 

*^A tentative standard for the cutaneous vaccine was adopted. The virus 
to be used ^ould have an Incubation period of from 4 to 7 days and, thei*e- 
fore, must be less than 1 year old. The vaccine should contain 200 mg, of 
such a virus suspended in 50 cc. of a 40 per cent glycorol-physiologlcal saline 
solution. The product should not be attenuated by heat. It should be UJ'ed 
within SS$ days after its manufacture, preferably within 10 to 15 days, because 
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it does not tUviayb produce a complete immunity ^'l^en older. If continuous 
ic(?-]>ox fatorage is i ot av^'ilible, ilTt per cimt phenol should be added as a 
preservative.*’ 

A&EicTiiTUK&ii maimmisQ 

The ascendency of applied science in the industry of agriculture, 0. B. 
ZiMMEBMAN {Agr, Vngin., 9 (1928), No. 7, gp. 201-205, figs, 5).— This is the 
aildress of the president of the American Society of Aaricultural Engineers 
at the annual meeting of the society at Washington, D. G.. June, 1928 (B. S. R., 
o9, p. 402). 

Some relations beti^j^een evaporation, precipitation, and run-off, W. J. 
IlTOPHBEYs (V. S. Jio. Weather Bev., 56 (1928), No. 5, gp. 177, 178 ). — ^The 
author deduces mathematical expressions of the relations between evaporation, 
precipitation, and run-off for (1) the world as a whole, (2) all land areas 
jointly, and (3) a restricted area, such as a given watershed. 

Precipitation, evaporation, and run-off, W. J. Humphreys (U. 8. Mo. 
Weather Rev., 56 (1928), No. 5, p. 178). — A brief critical mathematical analysis 
is given. 

The source of the water vapor of the atmosphere: A criticism, A. J. 
Henby (U. 8. 2Io. Wea her Rev., 56 (1928), No. 5, pp. 176, J77). — ^This is a 
criticism of the findings of others, it being concluded from computations that 
the total amount ot water drawn from the deep earth supply is negligible when 
compared with the total rainfall of the globe. ‘‘ At best the water so used is 
lumped with total evaporation and sers^es to make that quantity slightly 
larger than it should be.” 

EconOiiiic fuels for iutoriial-combusiiou motors [trans. title], M. Oobdieb 
(Tvnisie Agr., n. ser., (1926), No. 7, pp. 105-120 ). — ^A general review and 
discussion of suitable substitutes for gasoline for use in internal-combustion 
engines on farms is presenred. It has been found that using poor fuel in an 
ordinary gasoline engine results in a loss of about 30 per cent of power. Ef- 
forts were made to purify poor fuel by reducing the speed of the gas as it 
enters the engine. 

Power and labor studies in Pennsylvania, H. B. Josephson (Agr, Engin., 9 
(1928), No. 7, pp. 219-213, figs. (>).*— This is a progi*ess report of studies at the 
Pennsylvania Experiment Siation, the purpose of which is to reduce the 
power and labor requii'ements of the operations involved in corn, oats, wheat, 
hay, and potato ijroduction and in tillage to a profitable minimum by engineer- 
ing procedure. A detailed analybis of the power and labor requirements of 
each operation is presented. 

It was found that when a general-purpose tractor was substituted for com- 
mon Pennsylvania practice in field operations, a largt^ saving in labor was 
effected in most operations. The total cost was also reduced in many majoj 
operations but increased in some minor ones because of low load factor and 
sometimes because of high nmchinei’y cost, both of which were results of small 
crop acreage, 

Electric service for light, heat, and power, T. E. Hubwton and M. Rap]? 
(IntUaua 8ta. Circ. 157 (1928), pp. 2^+-}, figs. 37 ). — ^Practical information on the 
use of electricity for farm and household uses is presented. 

Electric motor drives elevator and grinder, 0. E. Robey (Michigan 8ta. 
Quart. Bui., 11 (1928), No. J, pp. 32, 8S, fig. i).— Data on the use of an electric 
motor for the operation of an elevator and grinder are briefly^ presented, to- 
gether with a diagrammatic illustration of the bins and machinery. 
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Research in farm machinery, 1927, K. W. Texiliingeb {Agr. Engin., 9 
(1928), No. 8, pp. 2S4-25e, fig. i).— This contribution from the U. S. D. A. Office 
of Experiment Stations has been noted editorially (B. S. R., 59, p. 403). 

Effect of drawbar pull upon the effective weight on front and rear 
wheels of farm tractors, E. G. McKibben (Agr. Engin., 9 (1928), No. 8, pp. 
243 - 24 S, figs. 7).— The results of laboratory experiments and an analytical study 
conducted at the California Experiment Station are briefly presented and 
summarized in a highly technical manner. No conclusions are drawn. 

Substitutes for breahpins — drawbar springs, B, G. MoKibben (Agr, Engin., 

9 (1928), No. 6, pp. 167-1'tO, figs. 6).— Studies conducted at the California B^eri- 
ment Station are reported which showed that a properly selected drawbar spring 
can give satisfactory and constant protection at low and medium tractor speeds 
if the implement will stand a drawbar puU of from 1.6 to 2 times the maximum 
tractive ability of the tractor. At higher tractor speeds it is probably not prac- 
tical to replace the breakpin by use of a drawbar spring. Even the best of 
drawbar springs can afford little protection for a light Implement which is 
pulled by a heavy tractor, for which it is not designed. 

If the hitch is comparatively rigid an enormous drawbar pull may result from 
the sudden stopping of an implement by a relatively solid obstruction. For a 
given tractor and spring, the maximum increase in the drawbar pull and the 
corresponding deformation of the spring due to the sudden stopping of the trac- 
tor will vary as the speed of the tractor. For a given speed of tractor the max- 
imum increase in the drawbar pull due to the sudden stopping of the tractor 
win vary as the square root of the load-deformation ratio of the spring, and the 
corresponding deformation of the spring will vary inversely as the square root 
of the load-deformation ratio of the spring. 

For a given allowable increase in drawbar pull due to a sudden stopping of 
the tractor the load-deformation ratio of the required spring will vary inversely 
as the square of the speed, and the corresponding deformation of the spring will 
vary as the square of the speed. For a given allowable deformation of spring 
the load-deformation ratio of the required spring and the corresponding maxi- 
mum increase in the drawbar pull due to the sudden stopping of the tractor 
will vary as the square of the speed of the tractor. 

For a given spring and speed of tractor the maxinxum increase in the draw- 
bar pull due to the sudden stopping of the tractor and the corresponding defor- 
mation of the spring will vary as the square root of the weight of tlie tractor. 
For a given spring and a given allowable deformation or increase in drawbar 
pull due to the sudden stopping of the tractor, the allowable speed will vary 
inversely as the square root of the weight of the tractor. 

For a given speed and a given allowable increase in the drawbar pull due to 
the sudden stopping of the tractor, the load-defoimation ratio of the required 
spring will vary lnvei*sely as the weight of the tractor, and the corresponding 
deformation of the spring will vary as the weight of the tractor. For a given 
speed and a given allowable deformation, the load-deformation ratio of the 
weakest allowable spring and the corresponding maximum increase in drawbar 
pull will vary as the weight of the tractor. 

For a given allowable deformation and given allowable increase in pull due 
to the sudden stopping of a tractor the greatest allowable speed varies Inversely 
as the square root of the weight of the tractor. 

Substltixtes for hreakpins— spring overload release hitches, B. G. MoEib- 
BEET (Apr, Engin., 9 (1928), No, 7, pp. 21&-217, fgo. 7). — Studies conducted at the 
Oalifonia Biperimeut Station are reported from which the condusion is drawn 
that a properly designed spring overload release hitch may combine most of 
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the advantages of both the breakpln and the simple shock-absorbing drawbar 
spring, without the more serious disadvantages of either. This was borne out 
by an experimental study ol three hitches obtained from three representative 
implement manufacturers. 

Tractor plowing in stony ground, H. B. Josephson (Agr, Engin,, 9 (1928), 
Ufo, 8, i>p. 285, 236, figs, 3), — Studies conducted at the Pennsylvania Experiment 
Station are briefly reported, indicating that under existing conditions in the 
State, tractor plowing is often difficult and in some cases not profitable due 
to rocks. 

The cost of plowing with a two-plow tractor outfit ranged from $2.33 per acre 
on fields containing only a few rocks to $3.47 per acre on moderately stonj^ 
fields and $4.07 per aci*c on very stony fields. The cost of plowing ^\ith horses 
was $3.91 per acre on moderately stony fields and varied but little under dif- 
ferent conditions. The spring release hitch was found to result in consider- 
able saving in time and energy under these conditions, and is so far the only 
remedy devised to meet the conditions in stony ground. Since the cost ot 
plowing in stony ground was found to be distributed to the tractor 67 per 
cent, labor 25 per cent, and plow 18 per cent, the improvement of the plow is 
considered to offer possibilities. In this connection the requirements of a plow 
for stony ground were determined and Eure enumerated. 

Combine harvesting in North Dakota, R. C. Mh^ler and A. H. Bentok 
(North Dakota 8ta. BuL 220 (1928), pp. 26, figs. 11). — ^This is a progress report 
of studies conducted cooperatively by the departments of agricultural en- 
gineering and agricultural economics of tiie station. It contains data from a 
survey of the use of the combine in which a large amount of information was 
obtained. _ 

Moisture tests of grain harvested by the combine showed that the moisture 
increased before sundown. The average rate of combine travel was found 
to be about 2.5 miles per hour. It required about one drawbar horse power 
of tractor power per foot width of combine header. The test results indicated 
that any good separator or combine when properly adjusted will thresh all 
the grain from dry wheat heads. The results did not show any appieciable 
shattering in fields harvested with the combine. Winter rye was foimd to 
shatter more readily than wheat. Uneven ripening of the grain tended to 
lengthen tae time between binder haiwesting and combine harvesting. 

Weeds which were lipe and dry caused little trouble in ihe operation oi 
a combine, unless they were present m such quantity as to overload the sep- 
arator. When the grain contained green w’eeds the pow er requirementb of the 
combine >\erc increased. Such weeds tended to clog the elevators and screens 
and thus interfered with the thi*eshing and separating operations. A more 
serious drawback was the moisture added to the otherwise dry grain, either 
by green weed seeds or particles of green weeds, or by juices mashed from 
green weeds as they passed through the combine. Russian tliistle and pigeon 
grass caused the most difficulty observed. 

Data are also presented on the storage of combine grain, the conditioning 
of wet grain, the marketing of combine grain, expenses of combine operation, 
and combine attachments. 

Soybean harvesting methods in Virginia, D. G. Hettshu (Agr. Engin., 9 
(1928), No. 7, gp. 209-214, figs. 9). — Studies conducted at the Virginia Experi- 
ment station are reported indicating that the present soy bean harvesting 
methods are very wasteful of the seed and that special soy bean harvesters 
are needed under certain conditions. 

20865—28 6 
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The combine was found to be a very successful soy bean harvester, although 
when equipped with rl^icl cutter bar and one-man control it is not suitable 
for average Virginia conditions. The power lake-oif type drive for 
combines is not lecommendod for Virginia conditions. A oyl iider speed 
of from 2,300 to 2,300 ft. per minute is recommendod for tho Virginia soy 
bean, and an increase in the separator speed of from 8 to 10 per cent is con- 
sidered desirable. 

It is concluded that Improvements to better the operatit-ii and lengthen the 
serviceable life of the combint‘ are needed on all machines. 

Unit system for farm buildings, G. 8. IIenbeeson {Ayr, Research Inst,, 
Pusa, Bui. IVj. {1928), py. 3, pis. 3, figs. 3).— -Unit system farm buildings as 
developed in India for exiierimenl stations and farms are described and dia- 
grammatically illustrated. Thc‘ use of rolled sttel beam columns and of steel 
members has been found successful and ijracllcal. 

General specifications for one unit of a iiormble shed are presented. 

Air-cooled apple storages, 0. E. Bakjch (hidlaMi 8tii, CJtrc. 15lf {1928), pp, 
24, figs. 20). — ^The results of studios on the air cooling of apple storages are 
summarized and discussed in a practical manner. AirH*ooled storages may take 
the form of a cellar or they may be constructed entirely above the ground. In 
eitlier case they should be well insulated to kooi) the fruit cool during early 
fall and to protect against freezing during severe winter weather. 

Cooling Is accomplished by moving large quantitie& of air through the storage, 
taking the cool air in at the lowest part of the building and removing ihe 
warm air from the upper part. The air intake openings must large and 
numerous, and the outlet flues should also be of lai ge size. A slatted false floor 
generally is used to permit the circulaLion of air beneath the fruit. With a 
dirt floor, sufficient relative humidity is usually maintained to prevent the fruit 
from shriveling. With a concrete floor it frequently becomes necessary to add 
moisture to maintain a satisfactory humidity. 

Medium-sized fruit has been found to stand up better in storage than large, 
overgrown fruit, and ventilated bushel crates make the most desirable storage 
containers. 

Bight air-cooled storages of dlfCerenl types and from difCerent sections of 
Indiana are illustrated and described. 

BTOAl ECONOMICS AND SOCIOLO&T 

Beport of the Royal Commission on Agriculture in India, Linlithgow 
BT AL. {London: Roy. Comn. Agr. India. 1928. pp. pis. 

21). — ^Following the abridgeil report fp. 100), this volume oontaius the full 
report (pp. 765) presented to Parliameiit in June, 1928, by the Royal Commis- 
sion appointed in 1926 to investigate, report on, and make lecommendations as 
to the methods noM' taken promote agricultural research, experiment, 
demonstration, and education; for the compilation of agricultural statistics; 
and for the introduction of new or improved crops and agricultural practices ; 
the existing methods of transporting and marketing agricultural products and 
financing agricultural operations; and the main factors affecting the rural 
pro^rity and welfare of the agricultural population. 

The data gathered are considered under the following headings : Introduction, 
historical retrospect, the organization of agricultural research, agricultural 
improvement, the subdivision and fragmentation of holdings, demonstration 
and propaganda, animal husbandry, forests, diseases of livestock and their 
control, irrigation, communications and marketing, the finance of agriculture, 
cooperation, the village, education, rural industries and labor, horttculture and 
plantations, statistics, the agricultural services, misceUaneous, and condlusion. 
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Appendixes incluae the questionnaire used, list of witnesses, and a glossary. 

Type«or*farming areas In Massaclinsetts, B. L. ^Iighell and AI. Bbown 
{Massachusetts Sta. Bui (1928), pp. 258-268, figs, i5). —Included are maps, 
based on the 1925 U. S. Census of Agriculture, showing for Massachusetts the 
distribution of farms; land elevation; distribution of population; percentage 
of land in farms; percentage of farm land plowable and in pasture; value of 
land and buildings ; the 13 type-of-farming areas ; number of dairy cows, poultry, 
and bearing apple trees; acres of out-of-door vegetables and cranberry bogs; 
and amount of silage corn, hay, and feed purchased; and the distribution of 
fertilizer, tobacco, and onions in the Connecticut Valley. A table shows the 
number and size of farms and the acreage and number of livestock per farm 
and per 100 acres of plowable land in the 13 type-of-farming areas. 

[Factors affecting farm income], E. B. Hill (Michigan Sta. Quart. Bui., 11 
(1928), Xo. 1, pp. 27-29 ). — ^The effect of size of business on returns is discussed, 
using the data obtaine^l in a farm organization study made in the spring of 
1928 in Eaton County, an area in a general farming legion in which the pro- 
duction of market milk and cash crops predominates. The survey included 13 
farms of from 37 to 60 acres, 32 of 61 to 100, 35 of 101 to 140, 16 of 141 to IbU, 
7 of 181 to 220, and 10 farms of over 220 acres. 

The average operator’s labor Income (farm Income, less 5 per cent on invest- 
ment) for the different groups was $491, $538, $585, $742, $728, and $856, 
respectively, averaging $615. The average return on investment, after deduct- 
ing $720 for operator’s labor, for the different groups was 1.3, 2.7, 3.8, 6.1, 4.5, 
and 5.6 per cent, respectively, averaging 4 per cent. 

Daii‘y and other livestock production costs in Medina County, Ohio, F. L. 
Mobison (0/ifo Sta. Bid. Ii2k (1928), pp. 58, figs. 4 ). — This bulletin presents an 
analysis of Ihestock production costs, obtained by the complete cost-ioute 
method, of 23 farms in Medina Coimty during the years 1920 to 1924, inclusive. 
The farms averaged 135 aa*es, of which 80 acres were in crops and 37-4 acres 
in permanent pasture. Of the average annual gross income of the 23 farms, 
05.7 per cent was from livestock, 45.3 being from dairy products and 10.5 from 
poultry and eggs; 20 per cent from crop sales; and 8.3 per cent from other 
receipts. 

Tables are given and discussed showing the averages by years for all farms 
and by farms for the period of the cost by items of keeping a cow, a bull, 100 
chickens, and a sheep, and of producing 100 lbs. of 8.5 per cent milk, a dozen 
eggs, a pound of w^ool, and 100 Ihs. of pork. Other tables show the relation of 
feed consumption, season of freshening, and annual production per cow, uni- 
formity of milk production, and other factors affecting costs and profits in 
producing milk ; the season of egg production and production per hen to costs 
and profits of producing eggs ; and other factors affecting costs and profits from 
the different enterprises. 

The average net cost of keeping a cow was found to be $192B7 per year, 
feed and pasture constituting 51.8 per cent and labor 20.8 per cent. The cost 
of producing milk ranged from $2.13 to $3.89 per 100 lbs., averaging $2.60. 
The average selling price was $2.67 per 100 lbs. The cost of herds averaging 
less than 6,000 lbs. of milk per cow per year was $3.08 per 100 lbs., as com- 
imred with $2.29 for herds averaging 0,000 lbs. Owners of the low producing 
herds received less than 11 cts. per hour for labor, as compared with 51 eta. 
per hour for owners of high producing herds. Herds freshening principally 
in the fall averaged 1,382 lbs, of milk per year per cow more than herds 
freshening mostly In the spring, and the production was at a lower cost per 
100 Ihs. 
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The net annual returns from poultry varied from a loss of $70 to a profit 
of $115 per 100 fowls. Feed and labor formed 5r.8 and 24.2 per cent, respec- 
ttvely, of the average cost of the poultry enterprise. The cost of producing 
eggs varied from 19.7 to 53.2 cts. per dozen, averaging 34.6 ets., and the aver- 
age selling price was 38.6 ets. per dozen. Farmers having 16 per cent or more 
of their egsj sales from October to January, inclusive, received 70 cts. per 
hour for their labor, as compared wilh 25 cts. per hour for farmers who sold 
less than 8 per cent of their eggs in the same months. In flocks averaging 
115 eggs per hen per year, the costs were only 50 per cent higher than in those 
averaging 48 eggs, but the returns over all costs were 7 times as great. 

Feed and labor constituted 64.2 and 12.4 per cent, respectively, of the cost 
of keeping sheep. Size of flock, lambs raised per 100 ewes, and weight of wool 
per fleece were the principal factors affecting profits from sheep. 

The cost of producing hogs varied from $10.16 to $17.72 per 100 lbs., averag- 
ing $12.69. Feed was 70.5 per cent and labor 16.9 per cent of the average total 
cost. 

Costs of producing sugar beets. — ^VIH, Montana, E. B. Beossabd et al. 
{Washington: U. 8. Tariff Comn., 1928, pt, 8, rev. ed., pp, VI-^6//, figs, 6 ). — 
is a revised edition of the bulletin previously noted (B. S. R., 67, p. 84.) 

Interrelationships of supply and price, G. F. Warken and F. A. Pearson 
{N&lo York Cornell 8ta, Buh 4G6 {1928), pp. lU, figs, 89 ), — “This bulletin Is an 
attempt to express mathematically some of the relationships of supply to 
price, relationships of price to supply, relationships of farm and retail prices, 
and the effect of supply on these relationships.'' 

Using data on production and prices reported in publications of the U. S. 
department of Agriculture, other Federal departments. State agricultural ex- 
periment stations and departments of agriculture, and foreign governments, 
in trade journals, and by individual investigators, supply-price curves were 
prepared and 221 equations derived showing the relation of production or 
supply of different agricultural products and other commoilities in different 
areas, for different periods, etc., to prices for different periods, in different 
localities and markets, etc., and a table was prepared showing the relationships 
of the prices to nonnal when production is 10, 20, 30, and 40 per c<mt belo\\ 
normal, and 10, 20, 30, 40, 50, and 60 per cent above normal. 

The findings for each of the agricultural protiucts and for industrial products 
are analj'zed and discussed tinder one to six of the following headings : Effect 
of supply on prices; effect of supply on total value; relation between farm, 
wholesale, and retail prices ; effect of size of crop or supply on farm, wholesale, 
and retail prices; effect of prices on acreage planted, prodaction, and future 
supply; relation of prices to imports and consumption; offc'ct of local Ion of 
supply on prices; cost of distribution; and effect of inflation and ilcflalion on 
price relationships. 

An appendix (pp. 115-142) contains the sources of data, a description of 
tlie methods of calculation, a brief summary of other investigations of the 
effects of production on prices, a brief analysis of the supply-price curves used 
by other writers, and the equations derived in the present study. 

The following are some of the conclusions arrived at from the study: The 
price received by the producer is the only price affecting production, that paid by 
I he consumer the only price affecting his consumption. Cfonsumption of the 
part of the supply used on the farm is affected by farm prices, which fluctuate 
violently; that of the part retailed by retail prices, which fluctuate little; that 
of the part which is sold in cans by prices of canned goods, which fluctuate still 
less; and that of the part consumed In hotels by prices on the bill of fare, 
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which are practically indifferent to snpply. Consumers’ prices are governed by 
Qupply and demand ; those paid to farmers are consumers’ prices less the cost of 
distribution. The agricultural depression is primarily due to high handling 
charges which have resulted from deflation. For agricultural products high 
supply mean? low prices, while for most industrial products a year of high 
supply is a year of high prices. Less total dollars are received by farmers for 
a large crop than for a small one, although consumers pay more dollars for 
a large crop than for a small crop. With large crops the farm price Is reduced 
more per bushel than is the retail price, but the cost per bushel of getting 
a cheap crop to the consumer is gi-eater than for a high-priced crop. Farm 
prices are frequently affected as much by the location of the supply as by 
the total supply. The increase In eating in restaurants, stabilization of retail 
prices, use of package goods, commercialization of agriculture, specialization 
of farming, urban growth, especially of large cities, and farm efficiency have 
Tended to cause farm prices to fluctuate violently, and such fluctuation was 
becoming an important national problem even before the war. Deflation after 
the war made freight and other distributing charges high relative to retafl 
prices and caused violent fluctuations in farm prices. Farmers respond to 
prices as vigorously as does industry, but they are dealing with biological 
facts. Retail prices of food In the United States do not indicate an over- 
supply or an underdemand. 

Uleventb annual report of the Federal Farm Loan Board for the cal« 
endar year 192S7, A. W. Meixon et ai^ (U. S. House Eepresent,, 70, Cong,, 1. 
Bessi., Doc, S24 (1928), pp, in-{-122), — This report to Congress covers the oiiera- 
tions of the Federal land banks, joint stock land hanks, Federal intermediate 
credit banks, and national farm loan associations for the year ended December 
81, 1927. Numerous tables and statistical reports are included. 

The collection of general-property taxes on farm property in the United 
States, with emphasis on New York, M. S. Kendeick (Keio York Cornell Sta. 
Buh 469 (1927), pp, 51, figs, 5), — ^Tbe results are reported of a study to deteis 
mine how the costs of collecting taxes vary among States using different 
administrative units of collection, different collecting officials, and different 
methods of payment. The study is based on reports of tax commissioners, 
replies to letters to State tax boards, and questionnaires mailed to tax-col- 
lecting officials. 

The costs of collecting in New York, Connecticut, Pennsylvania, Massa- 
chusetts, and Michigan, Slates where the township or municipal district is 
the unit of collection and collections are usually made on a fee basis, were 
found to be the following percentages of the total collections: New York 
from 0.0 to 2.3 per cent, averaging 1.35 per cent, for the State for State, 
county, and town taxes, and from 0 to 2.8 per cent, averaging 1.12 per cent, 
for the State for school taxes ; Connecticut from 0.21 to 1.1 per cent in different 
counties, being 0.33 per cent for the State; and Pennsylvania from 0.2 to 6.9 
per cent in 29 different counties, being 2.99 per cent for the group. In Massa- 
chusetts the cost was estimated at 2 per cent, the collectors being paid on a 
salary basis. In Michigan the fees ranged from 1 to 4 per cent. 

The cost of malntainiii® county treasurers’ offices In 18 States where the 
treasurer collects taxes varied from 0,3 to 3.5 per cent, averaging 0.7 per cent 
of the taxes collected. Data from three States with county collectors on a 
salary basis showed a cost of from 0.4 to 0.9 per cent, averaging 0.5 per cent, 
and that from three States with county coUectors on a fee Imsis showed a 
cost of from 1,5 to 2.T per cent, averaging 1.94 per cent 
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Comparisons are made of the cost of county treasurer collections in other 
States with that of town and school district collections in New York, and the 
probable gains if the county treasurer system were introduced in New York 
are discussed. 

Suggestion is made that a county tax collection law should provide that 
the county treasurer collec t all general property taxes and assessments levied 
in the county, that the county troasurei be required to give notice of taxes 
by mail, that taxes when collected shall be deposited on interest in banks 
fulfilling certain requirements, that all funds — county, school district, and 
town — ^be paid out by warrants on the county treasurer, that the county* 
treasurer be put on a salary basis, and that he be provided with ad(‘quate 
equipment 

Tax dielinqiiency in northern 'Wisconsin, B. H. Hibb vkd, J. Sweneh vrt, W. A. 
Hartman, find B. W. Alltn (WUcon^in Sta, Biih 399 (1928), pp. 29, p(j8. 6 ). — 
study was made of the tax delinquencies by years from 1021 to 1927, inclusive, 
in 17 counties in northeru Wisconsin. Of the 11,368,030 acres in the area, 11.0 
per cent was in saw timber; 22.9 per cent in farm land, 6 per cent being in 
crops and 16.9 per cent in pasture, timber, eut-over, idle, etc ; and 65 2 per 
cent mainly cut-over land. 

The taxes per acre and the relative assessments on different classes of land 
were found to have increased and changed materially since 1890, having been 
in 1890, 1918, 1920, and 1026, 11, 97, 208, and 164 cts. per acre, respectively, on 
virgin hardwood and hemloik limber land; 17, 62. 121, and 121 cts. per acre 
on farm land; 12, 26, 49, and 43 cts. per acre on second growtli land; and 
12, 22, 36, and 34 cts. per acre on barren cut-over land. 

The area represented by tux certificates bid in by the counties or sold to 
private parties increased from 1,082,232 acres in 1921 to 2,693,163 acres, or 
nearly 23 per cent of the land in the counties, in 3927. The percentage of hind 
sold to counties increased from 40.2 in 1921 to 81.6 in 1927. The area repre- 
sented by outstanding certificates held by the counties increased from 45,371 
acres in 1921 to 1,921,105 acres iii 1927, find the total area in 1927 with one 
or more outstanding certificates for the last seven years was 3,043,133 acr(*s. 

While the fundamintal cause of the increa^^e in delinquency was an appreci- 
able increase in the tax per acre in the face of decreased land values, delin- 
quency itself caused further delinquency, as shown by a study in one of the 
towns where it was found that the tax per acre on lands not delinquent rost' 
from 54 cts. In 1920 to 71 cts. in 1923 and 73 cts. in 1026, while that on lands 
delinquent rose from 32 cts. in 1920 to 60 < ts. in 1923 and declined to 38 cts. 
in 1926. 

Brief descriptions are given of the efforts to solve the problem, which in- 
cluded fact-finding studies and extension work by the agricultural college, the 
forest crop law of 1927, the State school tax equalization law, the legislation 
of 1927 permitting counties to develop and administer forests, and that per- 
mitting the Federal Government to purchase lands for national forests. 

Sources of carload receipts of food in Providence, Bhode Island, 
1921--1D25, B. B. Corbett (Mhodc Inland kSta, Buh 215 (1928), pp. 106, figs. 
^6),— Tables, maps, and charts are given and discussed showing by years Iho 
carload receipts by rail and water of different fresh fruits and vegetables, 
hay, grain and feed, meat and livestock, flour, sugar, eggs, canned goods, 
butter, poultry, milk, cereals, and other foods; the trends in the carload 
receipts of different products; origin of shipments by States; and freight 
charges on different products from different States to Providence. 

Marketing American cotton on the Continent of Bnrope, A. B ( ^ox ( U. 8. 
Dept Apr,, Tech. B'ul. 78 (1928), pp. 96, figs. 11). — ^The marketing facilities and 
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processes for cotton at Bremen and its hinteiland, and in the Netheidands, 
France, Belgium, Italy, and Spain are described and discussed. 

Marketing high piotein viheat, E. J. Bell, je. (Montana Hta. Buh 213 
(1928), pp, Iflf flffh. 81 \ — Charts are included sho^ring the average monthly pre- 
mium of No. 1 winter wheat with 13 per cent protein content at Minneapoli's for 
the 1924 to 1927 ( rops, inclusive, and the rot«s »n for the fluctuations are di*-- 
cussed. The problems of the farmer in obtaining proper premium or premiums 
for his crop ])y bclhns to local elevator^, by storage on the farm, by holding 
storage tickets on country elevators, and by direct shipments to terminals, and 
those of elevator managers in eud(‘avoiing to refleci the full premium value to 
growers are described. 

The McIntosh apple on the New York market. L. P. Jettperson (Massaolnh 
setts 8ta. Bui, 243 (1938), pp. 189-299).— This Is a brief discussion of the vol- 
umes of McIntosh apples from different sections sold at auction in New York 
City from 1924-25 to 1927-28, inclusive, and the prices received. 

Marketing California grapes, E. IV. Still^^etl and W. F. Cox (17, iS. Dept. 
Agr, Circ. 44 (1928), pp, 158 ), — This bulletin ghes a brief survey of the grape 
industry and a leview of the l(i27 &ea&on Thirty-three tables are included 
giving Information as to the production by 8 aies; aeieages of vines bearing 
and nonbeaiing and of plantings, 192d and 1927, in California; production of 
grapes hi California ; monthly shipments by States ; daily, weekly, and monthly 
carload shipments by varieUeg, points at which loaded, primary destinations, 
daily unloads in the leading marko s, gi-ado'^, prices received, etc., of California 
grapes in 1927, together ^^llh comparisons with other jeais and other States; 
and other information regarding different phases of production and marketing 
of California grapes of different varieties and classes. 

The data weie collected In 3027 in coopeiadon with the California Vine- 
yardlsts Association. 

The market for milk in Richmond, Tirginia, J. »T. Veenon and R. S. Kjnm 
{Virginia Bfa. Bui, 263 (1928), pp. 15, figs, o). — ^Th% bulletin reports the results 
of a study made in cooperation with the Bureau of Agricultura] Economics, 
U. S. B. A., of the production of milk in the terril(»ry supplying Richmond and 
the consumption in that citj . 

The increases from 1922 to 1920 in the different items investigated were: 
Population, 180,000 to 198,000 (155,000 in 1015 to 200,000 in 1927) ; number of 
milk producers, 179 to 230 (183 in 1038} ; milk purchased by distributors, 
3,480,000 to 5,001,000 gal. ; milk sold by distributoi's, 3,014,000 to 3,627,000 gal. ; 
surplus milk, 466,000 to 1,534,000 gal, ; and per capita consumption per day of 
whole milk, 0.367 to 0,404 pmt. The per capita consumption of whole miik 
in Richmond was found to be but U.404 pint per day, as compared with 0.527 
to 0.805 pint in other cities listed. 

Some conclusions are drawn as to the ijj’jssible results of a continuation of 
the present production and cou&uinptlou tendencies. 

Oops and Markets, [August, 19SSj (17. S. Dept. Agr, C'rop^ and MarJetis, 
5 (1928), Xo. 8, pp. S78-J29, flgs, 9).— Tables, grapht^, notes, repoits, and sum- 
maries are presented covering cold storage holdings ; acreage, yield, and condi- 
tion of crops; production, stock, prices, etc., of crops, fruits, vegetables, 
feedstuffs, and livestock, dairy, and poultry products; price movements of 
agricultural products ; and the price situation. 

Special articles are Included on farmers’ intentions to sow winter wheat and 
rye; the lamb crop, 1928; and the sheep and wool outlook, August, 1928, 

Grain Growers’ cooperation in u estern Canada, H. 8. Pattoist (Cambridge: 
Harvard Univ. Press, 1928, pp. XiX-4-471).— The origins, growth, experiences, 
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and interrelations of the cooperative grain-marketing institntions of western 
Canada, the functions demanded of, and assumed by, the Canadian govern- 
mental agencies in connection with grain marketing, and the relations between 
private middleman agencies, public institutions, and farmers’ cooperative 
organizations are described and discussed under the following headings: The 
struggle for free marketing, 1900-1910 (pp. 1-76) ; the farmers* cooperative 
elevator companies. 1911-1923 (pp. 77-186) ; the movement for collective mar- 
keting, 1919-1927 (pp. 187-278) ; and results and tendencies in the grain 
growers’ cooperative movement (pp. 279-410). 

Appendixes contain statistics, texts of acts, contracts and agreements, and 
a list of sources and references. 

The establishment and maintenance of peasant farms, S. Kawada (Kyoto 
Univ. Ecofi, Rev., S (1928), No. J, pp. 75-P9).— The plan for the establishment 
and maintenance of peasant farms drafted by the Japanese Government in No- 
vember, 1927, is analj^zed, and comparisons are made with previous plans and 
the plans used by Great Britain and Germany. 

[Papers and proceedings of the American Sociological Society, 1927 ] 
(Amer. Social. Soc. Pwha., 22 (1928), pp. r/J7-f353. flff. i).— This volume enti- 
tled The Relation of the Individual to the Group includes the proceedings of 
and papers read at the twenty-second annual meeting of the society, held at 
Washington, D. 0., December 27-30, 1927. The papers and abstracts of papers 
bearing directly on rural sociology were as follows : The Relation of tbo Parmer 
to Rural and Urban Groups, by D. Sanderson (pp. 100-110) ; Changing Rela- 
tions between Town and Country, by J. M. Gillette (pp. 111-119) ; The Appli- 
cation of the Statistical Method to the Study of the Wealth and Welfare of 
Farm Families, by J, A. Dickey (pp. 207-210) ; Special-Interest Groups in Rural 
Society, by J. H. Kolb (pp. 211-213) ; Application of the Case Method to the 
Study of the Wealth and Welfare of Farm Families, by G. H. Von Tungeln (pp. 
214-218) ; Principles of Expenditure of Farm Incomes, by C. 0. Zimmerman (pp. 
219-221) ; A New Force in Research, by C. J. Galpin (pp. 230, 281) ; Scope, 
Methodology, and Personnel in Rural Social Research, by J. H. Kolb (pp. 232- 
236) ; The Next Steps in Rural Sociological Researdi, by B. Mumford (pp. 236- 
240) ; The Next Steps in Research, by W. Gee (pp. 241-243) ; The Status of 
Rural Sociology in Colleges and Universities, by C. B. Hoffer (pp. 244-249) ; A 
Partial Analysis of Textbooks in Rural Sociology, by C. C. Zimmerman (pp. 260- 
265; , Report of the Committee on Extension Work in Rural Sociology, by W. H. 
Stacy (pp. 260-262) ; Extension Needs in the Field of Rural Social Organiza- 
tion, by H. C. Ramsowor (pp. 263-267) ; The Impact of Urbanism on Rural 
Areas and the New Rural Community, by E. C. Lindeman (pp. 288, 289) ; A 
Case Study in Rural Urban Conflict, by B. Y. Landis (p. 289) ; Use of Com- 
munity Score Cards in a Trade Center and Surrounding Neighborhoods, by N. T. 
Frame (pp. 289, 290) ; and The Community Aspects of Rural Libraries, by W. 
C. Nason (p. 294). Some of these papers have been referred to editorially (B. 
S. B., 58, p. SOI). 

Social organizations and agencies in North Dakota, E. A. WniiSON (North 
Dakota Sta, Bui 221 (1928), pp. 79, figs. 77).— Maps and tables are given and 
discussed lowing by counties the total and farm population ; the nationality of 
farmers; location of State hi^ways; number and location of schools and edu- 
cational institutions of different kinds and enrolhnenls therein ; number and lo- 
catlon of agricultural research and extension service institutions and organiza- 
tions; libraries; fairs; chautauguas and lyceums; newspapers; health agencies; 
(Purdies by denominations and other rdiglous agencies ; fraternal societies; war 
veteran organizatioDs; iflass, occupational, and community organizations by or- 
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ganlzatious; parks and recreation centers; and commercialized recreation and 
entertainment agencies. 

This study was made in cooperation with the U. S. D. A. Bureau of Agricul- 
tural Economics. 

POODS— HUMAN NUTEITION 

Food products; Their source, chemistry, and use, E. H. S. and £L S. 
Baxley* {Philadelphia: P. BlaoJci8ton*8 Son d Co., 1928, J. ed., rev., pp. 
XVIII+56S, figs. 104). — ^ revision of the volume previously noted (B. S. B., 
46, p. 859). 

Hows and whys of cooking, E. 6. Halliday and I. T. Nobze {Chicago: Univ. 
Chicago Press, 1928, pp. XII •{•179, pi. 1, figs. 40). — ^This volume, which is based 
upon the authors’ experience of several years in experimental cookery in the 
department of home economics at the University of Chicago, discusses the 
**hows and whys” of successes and failures in some of the ordinary cooking 
processes as conducted in the home. These include the cooking of vegetables 
to preserve color, flavor, and nutrients, and the making of muffins, cakes, 
baking-powder biscuits, pies, candy, and ice cream. Attention is paid to uten- 
sils, proportion of ingredients, manipulation, and temperature and time of 
cooking, emphasis being placed on the necessity for proper control of all of 
these factors. An unusual feature is the chapter on candy, in which micro- 
photographs are used to illustrate the difference in crystal structure of good 
and poor fondant. Photographs are also included of various utensils and of 
good and poor samples of the types of foods studied. 

Xiamb as you like it, L. M. Aiexander and F. W. Yeatman {U. 8. Dept. Agr. 
Leaflet 28 {1928), pp. 8, flgs. 7). — This illustrated leaflet, similar to the one on 
beef (B. S. R., 58, p. 491), contains directions for roasting leg of lamb with the 
use of meat thermometers, and for the preparation and serving of broiled lamb 
chops, roast saddle, roast stuffed shoulder, roast stuffed breast, lamb stew, 
and curry of lamb. A mint or water-cress stuffing is suggested for the shoulder 
and one of forcemeat for the breast. 

Jelly-strength measurements of fruit Jellies by the Bloom gelometer, 
0. B. Fellehs and F. P, Gbiffiths {Indus, and Engin. Chem., 20 {1928), No. 8. 
pp. 857-859, flgs. 3). — Slight modifications of the Bloom gelometer to adapt it to 
the testing of fruit jellies are described, and data are reported on the accuracy 
of the modified apparatus for jelly strength measurements and on determina- 
tions of the jelly strength of fruit jellies at different temperatures and after 
storage under different conditions. 

In jelly strength determinations on a series of 22 samples, the average per- 
centage deviation was approximately 5 per cent. The jelly strength decreased 
rather uniformly at a rate of about 1 gm. per degree with increasing tempera- 
tures between 10 and SO"* 0. It was found unnecessary in ordinary work on 
fruit or pectlu jellies to use a chill bath as is done with gelatin, satisfactory 
results being obtained at temperatures of from 20 to 23®. Contrary to results 
reported by Tarr (E. S. B., 55. p. 87), it was found that the surface of un- 
covered jelly toughened very noticeably on standing. For this reason it is 
considered necessary, If jeUy strength determinations are to be made, to cover 
the surface of the jelly with melted paraffin or a hermetic seal soon after 
making. 

The extraction of apple Juices in the manufacture of jelly, O. B. Fbllebs 
{Massachusetts 8ta. Tech. Bui, IS {1928), pp. 217-251, flgs. 6). — ^For the purpose 
of standardizing the extraction of aiple juice for jelly making, a series of 
extractions under varying conditions was made during two seasons of several 
varieties of apples. Analyses were made of the apples and the various extracts, 
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tLo determinations incluJinij -soluble iiinl malic acid. Jellies 

were made from the juices under . lanJarJ concilrioii'* and compared as to 
jeUy yield, acidity, sugar conteni. and jelly slrengrh. 

The extracts were ‘prepared by three K-uecesr sive extract ions of given weights 
of apples at SfcJ, 100, 100“ 0. (100, 212, and 22^5° lespectively, for L5, 30, 
and CO minutes, and also fc»r lo minutes folio \cd by a staucUiig period of 10 
minutes. Comparisons were made of sliced, dioijped, and pulped fruit; of 
variations in the ratio of Uiiple lo water oi 3 : 2 and 3 : 4 by ^\ eight; and of 
varying concen rations of acid added to the apple. Pectin was determined by 
precipitation with 10 per cone hydrochloric acid after the addition of a small 
amount of 10 per cent sodium hydroxide, the re«!ulllng precipitate being heated 
in a water bath until liocculatcd and lien centrifuged. The volume of the 
precipitate was considered ro be proportional lo the amount of pectic acid. 
Jelly strength determinations were made by the Bloom gelometer, wi,h modi- 
fications described above by Fellers and Griffiths. 

The optimum yields of juice of satisfacn.ry quality were obtaine<l 'vviiU t\AO 
5 ,hort (15 minutes) successive extractions. A single extraethm. if short, did 
not liberate the pectin and, If long, lujurod its jellifying poNVor. The optimum 
temperature \\as found be 100® C. Only slightly higher yleld-g were ob- 
tained with the use of a retort or pre>siire co( ker and their use is not recom- 
mended. The opt ‘mum ratio of fruit to water was 3:2 in the case of sliced 
apples or 3:3 with choijped or grated apples. Tlie yield of jelly per pound 
of fru't was greatest at a ratio of 3 : 4 an 1 lowest at 3 : 2. Chopped apples ga\e 
a sllghily more concentrated juice and a gi\ ater jelly yield than sliced apples, 
but the juice was filtered ViUh difficulty and the finished jellies were cloudy. 
Tartaric acid in concentruti<ms of 0.2 to 0.4 per cent increased the yield of 
solds and pectin slightly, as well as that of iotal jelly, and impro\ed the 
color, flavor, and consistency of the jehits. 

The juices obtained by iwo lo-miziuie extraction periods with equal parts 
t»f fruit and w’utor gave the bn}, I results in jelly making. Determinations of 
the sugar content of all the Jellies gave an aveiagc value of 07.5 per cent. 
Jellies con a’ning less than 05 per cent of n’.gar were tough and those contain- 
ing over TO per cent soCt and sirupy. It vnus found to be mu<*h more satis- 
factory to i>roportiou t' e sugar to the orig'nul weight of fruit than lo the ex- 
tracted juice. The experimental data obtained are given in an appendix wh'ch 
includes a table for e^timatin^ the yield of apple jelly that may be obtained 
from a unit weight of apples if the -aawe mamiCa* luring in-oeess Is followed. 

Preservation of peaches for use in the manufacture of ice cream, 0. W. 
Culpepper, J. S. Caldwell, and 11. C. WnicirT (T. K. D> Agr,, Tech, Bui. 84 
pp. 14 )^ — Several of the more wddel.A £,r» vii eastern commercial varieties 
of peaches have been compared for their suit ability for making a preserved 
crushed fruit or pulp for fiaveuing ice cream, attention also being paid to the 
most favorable stage of matur i;, for the best flavor, Satlsfact<try varieties 
have been used in compaiYttive teats of the suitability of cjumiug and of freez- 
ing in the preservation of the pulp and of ^he most favorable propoitions of 
fruit and cream. 

Most of the varieties tested proved satisfac»ory provided fully r pe fmit was 
used, although two or three w’ere not quite as acceptable as the others. The 
^ellow-fleshed varieties gave a r chor appearance to the cream. Freezing gave 
product *3 of rather better flavor than camiing, but the alight differences W’ere 
obviated to a great extent by tbe use of larger quantities of the canned than 
ihe frozen fruit. The choice of a method of preservation is considered to 
depend upon a number of factors, particularly the proximity of adequate 
facilities for refrigeration and large consum'ng centers. 
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The addition of bugar to the extent of 40 per cent of the fruit brought 
out the flavor most satisfactorily, but it proved immaterial whether the sugar 
was added to the peaches before prebervatlon or in the maMng of the ice 
cream. The addition of the sugar before freezing is, however, considered a 
wise precaution to pievent feiinentation. To produce the best flavor the 
peaches should constitute from 15 to 20 per cent of the mix. Vanilla extract 
should not be used, as Instead of intensifying it tends to mask the characteristic 
peach flavor. 

Detailed directions are given for the preservation of the fruits by both of 
the recommended methods. 

Biochemistry of animals, 0. T. GimxGHAw: and J. Phyde (J.nn. R^U. Prog, 
Chem. iCheni. Soc,, London], 2^ {192‘7^, pp. 2^3-372 ^ — This portion of the vol- 
ume noted on page 10 consists of a review of recent literature on vitamins, 
.specific carbohydrates from bacteria, organic phosphates and laetaeidogen- 
ammonia formation in muscle, lactic acid-forming enzymes from muscle, Insulin 
and its rOle in carbohy<lratc metabolism, and hemoglobin, liemochrom<»gen, 
and cytochrome. 

A study of the effect of yeast upon metabolism, E. U. Still and E. 3VI. 
Kooh iAm(*r. Jour, Phu^ioL, 8J ( 1 . 038 ). 7. pp. 33-U), — ^Long continued 

metabolism experiments on human ^ubjects on controlled diets, the first a 
low purine-low’ protein and Ihe second a high protein-meat-containing diet, 
to determine the effect ul added yeast to such diets are repoi*ted with the 
following general results : 

On the low purine-low protein diet the addition of yeast (three cakes daily) 
Increased the elimination of uric acid if this had not already i*eached a low 
level, but had no effect on it if the level wa^ ah*eady low. The blood uric 
acid was not increased. In five out of six individuals the total urinary 
phenols were less during and following the yeast ingestion, thus indicating 
a favorable change in the intestinal fioi*a. The total excretion of nitrogen and 
phosphorus was gi eater during the yeast insestiou, the excess being largely 
in the feces. 

In general evacuation was more regular on the yea^t diet, and the feces 
were more bulky but of no higher moisture content. 

Metabolism of undernourished olilldren, IV, V (Amer. Jour, Diseases 
Children, 35 ( 1928 ), Xos, 5, pp. SoSSSl; 6, pp. 968 - 9 '! 3 ), — This continues the 
investigation in'eviously noted (E, S. It., 5G, p, 395). 

IV. Calcium metabolism, C. C. Wang, M. Kaucher, and M. Frank. — ^The authors 
have conducted cahdum metabolism studies on 10 normal and 50 undernour- 
ished children from 4 to 13 years of age, all of whom lived in the hospital 
from 10 days to 23 weeks and received the weighed diets for at least 6 days, 
the collection of urine and feces being made on the last 3 days of the experi- 
ment. In reporting the results the same 5 groups by weight w’ere used as in 
the inrevlous study. 

There w^as no marked difference in the intake or in the average excretion of 
calcium in all of the gi'oups. The intake was between 0.06 and 0.08 gm. of 
CaO per kilogram per day in 57 per cent, more than 0.08 gm. In 34 per cent, 
and less than 0.06 in only 9 per cent of all the children. In 8 of the 5 groups 
the average excretion was 0.063 gm. of CaO per kilogram, and in the other 2 
the averages were 0.069 and 0.058 gm. The maximum individual excretion was 
0.105 and the minimum 0.041 gm., both of these extremes occurring in the 
vigorous normal group. 

The calcium absorption and retention i^owed wide individual variations in 
all groups. The figures ranged from 0.009 to 0.033 gm. of OaO per kilogram 
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for absorption and from 0.003 to 0.028 gm. for retention. In both, tlie figures 
were slightly higher for groups 3 and 4 than for the other groups. This is 
attributed to the fact that the diets In these groups had probably been too low 
in calcium before the children entered the hospital. 

It is concluded that the capacity of undernourished children for the absorp- 
tion and retention of calcium is normal, and that “the underweight child is 
not underweight because of any abnormalities in metabolism but because of 
an insufficient and unsatisfactoiy diet.” 

V. Protean metaholism, 0. C. Wang, X E. Hawks, and B. B, Hays. — ^The authors 
have determined in a series of 59 experiments the nitrogen metabolism of 10 
normal and 39 underweight children, most of whom have served as subjects in 
the previous studies of the series. The nitrogen content of the diet was cal- 
culated in terms of the protein Intake for the normal body weight for height 
and age of each subject, but owing to marked differences in appetite it was 
impossible to carry this out in all cases. Except in 3 Instances the intake 
\aried trom 0.39C to 0.687 gm. of nitrogen (or 2.48 to 4.29 gm, of protein) per 
kilogram of body weight. 

The average absorption oi nitrogen was practically tho same for the 6 
groups, and varied from 00.1 to 91.9 per cent of the intake. The retention, 
however, was much higher, both in percentage of intake and per kilogram of 
body weight, in the undernourished children. The average retentions tor the 5 
groups, going from the vigorous normal to those 15 per cent or more under- 
weight, v.ere 9.3, 17.2, 20.3, 22.1, and 24.3 per cent, respectively. Calculated 
in terms of body weight the average retention increased from 0.041 gm. of 
nitrogen per kilogram of body weight for the vigorous noimal child to 0.134 
gm. for the group more than 15 per cent imderweight 

This ability of the nndemonrished child to absorb and store nitrogen at a 
rale equal to or greater than the normal child is thought to indicate a greater 
protein requirement for undernourished than normal children and to suggest 
the advisability of computing the protein requirement of under^\ eight children 
according to the standard rather than to the actual weight of the child 

Factors in the decay of teeth, L. O. Kappes (Amer. Jour, Diseases Children, 
36 (1928), yo. 2, pp, 268-276 ), — In an attempt to determine the factors involved 
in the decay of teeth in children, two groups of 26 children from 6 to 13 years 
of age were steeled for comparison, one group having perfect or nearly per- 
fect teeth and the other showing dental caries involving half or more than half 
of the teeth. The mothers of each of these children were questioned con- 
cerning the diets of the children from birth, the care of the teeth and time 
of their eruption, the general health and past illnesses, and also concerning 
her own diet and health during pregnancy. 

A comparison of all of the factors studied showed no signficant differences 
which might be considered responsible for cau<^lng or preventing teeth deesay 
with the exception of the consumption of fruits and vegetables by children 
over 1 year of age. Green vegetables, fruit, meat, and eggs predominated in 
the diets of IS of the children with good teeth and of only 3 of those with iK>or 
teeth, while carbohydrates predominated in those of 14 of the children with 
poor teeth and- of only 3 of those with good teeth. Six of the diildren with 
good teeth and 12 of those with poor teeth drank 3 or more glasses of milk 
a day. The fact that carbohydrates predominated in the diets of 9 of the 
12 children in the second group is thought to suggest the possibility that 
milk when served in large quantities is more likely to crowd out vegetables 
and fruit than carbohydrates, and that it is not as effective as the fruits 
and vegetables in preventing dental decay. 
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fivery child’s dietary for mothers and children, P. S. Shacskelpoed {'New 
York: Vatl. Fed. Day Nurseries, 1927, pp. l-i-46, figs. 3). — ^Thls publication, 
prepared for the National Federation of Day Nurseries, contains practical 
directions with illustrative menus and recipes for the feeding of children from 
two to seven years of age. 

The vitamins of commercially concentrated orange Juice, S. G. WiriiMorr 
{Biocliein. Jour., 22 (1928), No. 2, pp. 535-544, flQS. S). — Ooncentrated orange 
Juice manufactured in California from ripe navel oranges has been compared 
as a source of vitamins B and A with fresh orange Juice from the same variety 
of oranges (B. S. R. 59, pp. 93, 94), with results indicating no loss of activity 
during the manufacturing process. 

It is noted that the concentrate is the same brand as that reported by 
Goss (B. S.R., 63, p. 468) and Priston (B. S.R, 66, p. 194) as possessing anti- 
scorbutic properties equal to the fresh juice. 

Analyses of the concentrate reported from California, Berlin, and Vienna 
are also included. 

Food values of New Zealand jBLsh. — ^Part IX, Tinned toheroa and toheroa 
soup, J. IMalcolm (New Zeal. Inst. Trans, and Proo., 59 (1928), pt. 1. pp. 85-90, 
figs. 2). — ^This paper consists chiefly of a report of studies of the vitamin A 
content of canned toheroa (Amphidesma venfricosum), a bivalved mollusk found 
on the northern coast of New Zealand, and of canned soup containing 9 and 
10 per cent of the solids of the toheroa. 

The technic followed differed from the customary in that after the period 
of depletion on the vitamin A-free ration, which was rather long probably on 
account of the vitamin A in the table scraps used in the slock diet, the feeding 
of the material to be tested was continued for only 10 days, after which the 
rats were kept on the basal diet until death. The object of this procedure 
was to obtain some idea of the amount of vitamin A in the food from the 
storage of it during the experimental period as well as by the cure of 
xerophthalmia and resumption of gi’owth. Prom the limited amount of data 
presented the material appeared to be a rather rich source of vitamin A, 
somewhat better than oysters. It is estimated that from 1 to 2 gm. daily of 
the canned product or the equivalent of the canned soup supplies sufficient 
vitamin A for the needs of the rat, and that good results are possible on as 
small an amount as 0.5 gm. daily. 

A critical examination of methods of evaluating vitamin A by means of 
the growth of rats, B. M. Httme and H. H. Smith (Biochem. Jour., 22 (1928), 
No. 2, pp. 504^21, figs. 5). — An attempt has been made to answer the question 
of the best method for the quantitative determination of vitamin A by a series 
of experiments in which srpinach and butter were used in graded amounts as 
the source of vitamin A in feeding experiments on rats with and without a 
preliminary depletion period, with various means of supplying vitamin D, and 
with variations in the amount of vitamin B. From the results obtained and 
also data reported by other workers with varying technic, the conclusion has 
been drawn that it is immaterial as far as the growth response is concerned 
whether the animals are irradiated directly or are given an Irradiated food 
material as the source of vitamin D, but that the latter method is more conveni- 
ent and does away with possible eye injury that may be confused with xeroph- 
thalmia, due to a lack of vitamin A. A double dose of vitamin B produces 
growth at a sli^tly hi^er level but proportionately the same. 

Contrary to the recommendations of most workers, the authors are of the 
opinion that the results obtainable with a pr^iminary depletion period are 
not as liable as without In their opinion the growth re&fponse following 
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a depletion period is as follows: “(a) Very small or no dose. No recovery. 
(6) Small doseir. Subnormal growth, graded quantitatively to the dose; later, 
premature slackening, (c) Larger doses. Normal growth for a time, followed 
by premature slackening, (d) Optimal dose. Normal growth to maturity. The 
peculiar character of the growth under (b) and (c) Is regarded as a dispro- 
portionate response to a supply of vitamin after depletion, which cannot be 
maintained subsequently.” 

For this reason it Is suggested that the depletion period be dispensed with 
or, if it is used to save time, that only those doses be used which are likely to 
give the responses (a) and (&). 

The vitamin B content of malt extract, A. L. Baoharaoh and E. Alix^uokne 
(Blocliem. 22 (1928), Ko, 2, pp. 313-316). — ^Following the teclmic of 

Bacharach and Hartwell (E. S. R., 38, p. 793), the authors have determined the 
vitamin B content of samples of flour before and after malting, of especially pre- 
pared maL extract, and of several samples of commercial malt extract. The 
results indicate that the commercial extract is a rich source of “that vitamin 
which will restore to normal growth rats on a diet devoid of water-soluble 
growth-promoting factors ” and that the vitamin is derived from the unmalted 
flour. 

The concentrated vrater soluble fraction of milk as a source of vitamin 
B, G. O. SuFPLEE, O. D. Dow, and G. E. Flanigan (Jour. Dairy Scl, 11 (1928), 
Vo. 5, pp, 4^0-425, pi. 1, figs. 2). — ^The water-soluble solids of milk are shown to 
compare favorably with dried brewery yeast as a source of vitamin B. The 
solids were prei)ared by removing the fat or cream by skimming, the casein by 
heating with a suitable precipitant, the lactalbumin by coagulating with heat, 
a considerable proporiion of the insoluble calcium phosphate and the greater 
part of the milk sugar by crystallization, and concentrating the residual liquid 
to dryness. Data are reported on the composition of the milk solids and of the 
water-soluble fraction thus prepared. 

Antinenritic yeast concentrates. — ^IV, The further purificatiou of yeast 
vitamin Bi (curative), H. W. BaNimESSLEY and R. A. Peters (Bioohem. Jour., 
22 Vo. 2. pp. 419-^33). — In this report of a continuation of the investiga- 

tion previously noted (B. S. R., 59, p. 294), the authors use the term yeast 
vitamin Bi (curative) for the antinenritic vitamin which they had previously 
called torulin. 

The studies reported include further attempts at purifying and concentrating 
ihe active mateiflal at the stage of its extraction with n/ 10 HOI from charcoal 
on which it has been absorbed at pH 7; studies on the solubility, stability, and 
chemical behavior of the various fractions; and a comparison with the rice 
vitamin Bi (protective) of Jansen and Donath (B, S. B., 67, p. 489) and 
Hijkman (B. S. R., 68, p. 195). 

Attempts to concentrate the material by further adsorption on Norite at 
pH 7 gave poor and uncertain yields. It was found, however, that at pH 4 sub- 
stances other than the vitamin are removed with increased activity to an 
activity of 0.1 mg. per day. Beyond this point the reaction is as yet uncertain. 
The standard technic followed is, however, alcohol fractionation of the n/10 HOI 
extracts after removal of aU traces of metals and sulfur with barium chloride, 
sodium hydroxide, and hydrogen sulflde as previousely described. Although 
very active fractions have been obtained by the use of silver nitrate as described 
by Seidell (B. S. R., 48, p. Oil), the method has not always proved reliable. 
The use of ifliosphotungstic acid as precipitant with the preHminary adsorption 
step with charcoal as st^gested by Jansen and Donath gave fractions of activity 
of from 0.7 to 0.8 mg. per day, but vrith marked losses, particularly when ace- 
tone was used as a solvent. The authors arc of the opinion that “ precipitation 
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by pbospbotungstic acid is a genuine properly of the active principle, because 
It has never been possible to regenerate any activity in the filtrates.” With 
chloroplatinic acid very active prcpa-»‘ationh have been obtained, but with vari- 
able yields and large losses, some of which are accounied for by activity in the 
filtrate. 

The solubility of the active materhJ was show'n to \ary wAh tlie activity 
of the preparation and with the H- o.i concentration of Ine solution treated wrirh 
the alcol^ol. The ncuhe pr^ncirte wa«! sfluble in absolute alcohol, even in 
nearly neutral solution, but iu'-olub e in chiuroform, carbon tetrachloride, 
ether, acetone, or ethjl acetate. 

The stability to aihali appeared to d*»*c*Ld upon 'arious factors. Out- 
hour’s heating with n/ 2 NaOH completely *naethaiel a fraction of 0.059 mg. 
acthity, but heating with 2f/10 NaOII i.t an activity (-f 3.0 mg. did not lower 
iho uct-vily. Alcohol «and hydr< gen perox-de accelerated the destruction by 
alkali. It is considered juh isabie to ca^l•^ orJ any alkaline stage in the process 
of concentration and purification at a lo^y temperature and in the absence of 
alcohol. In general the active material proved stable to oxidi25ing agents and 
fairly resistant to reproducing agents. 

It has been found possible to pivpare active fractions from brewer’s yeast, 
the yields thus far obtained being within the lim ts of those obtained with 
baker’s yeast but upon the low side. 

Vitamin C iu fresh gi'ass (Lolium perenuc; English rye) and the iron, 
calcium, and phosphorus metaholism and the weight of various organs In 
scurvy [Irons title], E. Beotjw’eb (Tn\ E-vploil, Proefzuivelboerderij Hoorn, 
Verslag, 1926, pp. pU, J, flas. 3; Oer. a6s.. pp. 09, E'*sentially noted 

from another source (E. S. R., 58. pp. 90, COS). 

The assay of the antiracliitic vitamin D, K, M. and J. C. liEUGEC- 

CxABE (Biochem, Jour,, 22 (19.98). Eo. 9, pp. 592-^527) — ^Attention is caUed to the 
fact that many basal diets used in vitamin D experiments are not properly bal- 
anced as regards other factors and consequently do not satisfy the primary re- 
quirement followed in the determinaLon of other vitamins. In an attempt to 
discover a satisfactory basal diet containing adequate \itamin A and no 
vitamin D, an examination has been made of three materials, wheat embryo, hog 
millet, and alfalfa meaL The wheat embryo bad been reported by Hume 
(unpublished) as satisfactory, while Steenbock, Nelson, and Black (E. S, B., 
52, p. 804) found hog millet to be satisfactory and alfalfa unsatisfactory os 
sources of A unaccompanied by D. Pour diets were used. Diet F, con- 
sidered complete in all other re^q^ects but devo.d of both A and D, consisted 
of wheat starch 50, inacthated casein 20, cottonseed oil 15, marmite 5, 
McCollum salt mixture (185) 5. lemon juice 5. and distilled water 60 parts by 
weight. In the other three diets vitamin A w'as furni^ed respectively by 
20 per cent wheat embryo, 50 per cent hug millet, and 1 per cent alfalfa 
meal, the amounts of starch and casein being modified to furnish «n all cases 50 
per cent carbohydrate and 20 per cent protein on the dry basis. 

These diets were tested on groups of rats about 4 weeks of age and weighing 
from 40 to 60 gm. at the beginning of the experiment. In addition one group 
received diet P with 20 mg. daily of cod-liver oil and four other groups the 
four diets with the cottonseed oil iiTadiated. Bach group consisted of 4 animals 
and the diets w’ere continued for 50 r,ays. Data are leported on the individual 
animal’s gain in weight and analyses of bone< (femur, tibia, and fibula), in- 
cluding the A: B ratio. 

The data showed wide variations for the individual animals for each group, 
hut no greater variations in the weight increase than in the percentage of 
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ash. The rats receiving hog millet or wheat embryo as the source of A had 
no greater proportion of ash In their bones than those on the basal diet alone. 
Those receiving alfalfa had a higher percentage of ash than the control group, 
bat a lower growth gain than the gi’oup receiving millet or wheat embryo. 

It is concluded that alfalfa meal contains too much vitamin D for use in 
the basal diet, hut that with wheat embryo or hog millet as'’ a' source of vitamin 
A the gi’owth curve of the animals can be used in the estimation of vitamin D. 

The detection of the antirachitic factor in grass grown in the dark on 
an artificial nutrient solntion, IT* W. Voltz and W. Kiksch (Bioohem ZtscTir,, 
19S (1928). Ko. 4-6, pp 281-284, figs. 2).— The authors have confirmed previous 
observations on the presence of vitamin D in grass grown in the dark on 
garden soil (B. S. B., 57, p. 896), and have obtained similar results with grass 
grown in the dark in sterile nutrient solutions. It is concluded that the 
active substance which brings about the healing of rickets is not taken up from 
the soil through the plant roots but is formed during the metabolism of the 
plant its^. 

Knowledge of D-vitasterin. — The activation of cholesterol [trans. 
title], A. Jendrassik and A. G. (Biochem. Ztschr., 189 (1927), Nos. 

IS, pp. 180-190). — The authors advance the theory, based on a repetition of 
much of the work of Hess, Windaus, and others, that cholesterol owes its 
property of becoming antirachitic on irradiation to the presence not of ergosteiol 
but of water of crystallization. Experiments are reported in which cholesterol 
was irradiated, the active fraction removed, the inactive fraction activated by 
irradiation, and the process repeated a third time, and other experiments in 
which cholesterol, carefully freed from water of crystallization, was shown 
to be incapable of activation. 

Metabolism in scmwy. — The lactic add excretion of scorbutic guinea 
pigs, H, L. Shipp and S. S. Zilva (Biochem. Jour., 22 (1928), No. 2, pp. 408-415, 
figs. 5) —Using the method of Clausen (B. S. R., 4T, p. 716), the authors have 
determined the lactic acid content of the urine of young and adult guinea 
pigs on a scorbutic diet, preceded by a period on a complete diet. Although 
the decline in weight preceding death from scurvy was accompanied by polyuria 
with resulting increase in lactic acid, this was also true of guinea pigs losing 
weight on a restricted complete diet. It is conduded that scurvy causes no 
alteration in lactic acid metabolism. 

TEXTIIES AITD CIOTHm& 

The structure of individual fibers, 0, F. Gou>thwait (Amer. Dyestuff Rptr., 
17 (1928), No. 15, pp. 565S71. figs. 10). — ^Recent studies on the structure and 
behavior of textile fibers are reviewed. 

Chemical technology of cotton, B. HAmaat. Mechanical devices for 
improving cotton textiles, H. Giapetst (Chemische Teohnologie der Baumwolle. 
Mechantsche Silfsmitfel stur Veredlung der BaumiooTltextilien. Berlin: Julius 
Sprimer, 1928, pp. XIF-J-?!!, figs. 266).— The first section of this work (pp. 
1-495) deals with the chemical tedmology of cotton, discussing raw cotton, the 
bleaching, mercerlzation, dy^g, and printing of cotton, the printing of rayon, 
staple fibers and similar materials, and the finishing of cotton fabrics and 
other goods. The second section (pp. 497-704) treats of machinery and other 
devices and their utilization in wadiing, bleadfing, mercerizing, dy^g, drying, 
printing, Edngcing, falling, calendering, pressing, steaming, and other processes 
in the finishing of cotton fabrics. 

Practical method and new gage devdoped for measuring quantity of 
nap on Canton fiannd, P. W. Oastlani) (Terfiie World, 74 (1928), No. 4, 
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pp. 55, 56, kl, 5). — ^Tlie gauge described and illustrated and the method 

outlined is said to give a more exact means of determining the quantity of nap 
on a napped flannel than the present method of visual comparison. It also en- 
ables several flannels to be compared without bringing them together. 

The estimation of China clay In sized cotton goods, G. Smith (Jour. 
Textile Inst, 19 (1928), No. 8, pp. T32S-T328) .—A simple, direct method is 
outlined. 

Action of alkalies on ceUnlose, G. W. Blanco (Indus, and Bngln. Cliem., 20 
^,1928), No. 9, pp. 926-930, figs. IS).— This review, covering 66 titles, sum- 
marizes part of the work during the last SO years on the action of alkalies on 
cellulose, being limited chiefly to the mercerizing effects of caustic soda solu- 
tions on cotton cellulose. 

Contribution to the technology of mercerization, J. Walther (BeiU'ag gur 
Kenninis der TechmscJien Mercerisatlon. Diss, Badischen Tech. Hochschvle 
**FridcHoUwa,"* Karlsruhe, 1927, pp. 4% pis. 7, fig. i).— The investigations 
reported in this dissertation were largely concerned with the fundamentals of 
mercerization of raw cotton and the measurement of luster. 

The chemistry and physics of artificial silk, B. O. Heezog (Jour. Textile 
Inst., 19 (1928), No. 6, pp. P138-P146, pi. 1).— The current theories relating to 
the physical and chemical pi‘operties of rayon are discussed from the view- 
point of principles established from X-ray investigation of fibers. 

The dyeing of liianila fiber, F. Grove-Palmer (Textile World, 74 (1928), 
No. 8, pp. 49, 51, 109). — ^Methods are outline briefly for the dyeing of abaca. 

A contribution to the study of the microbiology of wool, R. Burgess 
(Jour. Textile Inst., 19 (1928), No. 8, pp. T31o-TS22).’^The work of the British 
Research Association for the Woollen and Worsted Industries on bacteria and 
fungi attacking wool, described briefly, was concerned with the merits of 
different antiseptics, the antiseptic values of dyestuffs, discontinuous steanaing, 
reaction of the fiber and moisture relationships of the fungi and bacteria. 
Most of the work reported is considered of a preliminary nature. Tblrteea 
titles are listed. 

X-ray investigation of woollen samples, T. D. Thbeadgold (Jour. Textile 
Inst., 19 (1928), No. 6, pp. T233-T236, figs. 2). — ^ISxposure of wool to X-rays gave 
no evidence for assuming that the wool fibers and yarns examined have a 
crystalline structure. If such structure exists it must be in the form of ex- 
tremely minute crystallites individually too small to give a characteirlstie 
X-ray diffraction pattern, or else the lattice spacing constant d is less than 
0.77 angstrom unit 

The literature of keratin (the principal constituent of wool) , J. Babbitt 
(Brit Research Assoc. Woollen and Worsted Indus. Piib. 5o (1926), pp. 16 ). — 
This review covering about 69 references discusses the analysis, constitution, re- 
actions, degradation products, uses, and general properties of keratin. 

Angora rabbit fur in knitting, W. Davis (Textile Recorder, 46 (1928), No. 
546, p. 75, figs.7). — A brief account of methods of obtaining the fur and charac* 
teristlcs of the fiber and yam spun therefrom. 

Influence of laundering on cotton fabrics, P. B. RAAsoHotr and V* A. 
Larsen (Indus. a?id Engin. Chem., 20 (1928), No. 9, pp. 916-922, figs. 6).— Laun- 
dering tests at the Polytechnical College, Copenhagen, Denmark, were made 
to determine the weakening effects of washing cotton materials with prepara- 
tions containing perborates and other bleaching agents. The fabrics tested 
included medium heavy unbleached and light cotton cloths, both clean and 
soiled. 


20965—28 ^7 
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Boiling cotton fabric, under definite conditions, with solutions containing 
soda 1 per cent, sodium hydroxide 0.5, water glass 1, or soap in hard water 1 
per cent resulted in the tensile breaking strength decreasing with an increas- 
ing number of bolls, and the amount of such weakening increased in the order 
these solutions are named. A niJx^’ure of soap 0.33 per cent, soda 033, and 
water glass (0.04 per cent in the lye) produced a very slight weakening. Addi- 
tion of a small quantity of sodium perborate (0.01 per cent of the lye) to 
these solutions increased the weakening, which in certain eases, however, was 
slight in comparison with tlie weakening influence of tlie pure laundering 
agent. Increasing quantities of pfTb'uvite (0 01 to 0.15 p^r cent of the wash- 
ing lye) added lo the standard l^e caused u pronounced loss in strength. 
Special soiling of the fabric caused further v cakening when the boiling was 
done with the standard lye plus 0.05 per cent of perborate. Boiling with 
distilled water with a trace of copper rcfeult‘d In an especially pronounced 
weakening when the standard lye plus O.Oo per cent of perborate Wii!> UbSd. 
Boiling with a lye retarding the perborate dissociation resulted in a low 
degree of perborate weakening, and the reverse was al-o noted. 

Other observations were made on ash and encrusted substances in washed 
fabrics, loss of weight of fibrous sub«?tances by wa'diing, and on the relative 
influences of various weakening factors on resultant strength loss. 

Dresses for the little girl, M, Campbell (17. iS. Dept Agr. Leaflet 26 (ifl2S), 
PP* 8i fO).— An illustrated leaflet of simple designs for school, play, and 

party dresses for little girls, with practical directions for the selection of 
materials and trimmings and for the preparation of the garments. 

inscEiiAinEOUs 

Xleport of Holly Springs Branch Experiment Station, 1927, 0. T, AMTca 
and O. B. Casanova (Mississippi Sia, Bui 253 (1921), pp. 31, figs. 5).— The experi- 
mental work reported is for the most part abstracted elsewhere in this issue. 

\rilliston Substation Report for April 1, 1927, to March 31, 1928, 
B, G. SenoiXANDEB {North Dakota Bui 219 (1928), pp, 28, figs. 12), — The 
experimental work recorded is for the most part abstracted ^where in this 
Issue. Meteorological data for 1027 are also included. 
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Connecticut Storrs Station. — Philip K. Hooker, assistant in agricultural 
economics, has resigned to accept a commercial position. 

Iowa College and Station. — ^The new dairy industry building has been com- 
pleted, likewise an insectary and a brick barn for seed storage and seed 
investigations. 

H. A. Bittenbender, professor and chief in poultry husbandry, Inw iesij;ned 
to engage in commercial work. C. A. Burge h?s resigned as instructor in 
animal husbandry to become assistant professor of animal husbandry extension 
in the Pennsylvania College. 

Michigan CoUege.— An agricultural lecture foundation, under which plant 
breeders will be brought to the college for a series of lectures each year, ha 4 
been established in memory of the late Frank A. Spragg, crop specialist X*'oiq 
1907 to 1924. 

Association of Official Agricultural Chemists. — ^The forty-fourth convention 
of this association was held in TVashington. D. C., October 29, 30, and 31, 
1928, with a large and representative attendance. 

The program followed the usual lines, with three addrtsses of general 
interest. Of these, that of the retiring president, Dr. Oswald Schreiner of 
the U. S. Department of Agriculture, was concernel with the role of the 
rarer elements in soils, foods, and drugs. Improved analytical methods, Dr. 
Schreiner declared, have demonstrated tlie presence in the plant and animal 
organisms of traces of elements not formerly recognized, and more refined 
experimental methods are showing the biologically essential nature of many 
of these. He mentioned the work of some of the experiment stations and •»f 
the U. Department of Agriculture on the necessity for normal plant growth 
of minute quantities of manganese, copper, boron, and other elements, anrl 
pointed out that a new and important field of activity and research is being 
opened up in which great refinement of method will be essential. 

The annual address of Dr, Harvey W. Wiley, honor»iry president of the 
association, consisted of an account intei’spersed with illUNtrative comment 
In characteristic vein of the life and work of Louis Pasteur. 

The greetings of the XJ. S. Department of Agriculture were presented by 
Dr. A. F. Woods, Director of Scientific Work, who reminded the association 
that its work ** stands at the foundation of our program for purity and honesty 
in foods, drugs, animal feeds, fertilizers, insecticides and fungicides, and a 
host of other things that have important relation to our general w’elfare.” 
Dr. Woods also pointed out that the new era of more exactness in chemical 
and other science and the consequent reexamination of old fields, together 
with the opening up of new fields, is imposing a si>ecial responsibility on the 
association for guidance. 

The officers elected for the coming year are as follows: President, H. B. 
McDonnell of Maryland ; vice president, B. M. Bailey of Connecticut ; secretary- 
treasurer, W. W. Skinner, U. S. D. A. Bureau of Chemistry and Soils: and 
new members of the executive committee, Dr. Schreiner and J. W. Kellogg 
of Pennsylvania. 

Association of Feed Control Officials of the United States. — ^This associa- 
tion met in Washington, D. O., November 1 and 2, 1928, for the' consideration 
of defixdtions of feed stuffs and their constituents and related problems. The 
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president, P. H. Smith of the Massachusetts Station, presided. The newly 
elected officers consist of G. S Fraps of the Texas Station, president ; A, W. 
Clark of the New York State Station, vice president; L. B, Bopst of the 
University of Maryland, secretary-treasurer; and G. L. Bidwell of the Food, 
Drug, and Insecticide Administration, XJ. S. D. A., as a member of the executive 
committee. 

Association of Land-Grant Colleges and Universities. — In addition to the 
general officers enumerated on page 9, the following sectional officers were 
elected at the Washington meeting, November 20-22, 1928: Agriculture, L. N. 
Duncan of Alabama, chairman, B. L. Watts of Pennsylvania, vice chairman, 
and L. E Call of Kansas, secretary ; engineering, 0. R. Jones of West Virginia, 
chairman, and R. A. Seaton of Kansas, secretary; and home economics, Martha 
Van Rensselaer of New York, chairman, and Rachel H. Colwell of West Vir- 
ginia, secretary. In the three subdivisions of the section on agriculture Cor- 
nelius Betten of New York and B. J. Iddings of Idaho were chosen as chair- 
man and secretary, respectively, for that of resident teaching, P. F. Trowbridge 
of North Dakota and W. J. Morse of Maine for experiment station work (with 
E. W. Allen of the Office of Experiment Stations again as recording secretary), 
and S. B. Nelson of Washington and T. R. Bryant of Kentucky for extension 
work. 

In the standing committees, S. B. Earle of South Carolina, H. L. Kent of 
New Mexico, and Edith P. Chace of Pennsylvania were appointed for three 
years on the committee on instruction in agriculture, home economics, and 
mechanic arts vice J. H. Skinner of Indiana, H. S. Boardman of Maine, and 
Ava B. Milam of Oregon. R. S. Shaw of Michigan and B. G. Peterson of Utah 
succeeded 0. W. Pugsley of South Dakota and Ruth A. Wardall of lUinote 
for three-year terms on the committee on college organization and policy, while 
a vacancy for one year was filled by the appointment of J. A. Burruss of 
Virginia. C. A. Mooers of Tennessee was reappointed to the committee on 
experiment station organization and policy, while J. C. Kendall of New Hamp- 
shire was succeeded by W. L. Slate of Connecticut. On the committee on 
extension organization and policy, I. O. Schaub of North Carolina and A. B. 
Bo\\*man of Wyoming succeeded P. V. Maris of Oregon and J. R. Hutcheson of 
Virginia. A M, Soule of Georgia was reappointed to the committee on military 
organization and policy, while T. O. Walton of Texas was succeeded by P. L. 
MeVey of Kentucky. C. A. Lory of Colorado replaced B. A. Hitchcock of Ohio 
on the committee on engineering experiment stations. 

In consequence of Its inclusion as a standing committee, the committee to 
give attention to the radio problem was reorganized on a three-year basis. The 
membership will consist of H. J. C. Umberger of Kansas and B. W. Bills of Con- 
necticut for three years, F. G. Melyar of New Jersey and T. B. Symons (A 
Maryland for two years, and D. C. Faber of Iowa and R. W. Goddard of 
New Mexico for one year. 

On the Joint committee on projects and correlation of research, F. B. Morri- 
son of New York was succeeded by T. P. Cooper of Kentucky. W. J. Morse 
of Maine was appointed to the Joint committee on publication of research vice 
R. W. Thatcher of Massachusetts. 

No change was made in the special committees on Purndl research projects 
with the exception of those on rural home management studies and the factors 
which influence the quality and palatability of meat. On the first of these com- 
mittees, Margaret M. Justin of Kansas and Greta Gray of Nebraska were suc- 
ceeded by Helen Canon of New York and Mary P. Taylor of Kansas, while to 
the latter committee O. W. McOampbeU of Kansas was added. 



EXPERIMENT STATION RECORD 


VoL. 60 


Febetjaet, 1929 


No. 2 


Discussions of research at the 1928 convention of the Association 
of Land-Grant Colleges and Universities centered around four main 
topics. These included the relations of the experiment stations to 
fundamental research, administrative responsibilities in the func- 
tioning of research, especially as regards the director’s office, the 
status and outlook of interinstitutional cooperation and coordination 
of work, and the specific opportunities for research in some of the 
newer fields of inquiry. 

Valuable contributions were made in all of these and other mat- 
ters, but the address which attracted the widest interest and proved 
among the most stimulating of the entii’e convention was perhaps that 
of Dean E. M. Freeman, entitled The Agricultural Experiment Station 
an Institute for Fundamental Eesearch in Eural Aft’airs. In this 
address Dean Freeman drew attention to the proposals brought for- 
ward in some quarters for the creation under private auspices of 
institutes of research along various lines related to agricultui’e, and 
to the argument sometimes presented in justification of such institutes 
that agricultural research as carried on by the experiment stations 
must be too practical and immediate in its objects to be really funda- 
mental. Such a view, in Dean Freeman’s opinion, was merely “ a 
rechristening of the pure science idol as fundamental science,’’ an 
attitude he regarded as untenable. “The conclusion which I am 
forced to draw is, first, tliat*any attempt to exclude fundamental 
problems from applied science . . . gives a distorted picture of 
the problems in science, of methods of reteaich, and the history of 
its growth; second, that fundamental results of the most funda- 
mental importance are not at aU incompatible with research in ap- 
plied fields, provided the investigator keeps on digging at the bottom 
of the shaft and not merely enlarging its entrance.’’ 

“ I believe,” he went on to say, “ an agricultural experiment sta- 
tion should engage in solving the practical problems of agriculture; 
1 believe that it should render real service to agriculture and thus to 
the whole people; I believe that it ^ould extend its knowledge to all 
the people by every legitimate method; and last but not by any means 
least, I believe it ^ould contribute generously to the investigation of 
aS088— 29 1 tot 
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those deeper problems which lie at the bottom of our present knowl- 
edge in every field of agriculture. Then, indeed, will it be able to 
render the greatest possible service to agriculture through a more 
profound knowledge and a more fundamental solution of practical 
problems.” 

Dean Freeman made it clear, however, that by no means all of 
present-day experiment station work is entitled to be classed! as fun- 
damental. On the contrary, in his view, “ no experiment station Uiat 
encourages shallow digging or a gleaning process in its research do 
the exclusion of fearless fundamental investigations, no experiment 
station that demands of its staff that all of its results be expressed or 
understandable in the simplest terms of extension circulars, is worthy 
of the name of an institute of fundamental research or, for that 
matter, of a real experiment station.” 

Under the title of Administrative Responsibilities in the Fimc- 
tioning of Research, Dr. E. W. Allen, Chief of the Office of Experi- 
ment Stations, laid down as basic the proposition that “the final 
responsibility for the way in which a station discharges its research 
functions resides with the director. For he it is who brings to- 
gether or develops a working staff, maintains the standards of the 
research done, and is accountable for the effective operation of the 
organization. Success in the administration of research depends 
on realizing these responsibilities, and then exercising them effec- 
tivdy.” 

Admitting that in practice the director rarely selects more than a 
part of his stotion staff and that most stations comprise men and 
women of varying grades of ability and experience, Dr. Allen 
believed that the executive can exercise large influence by personal 
contacts and wise guidance of the diverse material with which he 
has to deal. “It does not require extensive technical knowledge 
in the various subject matter branches for an administrative officer 
to determine, for example, the nature* of a worker’s controlling in- 
terest and how far this interest arouses an intellectual impulse; to 
judge whether he is a routine worker busy gathering data indis- 
criminately, or is exercising what Sir Wilham Bragg lofers to as 
‘ weU informed concentration on essential details ’ ; whether he is a 
good technician of the craftsman type, or one whose mind constantly 
* tries to reach out beyond what can be seen and heard ’ ; whether he 
has the originality to stand alone or must follow others. Every di- 
rector who studies his force intimately will be able to distingnigb 
those of the technician type from those of the imaginative research 
type; and as an administiative oflfcer he can ill afford not to recog- 
nize these distinctions, for they are essential in providing for a 
research program. This will enable him to apply stimulation and 
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encouragement where it is likely to be helpful, and to regulate 
supervision and latitude of freedom; it will furnish the basis for 
achiptation of individuals to their respective types of work, and for 
the introduction of new material into the working staff to meet 
particular needs.” 

Large opportunity for leadership also comes to the director in 
the initiation of projects. “ These usually originate with the inves- 
tigators after conference with the director, but their final acceptance 
is an administrative responsibility. Because they are so basic as 
affecting policy, their approval or rejection is an important adminis- 
trative function.” Among the types of project defects which are 
often encountered are still too many “blanket projects,” a failure 
to take account of previous work or the general status of the subject, 
defective technique or inadequate procedure, demonstration and 
purely routine proposals, and inadequate available support. All of 
these conditions call for close administrative supervision. There is 
also a need for the formulation of definite research programs and 
coordination of the discovei-ies made by the stations as a group into a 
homogeneous whole. 

In taking care of these things. Dr. Allen maintained that while 
“ the director himself may not be able to attend to all the details and 
contacts necessary, ... he can provide for them without decentrali- 
zation of authority. This is good organization. He will rarely 
function as a spe>.ialist, but rather as an organizer having a broad 
grasp and sympathies, intimately acquainted with the general princi- 
ple and essentials which pertain to all research. He will exercise 
his authority to see that plans are properly made and properly 
considered; he will leave the details of execution to the specialists, 
but he will expect to know whether or not the projects are being 
properly carried out. These things he can do without limiting indi- 
vidual initiative and responsibility, or losing the confidence and sup- 
port of the staff.” 

Another view of the station director, his relationships, and his 
responsibilities was set forth in an address by Dr. S. B. Doten of 
INevada, based largely upon findings accumulated in the survey of the 
land-grant institutions in progress under the auspices of the U. S. 
Bureau of Education. Director Doten called attention to the many 
extraneous duties, such as regulatory, conservation, and the like, 
frequently imposed upon the station head, as well as the complex 
relationships with the teaching and extension work of his institu- 
tion and with the research work of other stations and the U. S. 
Department of Agriculture. These conditions serv^to complicate 
the problem of the choice of the director and the progress of his 
research program. The need of knowledge of the individual capabU- 
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ities of his staff and of the history and relations of each project was 
clearly recognized, and Director Doten joined with Dean Freeman 
in a strong plea for full recognition hy directors of the need of large 
faith in the research staffs and much patience in the working of 
apparently blind leads. Especially, in his opinion, did the position 
of director demand considerable time for study and full consideration 
of problems unhampered by the pressure of unrelated duties. 

The need of continuity in research was indicated by several 
speakers, but it remained for the committee on experiment station 
organization and policy to bring out as one phase of its report the 
important distinction between continuity of aim and continuity of 
method. Pointing out that persistence in the pursuit of an objective 
does not necessarily mean adherence to a fixed plan or set-up, the 
committee raised the question whether the continued accumulation of 
data and the prolongation of experiments over a period of years was 
as necessary in some fields to-day as in the pioneer stage. Set pro- 
cedure. it believed, might be merdy a cloak for routine and for failure 
to make progress, and perseverance under such conditions maybe quite 
unwarranted. “Unless the subject is gradually being developed 
and unfolded, continuiiy is misapplied, for the essence of research 
is progress.” 

With the more definite objectives and more direct attack of the 
present time, the committee declared that “continuation on a con- 
ventionalized plan needs to justify itself at the present stage. As 
an evidence of industry and patience it is not sufficient; it implies 
expectations. It is important, therefore, to take a frank account of 
stock. Workers themselves need to take a critical attitude toward 
their worli, and administrators need sooner or later to assure them- 
selves that the continued prosecution of a subject is proving worth 
while. Such work needs to be dealt with with reasonable patience, 
but with critical judgment based on evidence of growth.” 

The subject of cooperation in research has long been a favorite with 
the program makers of the association, and the 1928 convention 
proved no exception in this respect. Under the title of Coopera- 
tion between the Department of Agriculture and the Experiment 
Stations, Dr. A. F. Woods, Director of Scientific Work, pointed 
out that not all research lends itself to profitable cooperation, and 
that manifestly some types can be better handled in a cooperative 
way than others. “ Naturally much investigation will continue to be 
done on an individual, personal basis, depending on the initiative, 
ima^ation, and insight of the individual, and developing in propor- 
tion to his ability to construct hypoth^s and grasp the s ug gestion 
of a new idea. It is not anticipated or advocated, therefore, that 
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worjceis should join l^ands m canymg out all their investigations, 
even Oiose in which interest may be widespread/’ 

None the less, he believed that the laige field open to cooperation 
is becoming more and more clearly evident. Given a problem in 
which the* participating parties have a mutual intei*est and responsi- 
bility and each has a share to contribute to the investigation, “ organ- 
ized effort may be more comprehensive, moie effective, and more 
rapid in accomplishment. Moreover, coopei-ation aims to avoid 
^^inwarranted and inadvertent duplication, to provide for replication 
where necessary to obtain data of sufficient range and volume, and 
to promote systematic and progressive conduct of the work, and 
thus provides a more comprehensive organized attack upon complex 
problems.” 

Cooperation in research, however, as Dr. "Woods well said, is more 
than a form of action. “ Its real basis must be a spit it or desire to 
cooperate, with the give and take always necessary m any unselfish 
effort for the common good. Unless this spirit is present, any 
cooperative enterprise wUl be of doubtful value and short lived. . . . 
Failure to recognize this piinciple is the cause of most of the 
friction.” 

The report of the joint committee on projects and correlation of 
research, presented by its chairman. Dr. F. B. Mumford of Missouri, 
drew attention to the unusual stimulus to coopei-ative enterprises 
occasioned by the passage of the Purnell Act. Eecords at the close 
of the fiscal year 1927-28 showed over 900 active re&earch projects 
carried on in a cooperative way between the stations or with the De- 
partment of Agriculture. This represented over one-seventh of the 
total number of station projects and included 20 or more regional 
cooperative studies. All of the stations were represented, in 6 cases 
by over 35 projects each. 

In spite of this encouraging numerical evidence of the growth 
of cooperation, the committee reported that ‘‘ considerable remains to 
be done in strengthening the cooperative movement and giving the 
various features more tangible form. In numerous instances the 
cooperation is rather loose and ineffective ; it is lacking in organiza- 
tion and does not go much beyond a mutual understanding, without 
working agreements. Frequently it is quite informal, representing 
verbal agreements entered into between individuals, while in other 
cases there is little that binds the workers together in carrying out a 
common purpose. 

‘‘ Relatively few stations have embraced the national projects, espe- 
cially in some of the newer lines. In the large majority of cases, in- 
vestigators have set up projects of their own on independent and 
um-elated bases. In othei* cases the so-called cooperation is to a con- 
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siderable extent a paper affair, with little coherence and with indefi- 
nite conformity to a working plan. There is not yet the concerted 
effort which was looked for after these cooperative projects were 
outlined. Reliance has been placed to a large degree on the interest 
of individuals in cooperation, and care exercised not to tiansgress 
individual initiative. Apparently the subject has not been one with 
which administrative officers hai’e concerned themselves very defi- 
nitely as a matter of policy.” 

The committee expressed very definitely its belief that much of the 
responsibility in the matter rested upon the station director. It is 
he who needs “ to consider how the work of his station can best be 
carried forward, and this naturally will involve the utilization of 
his force and facilities to best advantage, avoiding duplicating efforts 
of other stations, except on a considered plan, and taking the largest 
advantage of the results of their progress. Unless he realizes the 
opportunity and seeks constantly to apply it where it is advantageous, 
cooperation and coordination are likely to remain largely in abeyance 
as far as his station is concerned.” 

Too often, the committee reported, directors have not realized the 
opportunities which interinstitutional cooperation offers for utilizing 
most effectively the diverse qualities and aptitudes of research work- 
ers of varied t^es. “A wide variety of aptitudes is required in agri- 
cultural research, involving experience, manual dexterity, and prac- 
tical knowledge, as well as mental ability and imagination ; and in a 
great variety of cases these can be employed in collaborative enter- 
prises to very great advantage, hastening the advance and greatly 
extending the reach which individuals could expect to attain working 
single-handed. Too often, it is believed, workers are encouraged or 
passively permitted to carry on their experiments and investigations 
alone and without relation to the work of others, when their efforts 
might more profitably be joined with those of others either through 
definite cooperation or coordination.” 

In the ensuing discussion some divergence of views was brought out 
as to some of these matters. The importance of administrative sym- 
pathy and support was conceded, but the feeling was expressed that 
real eoeperation is often a matter of dow growth, working from be- 
low upward and involving the careful cultivation of relations. Fre- 
quent opportunity for conferences and acquaintance was cited as 
helpful in this direction. The basis of cooperation, it was thought, 
must be a true community of interest and its inspiration a recognition 
of that interest strengthened by a personal urge. Mention was also 
made of the need of careful planning of cooperative projects. The 
field should be surveyed tind tdlotted, methods well worked out in 
advance, and the stage properly set for definite and concerted action. 
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Failure to take account of some of these requisites, it was intimated, 
had done much to imperil otherwise promising ventures in the past 
and retard progress appreciably. 

Perhaps the mobt significant development of the discussion as com- 
pared with those of previous years was the evidence of increasing 
first-hand knowledge of cooperation and its practical workings. In 
place of more or less academic theorizing, the session took on the 
aspect of an expeiience meeting. It is because of the lengthening 
background of definite undertakings that the dominant note of 
optimism is so encouraging. 

Another phase of cooperative lesearch received consideration by 
the committee on experiment station organization and policy, that 
of cooperation with commercial enterprises and interests. The 
committee emphasized the essentially pubhc natuie of agricultural 
research, and maintained that commercial agencies that have a par- 
ticular interest in such work because of its close relation to their own 
activities “ can usually best serve their own interests, those of the 
station, and of the general public by using their influence to secure 
for the station adequate financial support from public funds.” At 
the same time the committee recognized that when public funds ai‘e 
not available for the conduct of research of a special character for 
which there is urgent and immediate need, ‘‘private grants from 
commercial agencies may make possible the securing of prompt 
results and thus serve both these interests and those of the public. 
There is ample evidence that experiment stations and the farmers 
whom the stations serve have profited materially by contacts and 
cooperation with commercial enterprises and interests. The com- 
mittee feels, therefore, that under certain definite limitations and 
conditions it is proper for the experiment stations to accept grants 
for agricultural research from such agencies.” 

The limitations which the committee suggested were the require- 
ment that any privately-supported research must be of general im- 
portance and in the station’s immediate field, that the cooperation 
should be strictly institutional and handled through the regular ad- 
ministrative channels, and that carefully worded project agreements 
safeguarding the public interests should be drawn. Eesults, it was 
set forth, should first be made public through the regular station 
channels whether favorable or unfavorable to the cooperating agency. 

Another problem of relationships taken up by the same committee 
was that of part-time employment or acceptance of fees by individ- 
uals for extra services rendered to outside agencies. Such compen- 
sation or employment was deemed generally inadvisable for full- 
time research workers on a station staff, and where permitted there 
should be a definite understanding as to the nature of the service, 
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the tinift required, and the compensation. Compensation for writing, 
it was suggested, should he a matter of administrative control, should 
exclude articles promoting the sale of ^ecific commodities, and 
should not deal with xmpublished research material of the station or 
commit the institution to any practice or policy without approval 
of the regular authorized agency. 

The large amount of attention given in the subsection program 
to the consideration of problems peculiar to the newer fields of 
inquiry was one of the distinguishing featoes of the convention. 
The outlook and opportunities in agricultural economics, rural soci- 
ology, home economics, and agricultural engineering were all dis- 
cussed in turn, and a paper presented by Dr. Henry Granger Knight, 
Chief of the Bureau of Chemistry and Soils of the TJ. S. Department 
of Agriculture, set foiih the possibilities for broadening the market 
for agricultural product^ through research designed to bring about 
a wider utilization of farm wastes and residues. 

Dr. Knight cited the manufacture of sugar cane bagasse into fiber 
board and the conversion of the residues of the corn crop into various 
products as instances of the large potential markets which may be 
made available through research along chemical, plant breeding, eco- 
nomics, engineering, and related lines. A recent survey by his bureau 
indicated, he declared, that “there is an annual production in the 
United States of about 100.000,000 tons of cornstalks, 116,000,000 
tons of cereal straws, 20.000.000 tons of corncobs, 3,000,000 tons of 
oat hulls, 18,000,000 tons of cotton stalks, 1.800,000 tons of cotton- 
seed hulls, 2500,000 tons of flax straw, 70,000 tons of peanut hulls, 
and 500,000 tons of sugar cane bagasse, making a grand total of 
260 670,000 tons of agricultural wastes and residues for which little 
use has been found. This great annual supply of material challenges, 
the beat talent of the country to perfect the utilization of this waste, 
and therein lies one important means for the solution of the so-called 
farm problem.” 

Under the title of Progress and Problems in Home Economics 
Besearch, bliss Sybil L. Smith of the Office of Experiment Stations 
submitted a detailed statement of the active Purnell projects in home 
economics on November 1, 1928. Forty-two States were included in 
this list, with over 100 projects, an allotment of ^51,474, and about 
100 project leaders and assistants. A wide range in activity was 
revealed between the different States as evidenced by medi um, maxi- 
mum, and average allotments of S824, $14,600, and $5,978. As in 
many instances the development of a research program has bean 
limited by inability to find suitably trained workers, the recognition 
given in most States in the allotment of Purnell fimds was deemed 
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very gratifying. A leiss favorable condition i& the insignihcant bop- 
port still accorded home economies research I'roin S ate funds. There 
IS also an unduly heavy concentration of woik ’n the field of food and 
nutrition, largely corresponding cO the prepondeiance of well trained 
workers, but there are indications of an increasing desire to develop 
the allied fields of textiles, household equipment, and especially the 
economic and social problems of the home. Among other adminis- 
trative difficulties mention was made of the break in continuity of 
research incident to the nine months’ schedule still in vogue for home 
economics workers at some institutions and the need for home 
economies research divisions within the stations themselves. On 
the latter point, Miss Smith concluded as follows : “ It seems to me 
that the greatest single factor upon which the growth of home eco- 
nomics research at the land-grant colleges and universities will de- 
pend is the establisliment of close relationships between director and 
research staff everywhere, regardless of seemingly difficult adminis- 
trative obstacles to such a relationship. It is only through a feeling 
of joint responsibility that the experiment stations and the home 
economics divisions can jfind themselves, in the fullest sense of the 
word, in this new field of research.” 

A study of experiment station work in agricultural engineering 
presented by Mr. E. W- TruUinger of the Office of Experiment Sta- 
tions indicated an almost unlimited field for participation in existing 
research programs. ^^Such agricultural engineering participation,” 
he believed, ^‘in the study of agxucultural problems may take the 
form of the manipulation of engineering principles to introduce 
control into experiments, the testing or comparing of available equip- 
ment or the development of new equipment on the basis of known 
standards or established requirements, or original research to estab- 
lish the fundamental principles involved in operations to provide a 
basis for the rational development of the necessary equipment. Sne- 
ers in this work appears to call for the effective coordination of the 
efforts of subject-matter specialists in agriculture with those of agri- 
cultural engineers in the study of specific problems.” 

A need of joint studies in the solution of many economic problems 
was expressed by Mr. L. A. Moorhoiise, who discussed the question 
of where emphasis should be placed in agricultural economics re- 
search. Speaking with special reference to Colorado conditions, Mr. 
Moorhouse argued for a large share in the program for studies in 
farm and ranch organization, marketing and transportation, land 
economics, farm finance, and cooperation. 

Taking as his title Eural Sociology as a Field of Eesearch in the 
Experiment Station, Prof. Wilson Gee of the University of Virginia 
saw in the development of social sciences the same possibilities 
of aid in the approach to a solution of the economic, sod^, political 



no 


BXPBEHCBIira STATION BEOOSD 


[voi.eo 


religious, and related problems of country life that the natural 
sciences have afforded in the solution of production problems. EuraJ 
sociology he believed to have been unduly retarded in assuming n 
position in the station program commensurate with its importance. 
Among the phases indicated as fruitful fields of inquiry, he cited 
population, rural migi'ation, and community studies, standards of 
living, and rural institutions. On inclusion, rural sociology should 
be treated as applied sociology. In the study of concrete definite 
problems, it “will contribute greatly to the materials necessary 
for the planning of programs for the solution of the vexing social 
problems of rural life, and also will substantially enrich the science 
of general sociology.” 

That research in the newer fields is presenting numerous special- 
ized problems, sometimes in more or less unexpected directions, may 
be inferred from the final report of President E. W. Thatcher of 
Massachusetts, retiring cliairman of the joint committee on publica- 
tion of research. This committee is primarily concerned with the 
publication of the JowmcH of AgnovUtwrcH Research and reported 
that substantial progress had been made in securing the prompt 
publication of manuscripts submitted to it. In spite of this great ad- 
vantage, however, little disposition thus far has been shown by in- 
stitutions to utilize its columns for papers on either home economics 
or the social sciences. Only a single paper had been tendered along 
these lines as compared with about 50 per annum in the biological 
sciences. The need and desirability of a separate journal was there- 
fore suggested to the incoming committee for study and report at the 
next meeting. 

Taken as a whole, the interests of research were adequately rep- 
resented at the 1928 convention. Less prominence was given it in the 
general sessions than on some occasions, but this was evidently with- 
out special significance, as there were plentiful indications that its 
importance was conceded as never before. The rearrangement of 
program permitted much more detailed consideration of specific 
problems by the group immediately concerned, and the increased op- 
portunities thereby provided for discussion from the floor will 
doubtless be availed of even more freely as the new situation becomes 
better understood. This should be very helpful, for as was said on 
a previous occasion, “perhaps the station division meetings render 
no more useful service than in bringing together the administrative 
heads of the agricultural research work for conference on their com- 
mon problems. The value of the meetings is therefore increased as 
the extent of participation is enlarged.” 
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AGSICTTLTTJBAL AND BIOLO&ICAL CHEIHSTEY 

The problem of physico-chemical periodicity, E. S Hedges and J. B. Myers 
{.London: Edward Arnold d Co., 1B26, pp. 95, pis. 2, figs. i5).— Defining perio- 
dicity, for the purposes of this monograph, as “ the recurrence of some property 
or the accentuation of a property at regular intervals of time, distance, or other 
quantity” (such, for example, as intervals in the regularly increasing or 
decreasing concentration of n component of the sjstem), the authors present 
a critical summary of the literature and a wide variety of periodic chemical 
reactions and states, contributing, in the opinion of F. G. Donnan, as expressed 
in the foreword T\hich introduces the monograph, “by their o^n discoveries to 
the elucidation of the phenomena of periodic and pulsating chemical action” 
and suggesting “ a very interesting and general hypothesis.” 

The modem calorimeter, W. P. White {Neio York: CJiem. Catalog Co., 1928, 
pp. 194, .—Following a brief introduction mdicating the scope and pur- 

pose of this book, its contents are as follows : Outline of the subject, the funda- 
mental processes and measurements, methods in general, particular methods, 
particular apparatus, and applications to calorimeter design and the planning 
of installations. Considerable portions are devoted to estimates and computa- 
tions concerning the attainable precision or reliability of various methods or 
designs in calorimetry. 

Fruit pectin, W. A. Rooker (New York: Avi PuJ). Co., 1928, pp. IX+IW, pis. 
S, figs. 3).— This Is a monograph on the commercial preparation and uses of 
pectin, including a r6sum$, by M. R. Daughters, of the patents covering its 
commercial manufacture and use. The divisions of the subject as here taken 
up are as follows: Source of pectin; various steps in manufacturing pectin; 
the leaching process; details of extracting the pectin; removing a justifiable 
amount of pectin — clarifying and cooling— enzymes ; use of filter medium and 
carbon; testing Julies; powdered pectins; relative values of pectins; the 
tvaluatlon of pectin raw material; new uses of fruit pectin; fruit pectin in 
confections; standards and definitions of preservers’ products; the chemistry 
of j^ly making ; and patents on the manufacture and use of pectin. 

The effect of successive generations of yeast on the alcoholic fermenta^ 
tion of cider, S. G. Vandecaveyb (Jour. Agr. Research \XJ. 8.}, S7 (1928). 
No. 1, pp. 4B-S4). — ^The reduction of nutrients essential to the growth of yeast 
to a concCTtration so low as to render the beverage nnfennentable was the 
object of this prdiminary study at the Washington Experiment Station of the 
combined effect of heat coagulations at 45* 0., and of the growing of two or 
three successive generations of yeast, upon the fennentability and beverage 
quality of freshly expressed cider. 

The nitrogen and phosphorus contents of elder were found to be low and to 
be capable of reduction to traces only by the combined treatments mentioned, 
l^trate or nitrite nitrogen was not detected at any time; but ammonia was 
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always present in small quantities. A positive qualitative test for orthophos- 
phates was also always obtained. 

“ Clear cider, containing 0 53 per cent of alcohol and possessing the natural 
flavor of unprocessed, freshly pressed cider, was obtained in a temporarily un- 
fermentable form by the growth of three gene^’ations of yeast. The chief factors 
responsible for the temporary unfermentable ccmdition of the cider were found 
to be the lack of nitrogen and phosphorus and not the effect of accumulated 
toxic products or of disease conditions of the yeast. It was obseiwed that the 
temporarily unfermentable cider was subjiKit to a Limited amount of fermentation 
after seven days of incubation at the optimum temperature for yeast, and that 
this was probably due to the presence of tracer of avtiilable nitrogen and phos- 
phorus which were sufiai'’ient to maintain the life processes of a small number 
of yeast cells.” 

Allen’s commercial organic analysis, Vol. VI, edited by S. S. Sadtiee, 
B. 0. liATHBOP. and 0. A. Mitchell {Philadelphia: P. Blakiston^s Son d Oo., 
1928j 5. ed., rev. and rewritten^ vol. 6, pp. /X+658, figs. 5 ). — ^The fifth edition of 
this volume of this widely known handbook deals with colorimetry, dyes and 
coloring matters, synthetic dyestuffs, and the analysis of coloring matters. 
Some of the earlier volumes of the present edition have been noted x»^eviously 
(B. S. R., 66, p. 110). 

Soil acidity methods as applied to soil survey work, S. D. Conner, M. F. 
Morgan, and G. TT, Oonbet {Jour. Amer. Soo. Agron., 20 {1928), No. 9, pp. 881- 
892 ). — ^Methods for soil acidity determination are classified into two groups, 
(1) qualitative or roughly quantitative tests including the litmus paper test, 
Truog’s test (B. S. R., 43, p. 622), and others, and (2) quantitative' methods 
subdivided into four groups, (c) methods measuring the intensity of the acidity 
in terms of pH value, {h) methods giving a measure of the exchangeable hydro- 
gen, depending upon the treatment of the soil with a solution of a salt of a 
strong acid and a strong base, (o) methods in which hydrolytic acidity is deter- 
mined by treatment of the soil with a solution of a salt of a strong base and 
weak acid and subtracting from the acidity determined in extracts thus ob- 
tained the exchange acidity determined as above, and (d) methods measuring 
the capacity for base absorption by treatment of the soil with alkaline solutions 
or substances. 

Bxamples of each of these types of procedure are discussed in relation to soil 
survey work. The conclusions, among others, are reached that ** our modem 
views on base exchange have so modified our whole conception of soil acidity 
that no single determination will suffice to give us a complete picture of the 
relationships.” and that although the results of the different methods are gen- 
erally expressed in poxmds of calcium carbonate required per acre of 2,000,000 
lbs, of soil, we know that there Is no single soil acidity method which will apply 
to all soils and give us the optimum application of lime for different crops.” 
The use of several types of methods is in this case also deemed advisable, and 
“the crop advisor will then need a large portion of experience and common 
sense,” 

A reference list of 31 titles is appended. 

Methods tor the determination of the amount of exchangeable hydrogen 
in soils, F. W. Parker {Alabama Sta. Ept. 1927, p. 8).— Exchangeable hydrogen 
was determined in 12 soils by four methods, three of which gave nearly identi- 
cal results as follows; (1) Exchangeable hydrogen was found equivalent to 
the difference between total exchange capacity and exchangeable base content 
{2) Exchangeable hydrogen was found also equivalent to the quantity of 
barium hydroxide required to titrate the soil to pH 7.0. (3) Bxdtiangeable 
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hydrogen was farther fonnd determinable by leaching 10 gm. of soil with 
250 cc. of normal neutral barium acetate solution and titrating the leaching to 
pH 7.0. The barium was found to replace in these processes all of the exchange- 
able hydrogen, leaving the soil reaction, after the washing out of the barium 
acetate, at a pH of approximately 7.0. 

Avidity, the readiness with which exchangeable hydrogen is replaced by 
otlier ions, was determined by acting upon equivalent quantities of exchange- 
able hydrogen and acetic add with an equivalent quantity of the base potas- 
sium. “ The . . . hj drogen replaced by potassium was determinc'd by titration, 
and the percentage replaced by potassium iiidlcates the avidity of exchangeable 
hydrogen.” 

A comparison between complete and incomplete digestion of sprayed 
apple foliage in determining arsenic by the Gutzeit method, J. M. GmsBUBO 
(Jour, Boon, But., 21 (1928), No, 4i PP> 588S92), — ^This is a contribution from 
the :!^ew Jersey Experiment Stations in which it is reported that quantitative 
analyses for arsenic by the Gutzeit method on sprayed apple leaves have shown 
that partial digestion of the dried plant tissue with dilute nitric or hydro- 
chloric acid gives as accurate results as complete digestion with concentrated 
sulfuric and nitric acids. The incomplete digestion method consumes consid- 
erably less time and costs less than the complete digestion method. 

3MDETEOEOLO&T 

Manual of meteorology* — ^Vol« n. Comparative meteorology, N. Shaw 
and B. Austin (Cambridge, Eng,: Univ, Press, 1928, vol, 2, PP- figs, 

227/ rev. In Geogr, Eev,, 18 (1928), No, 4, pp, 69S, 694)> — ^Volumes 1 and 4 of 
this manual have been previou^y noted (B. S. B., 57, p. 14; 43, p. 208), Vol- 
ume 3 has not yet appeared. 

Definitions and explanations of technical terms employed or referred to in 
meteorological literature precede the main text, which contains chapters on the 
influence of sun and space — some preliminary figures; land, water, and Ice — 
orographic features and other geophysical agencies; the composition of the 
atmosphere ; comparatitve meteorology — temperature ; comparative meteoi> 
ology— aqueous vapor ; comparative meteorology— presstire and wind ; changes 
in the general circulation — ^resilience or plasticity; transitory variations of 
pressure-— cyclones and anticydones; the structure of cydonic depressions; 
and the earth’s atmosphere. The last chapter presents certain assump- 
tions, principles, and conclusions regarding the earth’s atmosphere in the 
form of a series of 45 ^'artides” expressing atmospheric conditions between 
4 and 8 km. and their relations with the air strata above and below. No 
positive condusions are reached from a voluminous discussion of correlation 
coeffldents, nor as to the relation of solar changes to sun-spot variations and 
their value for forecasting. 

Climatological data for the United States by sections, [May-^nne, 
1928 ] (U. 8, Dept Agr., Weather Bur, Climat Data, 15 (1928), Nos, 5, pp, 
[196], pis. 3, figs. 2; 6, pp. [191], pis. 3, figs, 2). — ^These numbers contain brief 
summaries and detailed tabular statements of climatological data for each State 
for May and June, 1928. 

Meteorological records (Florida 8ta. Bpt. 1921, pp, 109-^114, figs, 2), — Obser- 
vatlons on temperature, pressure, precipitation, humidity, evaporation, wind, 
and doudiness, as well as on soU temperature^ water table, canal levd, sub- 
sidence of the land, and other phenomena at the Bver^ades Experiment Sta- 
tion, Belle Glade, for the year ended June 80, 1^, are recorded and briefly 
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The mean lemperature for the year was 72.73® F., the highest 27“ June 16, 
1927, the lowest 26® January 12, 1927. KiUing frosts occurred December 31, 
January 2, 3, 11, and 12, and March 4. The total precipitation for the year 
was 57.72 in. Evaporation from a free-water surface was 64.9 In. The num- 
ber of clear days was 171. While the curve for minimum temperature in 
summer indicates “nights that are entirely cool and comfortable, unfortu- 
nately it continues to fall and through January, February, and March tem- 
peratures are occasionally registered that pass below freezing.” The rainfaU 
was heaviest during the summer months It ,is stated that the average sea- 
sonal distribution of rainfall is similar to that of Cuba. A hurricane occurred 
September 18, 1926. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, C. I. Gtjnness, H. Batjmgabtnek, and R. W. Nash (Massachu- 
setts Sta. Met, Buis, 473-476 (1928), pp, 4 each),— The usual summaries of 
observations at Amherst, Mass., during May to August, 1928, inclusive, are 
given. 

Rainfall in New England during the storm of November 3 and 4, 1927, 
X. H, Goodnouqh (Jour, New England Water Works Assoc,, 4^ (1928), No, 2, 
pp, 150-187, pis, 4, figs, 26), — ^Prom a study of data showing the amount, distri- 
bution, and inten^ty of the rainfall during this storm, which appears to have 
been general over the northeastern section of the country extending from 
Pennsylvania and New York across New England and into Canada, it is shown 
that “the precipitation was greatest and its results most destructive in Ver- 
mont, including adjacent sections of New Hampshire, and in western Massa- 
chusetta At the same time there was a secondary storm which extended from 
central Massachusetts southerly from the neighborhood of Clinton and Marl- 
borough down the Blackstone Valley and along the boundary line between 
Rhode Island and Connecticut to the sea near Westerly, B. I. The maximum 
precipitation in the northern storm was over 9 in. in southern Vermont, while 
in the smaller eastern storm an equal maximum precipitation occurred near 
the seashore at the Rhode Island-Connecticut boundary.” The conditions of 
soil, contour, and the like, which favored a rapid run-off into the streams and 
thus increased the volume and destructiveness of the floods, are discussed. The 
data are presented in detail in tables, diagi’ams, and charts. 

The weather-map story of the flooding rainstorm of New England and 
adjoining regions, November 3—4, 1927, J. H. Webeb and 0. F. Beooks 
(Jour, New England Wafer Works Assoc,, 42 (1928), No, 1, pp, 91-103, figs, 6 ), — 
From a study of the development and movement of this storm, as shown by 
the four-hourly weather maps constructed from data received from the XJ. S. 
Weather Bureau and Canadian weather service stations and also from ships 
at sea, it is concluded that “ the exceptional rains were due to a rare combina- 
tion of a great quantity of humid tropical air pushed northward between two 
flows of polar air, and that the rain was precipitated chiefly where the warm, 
damp air was forced in large masses over a barrier of moimtains backed by a 
higher barrier of cold air, or where forced to similar heights in a secondary 
low of small dimensions.” 

The New England flood, November, 1927, W. J. Backus et al. (Bui. 
Amer. By, Engin, Assoc,, 30 (1928), No, 308, pp, 1-105, pi, 1, figs, 77).— This Is a 
r^rt of a special committee of the American Railway Engineering Associa- 
tion, dealing especially with the effect of the flood on “the railways of New 
England, eastern New York, and C a n ad a , supplemented by data concerning* the 
unusual rainstorm and conditions which caused the flood and the destruction 
whl(^ followed,” 
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SOILS— FEETIUZEBS 

The rdlatiou of exchangeable cations to the physical properties of soils, 
L. D. Ba\ek Amer, Soc. Agton., 20 (1928) ^ No. 9, pp. 921-941, figs. 7).— 

Investigatioii was made in the work here reported from the Ohio Experiment 
Station of the effect of various cations on the moisture equivalent, the hygro- 
scopic coefficient, the heat of wetting, the state of flocculation, the rate of slak- 
ing, and the plastic coefficients of a number of soils representing various soil 
textures, the effects observed being as follows : 

The Ca ion produced no signifleant effect on the moisture equivalent’ hygro- 
scopic coefficient, and heat of wetting. It had a marked flocculating action on 
soils containing a high percentage of clay and a tendency to Increase the 
plasticity number of the soil. 

The K ion produced no significant change in the moisture equivalent value. 
It decreased the hygroscopic coefficient determined over 2 per cent and 30 pep 
cent HaSOi, as well as the heat of wetting. It had a deflocculating effect on 
the soil suspension. It lowered the plasticity number of all the soils and both 
plastic limits. 

The H ion showed no effect on the moisture equivalent, hygroscopic coefficient, 
and heat of wetting. It caused a decrease in the state of flocculation of the 
soil suspensions. In soils highly saturated with bases it decrease the plasticity 
number, but this was increased in soils with a low degree of saturation. 

The Mg ion showed no marked effect on the moisture equivalent, hygroscopic 
coefficient, or heat of wetting. It decreased, v^ith one exception, the state of 
flocculation. It had a tendency to increase the plasticity number. 

The Mn ion produced no significant effect on the moisture equivalent, 
hygroscopic coefficient, and heat of wetting. It produced a strong flocculating 
action below the neutral point There was a slight tendency toward an increase 
in the plasticity number. 

The Na ion increased the moisture equivalent, due to the highly puddled 
condition of the soil. It decreased the hygroscopic coefficient as determined 
over 30 per cent HaSO*. as well as the heat of wetting, but it had no pronounced 
effect on the hygroscopic coefficient with 2 per cent acid. It caused a defloccu- 
lation of the soil suspensions. It increased the plasticity number of the soil by 
lowering the lower plastic Umit. 

Determination of the quantity and ** quality ” of colloids in soils, G. W. 
CoiTBirz: {Jour. Amer. Soc. Agron., 20 {1928), No, 9, pp. 89S-899 ). — Discussion of 
this subject is centered upon the four questions, (1) Should meihods of 
mechanical analysis be so modifled as to include the determination of the 
quantity of soil colloids? (2) What methods are best adapted for the determi- 
nation of the quantity of material in the colloidal state in soils? (3) Should 
one go further than the quantitative determination of the colloid content of 
soils? and (4 How eqn the qualitative nature or composition of the soil colloid 
best be determined? 

As a result of the consideration of the 21 contributions on the subject taken 
up in the analysis here pres^ted, it is concllided (1) that the quantitative 
determination of colloids in the mechanical analysis of soils is an important 
desideratum, the suggestion being made that such a determination could be 
substituted for that of the day fraction; (2) that the adoption of 2 as 
the upper limit of size of particles to be classed as clay seems desirable for the 
sake of international conformity; (8) that “the chief weakness of mechanical 
analysis as ordinarily carried out is the lack of complete dispersion,” reference 
being made to numerous recent methods designed to overcome this difficulty, 
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With special emphasis upon the use of hydrogen peroxide; (4) that the ratio 
methods arc' apparently the best at present available for the quantitative 
determination of soil colloids, though the hydrometer metliod promises also to 
be very useful; M) tliat the qualitative nature of the soil colloids Is also 
important; and (6) that “since there is an interrelation between the various 
physical and chemical properties, the determination of one or two character- 
istics may serve to give an Indication as to the quality of the soil colloid. The 
silica: iron and aluminum ratio seems to be especially suggestive. Further 
study is needed to determine just what determination will best serve to 
characferize the quality of the colloid.'’ 

Determination of the critical moisture content in the life of plants on 
black soil [trans. title], A. Maslova (Masslowa) {Selsk. Klioss. Opytn, Delo 
(Landic. VersuoJisw,) Ko. 10 {1927), pp- 3-16; Oer. a&s., pp. 15, ifi).— The criti- 
cal soil moisture content, defined as that degree of moistui*e at which the plants 
cease to increase in size, was determined at the Kharkof Agricultural Experi- 
ment Station by planting oats in culture jars and adjusting the moisture content 
after the plants had become well established. The point beyond which there 
was no further increase in growth is stated to have been ascertained by the 
direct weighing of air-dried cut plants. The critical moisture content thus 
determined was for the soil studied 11.5 to 12.5 per cent in 1925. and in 1926 
IS per cent fgr soil not treated with fertilizers and for the treated soil 13.6 per 
cent It is believed that the differences between the results of ihe two years 
are to be explained on the baf-is of differences in meteorological conditions. 

Mechanical soil analysis and its application to the technique of Swiss 
agriculture, H. Schtldknbcht (Die MeoUaniactie Bodenanalyae md ihre 
Antoendung auf die ScJiiccisicrisGhe KuXiurtechniache Praxis. Diss., Bidg. Tech. 
Hochschule, Zurich, 1926, pp. 67, figs, id).— The thesis of this dissertation is 
that as a foundation for all agricultural soil improvement a thorough knowl- 
edge of the properties of the soil of the region to he improved is unconditionally 
necessary. The contents are as follows: Previous methods proposed, the rela- 
tion of soil conditions to drainage distance, experimental material, mechanical 
soil analysis, the evaluation of the analytical results, a critique on previous 
methods, the practical application of the relation between drained distance and 
the constituents of the soil subject to washing, and a reference list of the 
literature. 

Soil survey of the Sun River iwigatiou project, W. DeYootg (Montana 
8ta. Bui. 207 (1927), pp. 43, pis. 6, figs. 3 ). — The Sun River project is located 
in north-central Montana, includes parts of several counties, and comprises a 
total area of 148,720 acres, the total irrigable area being estimated as about 
1U3.959 acres. The topography Is that of the Great Plains, characterized by 
long, gently sloping plateaus with a number of high, isolated buttes south of 
Sun River, Irrigation is necessarj^ to ensure dependable crops. 

The soils of this region are grouped according to their origin, mode of forma- 
tion, and topographic position into classes of (1) bench lands, (2) residual 
soils, (3) colluvial soils of mixed origin, (4) lake deposits, and (5) recent 
alluvium. The soils are further classified into 12 series, subdivided into 26 
types, together with rough, gravelly land, coulee material, and river wash. The 
survey was made by the station in cooperation with the IJ. S. Bureau of 
Beclamatiom 

The chemical composiUou of the soils of the Trenton area in Xew 
Jersey, A. W. Biaie and A. L. Pbesc® (New Jersey Stas. Bui 462 (1928), pp. 14„ 
figs. 3).— Prom the Trenton area (B, S. R., 66, p. 416), 71 samples of soil, 
including 33 top soils, 37 subsoils, and 1 muck soil, representing 16 soil series. 
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were analyzed, the dotermlnaiian^ iiicluXiig nitrogen, phosphorus, phosphoric 
anhydride, potassium oxide, lime, magnesium oxide, total carbon, the pH value, 
and the lime requirement in pounds per acre. 

For the most part no striking chemical differences were brought out. The 
heavier Collingtou types contained in general rather high percentages of phos- 
phorus and potash, a finding attributed to the presence of greensand marl, 
^ost of the Colls Neck and Keansburg soils also contained rather high percent- 
ages of phosphoric acid. The Lakewood, St. John’s, Norfolk, and Leon series 
were almost invariably low In all plant food substances. The lime requirement 
was rather high In nearly all of the soils analyzed. 

The residual sandstone and shale soils of Ohio, G. W. Conbey (Ohio Sfa. 
Blmo, Buh, IS (1928) y Xo. 5, pp, 181-190, figs. 7). — ^In the three groups of the 
upland (residual) soils, the terrace soils, and the flood plain soils, the following 
series are descriptively treated; (1) Muskingum, Tilsit, Upshur, Brooke, Meigs, 
AVestmoreland, Belmont, and Zanesville series ; (2) the Wheeling, Holston, Monon- 
gahela, Tyler, Elk, Captina, Bobertsville, and Vincent series ; and (3) the Pope, 
Philo, Atkins, Huntington, Linside, Holly, and Moshannou. 

The significance of soli variation in raspberry cnltnre, M. B. Hoitican 
and G. K. Sculubatis (Micliigan Sto, Speo. Buh J77 (1928), pp. 20, figs. 8).— A 
raspberry field compii&ing 2.5 acres was found to contain five distinct soil 
types and two subtypes. These soll«s were marked by differences in depth to the 
clay substratum, texture, content of organic matter of the surface soil, reaction, 
and average moisture content, as wed as by decided differences in the height of 
the water level, marked variation's in the last-named characteiistic having been 
observed at points but 25 to 50 ft. apart. The soil types recognized are Napanee 
loam, Allendale fine sandy loam, a deep phase of the last-named, Newton fine 
sandy Icam, Brookston loam, and Berrien loamy fine sand, detailed descriptions 
ox which are given in an appendix. 

Boot penetration in these soil variants ranged from 10 or 11 in., with most of 
the roots at from 6 to 7 in. from the surface, to a maximum of from 30 to 35 
in. with the roots more or les«» filling the soil to a depth of from 16 to 19 in. 
Both root development and root penetration were found closely correlated with 
the height of the water level, extensive and deep where the water level 
low, but poor and shallow where prolonged high wa^-er level obtained, while top 
development, fruit yields, and longevity of the plant‘d were directly proportional 
to the root development. No correlation of the soil acidity, soil nitrate con- 
centration, or soluble soil salt concentration with plant growth in this field was 
observed. 

The fundamentals of marsh land agriculture, O. Heuseb (Qrundriss der 
Moorkultur. Berlin: W. de Qruyter d Co., 1927, pp. FZ-f J7d, pi. J, figs. 50).— 
The cultivation of marsh land is treated in the present volume primarily from 
the viewpoint of the farmer rather than from that of primary empha>is on tech- 
nical problems, considered by the author to be preponderantly the viewpoint of 
the previously available literature. Only such part of the scientific fundamentals 
of the study of marsh lands as is deemed essential to a comprehension of the 
agricultural practices set forth is treated in an introductory part, tlie second 
section, comprising about three-fourths of the text, being occupied with purely 
practical considerations. 

Part 1, the development of marsh lands, contains chapters on the formation 
of meadows and marshes, on the classification and properties of mar^ land 
soils, and on the distribution of marsh lands. Part 2, following a historical 
Introduction, deals with draining, the preparation for tillage, special agricul- 
28088—29 2 
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tnral procesbes, farming on marsli land soils, meadows and pastures on marsh 
land soils, and the industrial economic relations and popular economic im- 
portance of marsh land agriculture. 

Relation of climatic factors to the amount of nitrogen in soils, H. Jenny 
{Jour, Amcr. 800. Agron,, 20 (1928), No. 9, pp. 900-912^ figs, .J).— Noting that 
although many soil scientists are agreed that the distribution of the organic 
matter and nitrogen in the soil must be closely related to climatic conditions, 
this supposition ib not based upon specific mathematical proof, the author of 
this contribution from the department of soils of the University of Missouri 
presents, on the basis of the assumption N=t (climate), in which N represents 
the total nitrogen content of the soil, a theoretical equation for the climate- 
nitrogen content relation under conditions of constant humidity. He firat 
resolves the “dimale” term of the above equation into the two factors tem- 
perature and a humidity factor defined as the ratio of precipitation to evapora- 
tion, and thus obtaining the relation Njj=f (temperature), in which the sub- 
script limits N to conditions of constant humidity factor. From the last stated 
equation, considered in connection with the equation of the sigmoid curves 
commonly met with in biological processes, 


in which A represents the biological activity, t the temperature, and a and C 
constants, while e has its usual significance, the two rations, 

^ ~ I + d-— 71.= Nb. ~ j ^ iLt 

where n represents nitrogen liberated (if the carbon : nitrogen ratio be narrow 
enough) from the soil, or ** the nitrogen content of the soil decreases exponen- 
tially when the temperature increases, provided similar humidity factors are 
operative.” Finally, by differentiating the two equations just stated and making 
certain substitutions it is shown that on the basis of the original assumption, 

6n 6 Nb 
“ 6t 

The experimental verification of the mathematical conclusions stated is given 
in t^o tables of calculated and observed soil nitrogen contents covering, in the 
semiarid regions, 15 observations at points ^ arying in mean annual temperature 
from 0® to 22.22® C., and in the semihumid regions 18 obbervatioiis with nearly 
as large a total temperature range. 

It is slated in conclusion that “ analysis of soil samples coming from a wide 
climatic range shows that the total nitrogen content of the soil decreases in the 
United States from north to south in relation to temperature. The change of the 
nitrogen content with temperature is a negative exponential function, provided 
the rainfall evaporation ratios are constant. For every 10® C. fall in mean 
annual temperature the average nitrogen content of the soil increases two to 
three times. ... It seems to be possible to build up the nitrogen content of the 
soil by adding organic material in the North, because the lovr aiiiiiiftl temperature 
would favor its preservatioru In the South, however, it will be rather diffi- 
cult if not Impossible to increase permanently the nitrogen content by common 
green manuring practiceEU because the high temperature militates against nitro- 
gen accumulation by favoring decomposition.” 
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Desirable soil-nitrate levels for certain market-garden crops, J. B. Smith 
(Soil ScL, 26 (1928), jS^o, 4, pp. 266-279), — ^In a brief review of work relating to 
tliia subject some observations are noted supporting the hypothesis that rather 
definite minima, possibly different for different types of plants, of soil nitrate 
concentration require to be maintained or exceeded for satisfactory growth. 
The results are presented of experiments at the Ehode Island Experiment Sta- 
tion on the relation of nitrate concentration, determined to the plowing depth 
of approximately 7 in., with the growth, in the 1/30-acre plats of Merrimac silt 
loam, of early cabbage, early tomatoes, lettuce, spinach, celery, and late beets. 
From 2 years’ experiments the author concludes that the differences hypothe- 
sized are existent factors in crop growth, and, specifically, that the following 
levels of nitrate nitrogen concentration may be “designated tentatively as 
desirable to be maintained under the various crops throughout the growing 
season: (1) Golden Plume celery, lettuce, and late beets 10 parts per million; 
(2) Golden Acre cabbage 15 parts per million; and (3) early tomatoes and 
late spinach 20 parts per million. 

“ Nitrate accumulations from the oats, rye, and timothy green manures were 
correlated positively with the percentages of nitrogen in the crop decomposed, 
but the differences were obscured by the fertilizer nitrogen applied before a 
succeeding crop of celery. Oats green manure was increasingly detrimental to 
celery as the percentages of nitrogen in the oats crops compared were greater, 
but the injury could not be ascribed to the accumulation of nitrates from the 
decomposition of the crop.” * 

The nutrition of farm crops, TV. ScHNEmEWEfD (Die ErnaJirung der Land- 
wirtsckaftl. Kvlturpflanzen, Berlin: Paul Parey, 1928, 6 ed„ rer., pp. TIII-^54S, 
pis. 15). — ^The first edition of this publication has been noted (E. S B., H, p. 
326). 

Soil fertility investigations, M. J. Thompson (Minnesota Sta., Duluth 
Suhsta. Rpt. 1926-1927, pp. 29-40, 54, 55, fig. 1). — Report is made of the progress 
of a number of fertilizer and rotation experiments, for ihe most part of the 
usual type, including (1) clover utilization, (2) rotation without clover or 
manure, (3) rate of manuring, (4) commercial fertilizers for potatoes and 
residual effect on clover and oats, and (5) garden fertilization. The results 
reported are iu continuation of those previously noted (E. S. B., 55, p. 722). 

Soil investigations (Tennessee Sta. Rpt. 1927, pp. 6-8, 13, 14, fiS^ !)• — 

This continues previous investigations (B. S. R., 57, p. 615), 

Though the western soils of west Tennessee do not respond well to phosphates, 
their phoi^horus content is low, averaging only about 0.1 per cent but a good 
response Is given to liming. The soils of the eastern third of west Tezmessee 
appear highly responsive to phosphate. 

Most of the gray colored so-called “ crawfishy soil, not only of west Tennessee 
but also in scattered areas throughout the State, appears more deficient in 
potassium than do surrounding soils of a different character. Leaching is 
the tentative explanation of both color and poverty in nutrients as well as of 
the silty texture of these soils. General nutrient poverty was found not to be 
an invariable condition, however, phosphate requirement having been negligible 
at some points. 

Progress reports of the fertilizer work at Crossville and Murfreesboro are 
Included. Duplex basic phosphate proved especially well suited to the plateau 
soils. 

Excessive caustic lime additions, with supplementary lime and sulfur treat- 
ment in the sulfur conservation work, have proved valuable in studies by 
W. H. M acTntire of the coUoidal silica and aluminum content of the soil 
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Bsperlments designed to show the effect of green manures upon calcium and 
magnesium losses from hydrated lime and from limestone and dolomite ground 
to various degrees of janeness have been begun. Potassium losses have also 
been determined, with results indicating that liming decreases the leaching out 
of potassium applied as fertilizer. 

The preparation and storage of farmyard manure under Mauritius con- 
dltions, N. CJbaig (Mauritiuft Dept. Agr., Oen. 8er. Bui. S8 (1927), Eng. ed., pp. 
22).—Evom this study of the farmyard manure supply under the tropical agricul- 
tural conditions of Mauritius, it is concluded that “ whether the heap be covered 
or not is not important so long as care be taken not to lose the drainage. When 
the manure heap is loosely thrown together, the loss in the atmosphere is much 
greater than when the heap is well compacted. The addition of molasses to 
the manure heap causes greatly increased losses of nitrogen to the atmosphere, 
independent of the method of packing. The nitrogen in manure prepared with 
molasses is more readily available than in that prepared without it. The rate 
of fermentation is greatest when molasses is applied to the heap, and least 
when the manure is well compacted without molasses.” 

Soils studies, B. W. Rupbeoht (Florida 8ta. Bpt 1927, pp. 33, 34 ). — ^In a 
study of the effect of various nitrogenous fertilizers on Norfolk and grass plats, 
ammonium sulfate and ammonium phosphate showed an increase in soil acidity 
even at the end of but six months of the experiment, while sodium nitrate appli- 
cations showed a decrease In acidity. 

The influence of various nitrogenous fertilisers on the availability of 
phosphate and potassium, J. F. Fudge (Alabama Sta. Bui. 227 (1928), pp. 
49 ). — Soils of the long period fertility experimental plats not only of the Ala- 
bama Experiment Station, where the study was made, but also of the Rhode 
Island, New Jersey, Pennsylvania, and North Carolina Experiment Stations, 
were examined in the course of this somewhat extensive investigation of the 
effects of nitrogenous upon potassic and phosphatic fertilizers. Attack upon 
the problem w’as made principally through determinations of phosphate and 
potassium concentrations in the displaced soil solutions and in soil extracts, in 
the preparation of which water, 0.04 w carbon dioxide solutions, and 0.2 n 
nitric acid were used, and by means also of the Neubauer plant seedling 
method (E. S. R., 63. p. 319). 

As a general conclusion drawn from this work, variations in the availability 
of potassium and of phosphate resulting from the use of various nitrogen 
fertilizers are deemed dependent upon two principal factors Introduced by 
the nitrogenous fertilizers, (1) a modification of the reaction of the soil, and 
(2) the introduction of various cations. The acid-forming fertilizers, am- 
monium sulfate, ammonium nitrate, licunasalpeter, and urea “caused an 
increase in water-soluble potassium, but this increase was at the expense of 
the potentially available supply, as indicated by Neubauer tests and nitric acid 
extracts.” The acid-forming fertilizers also caused a marked decrease in the 
availability of phosphate. The physiologically basic nitrogenous fertilizers, 
sodium nitrate, calcium nitrate, and calcium cyanamide, caused an increase 
in phosphate availability. They also decreased the water-soluble potassiuin but 
tended to conserve the potentially available supply. 

Individually, the effects of the various nitrogen sources Invest^ated are 
r^rted as follows: Sodium nitrate Increased phosphate availability, both the 
^ decrease in acidity and the introduction of the base sodium being considered 
‘ effective in bringing about this result Potassium concentrations in the dis- 
placed soil solutions and In water extracts were reduced, but the composition 
of the nitric add estracts and the results of the Neubauer test indicated a 
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concentration of the potentially available potassinm. The sodium nitrate plats 
were relatively high in soluble calcium. Ammonium sulfate mtakedly decreased 
phosphate availablUty, impoveribhi.d the soil with respect to calcium, and made 
iron and aluminum effective in forming phosphatic salts. Soils receiving am- 
monium sulfate w^ere found high In wafer-soluble potassium, made available at 
the expense of the potential supply. It is noted that leaching of potassium and 
Its ineflacient use when made abnormally soluble by ammonium sulfate will 
vary with a number of such factors as total potassium supply available, the 
nature of both surface and subsurface soils, rainfall, and plant growth. ** It Is 
possible that w^here there is a large supply of ix)tentially available potassium 
and leaching Is a minor factor, the use of ammonium sulfate will increase 
potassium availability to crops for a long period of time.” 

Calcium nitrate appeared to have about the same effect on the New Jersey 
soil, the only soil on which it was tested, as did sodium nitrate with re^^pect to 
acidity and potassium solubility. Soluble phosphate was less on account of the 
formation of insoluble calcium phosphates. 

With respect to potassium availability, calcium cyanamide behaved very 
much like calcium nitrate, but with respect to acidity it brought about a greater 
decrease than did any other source of nitrogen Investigated. It caused a 
marked Increase in phosphate availability in the Aialmma soils, exceeding 
sodium nitrate in this effect, but upon the New Jersey soils it acted much as 
did calcium nitrate. Calcium cyanamide decreased water-soluble potassium but 
did not show a corresponding effect upon the nitric acid extiucts and the Neu- 
bauer tests, the latter iadicating ** considerable increases due to the use of this 
fertilizer.” 

Dried blood increased acidity, but not nearly so much as did ammonium 
sulfate. In other respects the conclusions drawn are less definite than in the 
cases of the preceding sources of nitrogen. 

Liming greatly decreased acidity and caused a marked increase in phosphate 
availability. The results with potassium were less consistent. 

The concentration of phosphate and potash essential for plant growth 
in cnltnre solutions, F. W. Paukeb and W. H. PiEBaE (AlaVama 8ta, Rpt. 
1927, p, 9 ). — ^In a continuation of previous work (B. S. R., 59, p. 616), the maxi- 
mum growth of corn was obtained at a concentration of 0.3 part per million of 
PO 4 , but the growth at 0.1 was very satisfactory. It is concluded that the 
maximum growth of corn can be secured at very low concentrations of phos- 
phate, though as yet good groTvth has not been secured iu cultures at concen- 
trations comparable with those in the soil solutions of some rather productive 
soils. 

Maximum growth of corn and soy beans was secured in culture solutions of 
7.600 cc. when the concentration of K was 2 parts per million. 

The unavailability of phosphorus in rock phosphate to some southern 
crops, R. P. Babtholomew {Jour. Amer, jSfoe, Affron., 20 {1928), No. 9, pp, 918- 
920, figs, 2 ).— The esperimeuta. detailed in this contribution from the Arkansas 
Experiment Station consisted essentially in the growing in quartz cultures under 
treatment rfther with rock phosphate or with superphosphate (acid phosphate) 
of 11 crop plants common in the Southern States, together with determinations 
of the calcium and phosphorus contents of the plants grown, the last-named 
procedure being designed to bring out the relation, If any, between the compo- 
sitlou of the plant and its feeding capacity with respect to rock phosphate. 

Cotton, cowpeas, sorghum, serradelia, beggarweed. le^-pedeza, bur clover, rice, 
and velvet beans made very little growth on the rock phosphate. Vetch made 
about one-third as much from rock phossfiiate as from superphosphate, and 
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sweet clover about three-fourths. No definite relation between the calcium : phos- 
phorus ratio in the substance of the plants and their ability to feed on rock 
phasphate was demonstrated. It is concluded that factors otlier than the 
calcium content play an important part in determining the ability of the plant 
to secure its phosphorus from rock phosphate. 

The oxidation of sulphur in suspensions of activated sludge and its 
influence on the solubilization of mineral x)hosphates, 0. Y. B>. Aytab, 
T. S. S. PEEUiiAL, and E. V. Nonnis {Jour. Indian Inlt. 8ci., IIA (f988), Ho. 8, 
pp. 8o-00. pU. 3 ). — In the seiies of experiments in which sulfur was added 
without a neutralizing agent the pH value dropped to 1.6, with a concomitant 
rapid production of titrable acidity. On adding mineral phosphate there was 
a fctUl greater formation of acid, but this was used up in the solubilization of 
the phosphate and the pH value remained at about 4.6. In the absence of 
catalysts there was no corresponding increase in the water-soluble phosphate 
production when the sulfur oxidation increased, but in the presence of small 
quantities of sulfates of manganese, iron, and aluminum a rapid Increase in 
phosphate solubility was noted. With the rapid oxidation of elementary sulfur 
there was an accumulation of water-soluble sulfate, and the amount of the 
sulfur oxidized in proportion to the mineral phosphate made soluble was found 
generally to be 4 of the sulfur to 1 i>art of mineral phosphate in the absence 
of catalysts, the Introduction of tlie catalysts reducing the ratio to 1 : 1. 

Testing fertilizers for Missouri farmers, 1927, L. D. Hatgh (Missouri 
8ta. Bui. 260 (1928), pp. 62, fig. 1 ). — This is the usual annual report of fer- 
tilizer analyses for the year and includes suggestions for manufacturers of, 
dealers in, and purchasers of fertilizers and their component substances. 

AGEICTHTUEAL BOTAISTT 

3ieasiirement of the biologically active ultra-violet rays of sunlight, 
L. Hni (Boy. 8oc. ILondm}. Proc., Ser. B, 102 (1527), Ho. B 715 pp. 119-128. 
pi. i, o).— Daily values of biologically active ultra-violet radiation, taken 

at many places during 1925, 1926, and part of 1927, show a great loss of this 
radiation in smoky cities, the winter readings being much lower than the 
summer readings. 

Davos in Switzerland receives a greater amount of ultra-violet radiation than 
does the most favored British place, but is surpassed in this respect by Aswan 
(Assouan) in Egypt. 

Relation of leaf structure of conifers to light and moisture, J. A. Labsen 
(Ecology, 8 (1927), Ho, 3, pp. 371-377, pi. 1 ), — It is stated that comparisons 
between the structures generally conceded to pertain to light do not show 
graded structural changes coiTesponding to gradations of tolerance. The 
extremes of the series show distinctive adaptations to light conditions as 
regards leaf shape and color, relative amount of leaf palisade parenchyma, 
relative amount of leaf spongy parenchyma, lignified leaf parts, and dis- 
tinctive coloration. 

Structures related to moisture requirement (most of these are related indi- 
rectly also to light intensity) show lack of differentiation in intermediate 
leaf forms and the same general conformation to expected differences in the 
extremes of the series. Characters in which the extremes show fairly con- 
sistent differences are general shape of the leaf, stomatal depression shape, 
stomatal location (in relation to grooves), nature of the parenchyma tissue, ratio 
of xylem to the entire leaf, amount of xylem to stoma, amount and condition 
of intercellular stpace, and the presence or absence of endodermis and the d^ee 
of its lignificaiioD. 
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The chemical nature of the middle lamella, W. M. Hablow (^. Y. State 
Col Forestry, Syracuse XJniv., Tech, Pub. 21 (1927), pp. 11), — In this paper, 
intended to constitute the first of a series investigating the chemistry of cell 
walls in place, terms are defined, the related literature is reviewed and dis- 
cussed, and a bibliograpliy of 18 titles is given. Professedly, this paper seeks 
merely to harmonize a number of conflicting ideas as to the constitution of 
the middle lamella. 

The decomposition of chlorophyll in the rinds of Satsuma oranges, 
W. A. Gardnee (Alabama Sta. Rpt. 1927, p. 17). — ^The author claims that 1 part 
of acetylene to 4,000 of air and 1 part of ethylene to 4,000 of air are far 
superior to motor exhaust for coloring oranges when the temperature is 
kept at 25° C., with high moisture. The cardinal temperatures for the 
ehlorophyll-decompo''ing enzyme of Satsuma orange rinds were found to be: 
Minimum, below 13® ; optimum, about 45° ; and maximum, about 75° ; with 
the thermal death point, SO®. Oxygen treatment is said to promote the destruc- 
tion of chlorophyll in the rinds of Satsuma oranges, while the above-mentioned 
hydrocarbons in high and medium concentrations inhibit its decomposition. 
In high dilutions the hydrocarbons may stimulate the action of the decom- 
posing enzyme. The juice of green untreated orange rinds was found to lack 
the enzyme frequently. It is claimed that the enzyme requires a substratum 
with a slightly acid reaction, since it does not function in solutions that are 
slightly alkaline. 

Oxydo-reductious [trans. title], E. Aubel and L. Genevois (Rev. Oen. Bot., 
40 (1928), Nos. 469, p/h 53-62 ; 4"t0, pp. 120-127, figs. 2; ^71, pp. 184-189, fig. 1; 
472, pp. 244-^51). — ^A somewhat general review, dealing largely with related 
literature, and accompanying a bibliography of 65 titles, is included, with an 
account particularizing in regard to potential of oxydo-reduction in plant 
cells, potential of oxydo-reduction and respiration, potential of oxydo-reduclion 
and sexuality, and examples of biological oxydo-reductions. 

Catalase and germination [trans. title], F. Sohmiedeb (Mitt. Siichs. Forstl. 
Verauchsanst. Tharandt, 3 (1927), No. 2, pp. 65-96, figs. 4)^ — ^During the process 
of germination, the catalase content of seeds passes through a grand period 
(according to curves shown), reaching a maximum and then declining steeply. 
The course of catalase is correlated with that of growth and is in relation to 
the factors concerned in germination. Particulars are given. 

Symbiosis in higher plants [trans. title], J. Maqboxj (Rev. 04)1. Bot., 40 
(1928), Nos. 4S9, pp. 45-52, fig. 1; 4’^0, pp. 111-119, figs. 4; 471, pp. 174-163, 
figii- 4; 472, pp. 252-256). — ^The several topics dealt with hi this account include 
a definition, with discussion, of symbiosis; ectotrophic and endotrophic mycor- 
rhlzas ; characters of the mycorrhizal fungi ; physiology of mycorrhizas ; rOle of 
symbiosis in germination of seeds in the Orchidaceae; variations of activity of 
the fungi; Immunity in symbiosis; the embryonic tubercles of Orchidaceae; 
physicochemical factors in tuberlzation ; asymbiotlc germination hi Orchidaceae ; 
the ease of a potato, Solamim maglla; the tlieory of the protocorm and the 
origin of vascular plants ; and symbiosis in the Hex>atlcae. The bibliography 
includes 45 titles. 

Nodules in lupines [trans title], P. Milovidov (Rev. 04n. Bot., 40 (1928), 
No. 472, pp. 193-205, figs. 2). — In connection with discussion of studies and 
with a bibliography of 16 titles, it is stated that infection of rootlets of lupines 
occurs, as in other legumes, through the agency of infectious filaments arising 
in the root hairs and extending thems^ves in the form of Intercellular zodgloea. 
In lupines the nodosities arise in the layers of the perlcambium. The forma- 
tion of voluminous baeleroidal tissue results from the division of individual 
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cell® pievlou<\" Iifectc*, coia^ *'^n or the bacteria in each into two 

parrs, T;\hiob m lo « r ’o * * 0 ^ 1 ami which a'cniLnlale at the poles of the 
ntitotic splnd.3« In the ^hrnc )f hor»<\. The mitotic ligufes in infected cells are 
perfectlj noiuiai- 

Cells of hac toroidal ti-:!!!© hng retain the capability to divide by mitosis, 
despite the numerciis living b cleria which they contain. Bacteria in nodosities 
of lupine appaitiiitlj do noi present a case of genuine parasitism. During 
their development in a nodule, the bacteria do not undergo any morphological 
modification. No branehirg foim*^ were seen. In parts of old nodules of 
Lupinus perc}it^*9, -which are in a condition of degenerescence, there may be 
found a nonvork of intercellular 2 o“* 5 l'-ea packed with young forms of bacteria. 
The m<'de of propa^rtlou of nia^teria iu lupine nodules is said to be of a type 
which is new and dJ&iioel fiom the two types picviously known. 

Wild legumes and soil fertility, E. Campbell {Ecology, 8 (1927), No, 4, 
pp, 480-48J) .—The percentage of wild legumes in the native vegetation of 
impoverished soils con.i3f 'Jtl.ely hli,* , decreasing proportionately in natural 
revegetation with tne increase of total nitrogen in the solL Meltlofus alia is 
ihe loadmg revegelation U game in the Middle Western States, while Leapedesa 
striata and other species of Lesi^edeza lead in the Southern States. The 
genus Lespedez.i seems to be acid tolerant The kinds and percentage of 
native legumes In any wild association of plants are an index of ecological 
conditions. 

A summary of the soil fungi, J. C. Gilman and E. V. Abbott (loim State 
Cot Jour, SoL, 1 (1927), No. 3. pp. 22o-34^> — “The key to soil fungi 

presented here is the outgrowth of a study of the fungus flora of soils which 
has extended over a period of nearly five years. During the course of the 
work several hundred ihoiations were made from soils in Iowa and Louisiana, 
while a less systematic siudy was made of soils from other sources as oppor- 
tunity arose. The key is intended to include all of the species of fungi which 
are reported in the literature as having been isolated from the soil, in addition 
to those which are reported for the first time by the authors. Certain excep- 
tions are noted under the different genera. . . . 

“ Wherever possible the key has been based on the existing keys to the various 
genera and species, making such changes as were necessary to include the soil 
forms and the new species described. . . . 

“ The term ‘ soil ’ is not defined. , . . Only such forms as have been directly 
Isolated on an artificial cultural medium are included.'’ 

Two hundred and forty-two species of fungi in Cl genera obtained from the 
soil are described. Of these 20 are indicated as new. Twenty-six of the 
species have not previou'dy been reported from the soil, and 58 are reported 
from new localities. 

Food plants, D. Bois (Les Plantes Mimentairea. Paris: Paul LeohevaUer, 
1927, pp. 593. figs. 235). — ^In this book, the first volume of the EncydopSdie 
Biologique, the author deals with food plants over a wide range as regards 
their history, utilization, culture, etc. 

Medicinal plants of France (Noa Plantes M5dicinales de France, Paris: 
Com. Intermln. Plantes Med., Off. Natl. Matkrees Premieres [1928], pla, 8),— 
Illustrations in colors, popular descriptions, cultural directions, and uses are 
given of the following plants that are recognized to have medicinal value: 
Melissa offlcinalis, Batura aframonium, Althaea opleinalis, Citrus vulgaris, Aesculus 
hippocastanum, Lappa major, Lavandula afPcinalis, and Bvernia prunastri and 
B, furfuracea. The present issue is part 7 of a series. 
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Plant material Introduced by the OfSce of Foreign Plant Introduction, 
Bureau of Plant Industry, from October 1 to December 31, 1D25 ((7. S. 
Dept. Agr., Inventory 85 (1928f, jp. 32). — Desscr ptive notes are given of more 
than 600 lots of seeds and plants inirodncel for te'-Mlng, a large portion of the 
introduction^ having been secured by F. H. Dorsett in Munchuria, 

GENETICS 

The interaction of genes in development, C. n. I>A^roIiTH (8oc. Expt. 
Biol. an4 Med. Proc., 24 (192ti), No. 1, pn. 6,^71). — ^Evidence is presented from 
the action of the yellow gene in mice — ^whlch is lethal %vheii homozjjaous and a 
single dominant causes yellow coat color and ndip ^sitj — ^in Us relation to the 
genes for color and spotting, to indicate" that the gcn6=; do not iiteract in the 
beginning to produce a definite type of protoplasm bn« that they behave as 
separate djuamic factors In development. 

Studies in Prunus, I, n, C. B. Bablinlton fJotn. Otnerk^s, 19 (iS28), No. 2. 
pp. 213-236, ph. 8, figs. 25 — A dettilled ie<)rL^ of sLuaus at the John Innes 
Horticultural Institution, England, upon the somatic chiomosome constitution 
and chromosome behavior in a i urn! er of species of cherries. 

Somatic chromosome number determl lert in the flower bud<! of grafted varie- 
ties and in the root tips of seedlings indicated that 8 is the basic number for 
Prunus. Sour and Duka cherries were tetrap'oid and sweet cherries approsfi- 
mately diploid. 

Discu-sinc the probable oiigin of cherries, U is sug^e-ied that P. avium 
is the older stock and that it i*^ not impo-^bible that P. resulted from 

hybridization of P. avium and a tetraploid specie^, po«<5loly P, fruficosa. 
Irregularities were noted in the chromosome behavicr of every sweet cherry 
examined. Duke cherries, commonly believed to be hybrids between swoet and 
sour forms, are thought to ha^e arisen as« aberrant doullcd segregates from 
diploid gametes of sweet cherries. All of the edible ^arietie* oi sweet cherry 
were aneuplold, having 1, 2. or 3 chromosomes beyond the diploid number. 
These extra chromosomes are thought to have gi*eat value in determining char- 
acters for which the genetic basl*^ is backing in the diploid. The oceurreuee ot 
incompatible groups of self-bterile «!weet che..Ties may be due in part to the 
close family relaiioubhip which must exist betw'een them, '^ince practically all 
sweet cherry varieties tra^^ their oriepn directly to the garden or orchard. 

Caima crosses. — The chromosome numbers of Oanna glauca, O, 
glanca X indica Fi, O. aureo-vittate, and C. aurco-vittata gfgas, J. A. 
Honing (Meded. LandbomrhoogescK 'Wngeningo k 32 {1928), No. PP. fioe. 
51.).— The haploid chromosome count in C. glouca and in t\ niireo-viitata was 
found to be 9. Univalent chromosome^ were observed in diskinests in a hybrid 
between O. gXavea and C. indica. Gigas forms were noted in 7 out of 4,399 
0. aurea-vittata Individuals. 

Oytological and genetic studies on Fragaria, K. Tchtjiiia. (Genetics, 11 
(1926), No. 6, pp. 590-604, Jigs. 30). — Stud.es at Haiward University involving 
11 species and 12 cultivated varietie'^ indicated that the ha^ic chromosome 
number in Fragaria is 7, and suggest the po'^sibility of grouping species accord- 
ing to the diromosome count. The so-called European type with 7 haploid 
chromosomes contains F. vesca, F, americana, F. oaliformca, F. meatoana, P. 
helleri, and F. hracteata; the Haut-bois type with 21 haploid chromosomes Is 
represented by F. elatior; the American type with 28 haploid chromosomes by 
F. Virginia na and F. glanca; the Chilean type with 28 haploid chromosomes by 
F. chiloeusis and F. cuueifoHa: aud the cuni'Saced variety tyi»e with 28 haploid 
doomosomes by William Belt, Chesapeake, and other commercial varieties. 
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Witli 7 as the ba^ic haploid number, Fragaria was evidently represented by 
diploid, tetrap’oid, hexaploid, and octoploid species. Dicchesnea indica, with 42 
haploid chromosomes and capable <»f crossing with F. vesca, may be considered 
as aviodecaploid species. The European type with 7 gametic chromosomes is 
considered the primitive form, a hypothesis further confirmed by the plants 
and their hermaphri clitic flowers. No wild species was found with 14 haploid 
chromosomes, but a retraploid form was obtained in a F. l)racteaiarXF. helleri 
cross. The results corroborate those of Longley (E. S. II., 56, p. 130). 

Cytological studies in the genus Nicotiana, M. Cheistoitf (Genetics, 
(1928), Xo. d, pp, 233-271, figs. 69). — Cytological studies at the Bussey Institu- 
tion with species of Nicotiana showed the haploid numbers in N. talaoum, N. 
i'u^tica. X. ligeJovd, X. viscose, X. nudicaulis, N. quadtivalvis, and N. multi- 
valvia to be 24, Jn X. suavrole^is 16, in X. paniculata, X. gluUnosa, X. glauca, X. 
^tflvcstris, X. tomevtosa, N. acuminata, X. trignnophglla, and X. caudigera 12, 
in X. longfiora and X. pdimlagtni folia 10. and in X. alata and X. langsdorfili 8. 

Crosses among 15 species showed four degrees of compatibility between 
the species. It was found further that species with 8 haploid chromosome 
numbers pro*luced fertile hybrids as did species with 10, while the ability to 
hy]»ridize was very low between species with 12, although less difficult he- 
t\seen «!pecie« with 24 chromosomes. Morphological descriptions of species 
hybrids obtained are given, with comments on the reduction division in the 
pollen mother cells in nine species hybrids. The hybrids which reached ma- 
turity were completely sterile, with one exception. Nonviability of the gametes 
seemed to paradel irregular i eduction division. 

The compatibility of the species appeared to show greater relation to the 
chromosome number than to the taxonomic status, although possession of the 
same chromosome numbers by two species does not mean that they will cross. 
In general a cross can be made more easily when the species with the higher 
chromosome number is used as the female parent. There seemed to be no 
particular correlation between the vigor of the hybrid and the mode of the 
reduction, except that in cases where the reduction division is normal the 
plants are never weak. Although the Nicotiana species probably did not 
originate by multiplication of 4 chromosomes, it is held possible that they did 
originate from rne < r more S-chromosome species by a reduplication of cer- 
tain chromosomes or of whole sets of chromosomes. 

Contribution to the genetical investigation of inheritance of the num- 
ber of leaves and other characters with Nicotiana tabacnm [trana title], 
S. B. Datidowh (Dawidowicz) (Trudy DetskoseJsk. Akkiim. 8ta. Leningrad. 
8eUk. KIioz, Inst. (Bui. Sta. AceJim. Leningrad Agr. Inst., DcUkoje Seto), Xo. 7 
(1928), pp. 7-SS. figs. 3; Eng. ahs,. pp. BOSS'). — ^The inheritance of length, width, 
and numbers rf)f leaves, plant height, and time of blooming were studied in the 
progenies of hybrids between varieties of X. tahacum with many and few 
leaves, respectively, and differing In other quantitative characters. 

Each quantilative character in Fi and Fa seemed to be characterized by a 
series of continuous gradations in size, the variation being the greater in Fa, 
The average values for these characteiB in different progenies tended to He 
between the parental averages. This was particularly noticeable with number 
of leaves, which seemed to be the character least affected by soil conditions. 
Number of leaves appeared to be corrriated with eorllness but^wlth no other 
character. The author conclnrles that the characters studied are all dependent 
oa several distinct factors which are equally effective. 

A genetical investigation concerning the formation of the bases of the 
tobacco leaf [trans. title], ID, A. Bubtsev (G. A.Boubzev) (Trudy Detskoselsk. 
AkMim. Bfa. Leningrad. Selsk. Khoz. Inst. (Bui. 8ta. AccUm. Leningrad Agr. 
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Inat,, DetaTcoje Selo), No. 7 (1928), pp. 47-115, flga. 59; Eng. abs., pp. 88-93).— 
A preliminary report given on a study of the genetic structure of leaf bases in 
selections from tobacco hybrids indicates tenratively the factorial composition 
of a number of basal forms. 

Some hybrids of vaiietles of white clover ( Trif olinm repens Ij. ) * A. G. 
Ebith (Jour. Genetics, 19 (1928), No. 3, pp. 351-355). — ^Fi hybrids of crosses 
between several varieties and races of while clover showed no correlation be- 
tween leaf color and cyanophorism in any of the hybrid plants. A single 
factor difference was indicated between pink and white flowered plants, with 
pink dominant. 

Some observations on mutations in deciduous fruits, B. D. Dbain (Ame?\ 
Soc. Eoi’t. 8ci. Proc., 24 (1927), pp. 147, 14S). — Attention is directed to various 
mutations which have been observed by the author in the cherry, plum, peach, 
and apple and which suggest by their frequency that mutations are not so rai*e 
as commonly believed. 

Mutations in barley induced by X-rays and radium, L. J. Stadler (Science, 
68 (1928), No. 1756, pp. 186, 187). — Germinating seeds of barley treated with 
X-rays at the University of Missouri gave rise to a number of mutations, largely 
seedling characters of chlorophyll defects. The treatments had been so given 
that the somatic mutations induced affected tlie progeny of only part of the 
plant. Soaking the seeds In m/5 solutions of barium nitrate, lead nitrate, and 
uranyl nitrate appeared to increase the effectiveness of irradiation. White and 
vlreseent mutations were also induced by radium treatment. The 48 mutations 
tauslng distinct seedling characters found following irradiation include almost 
all the seedling characters of barley previously reported and several not de- 
scribed before. No mutations were found in untreated plants, of which about 
1,500 head progenies were examined. 

The inheritance of pod characters in the bean [trans. title], S. WOtoioki 
(Acta Soc. Bot. Polon., 5 (1927), No. 1, pp. 20-51, figs. 6; Oer. abs., pp. 48-51 ). — 
Studies of the Fj, Fi, and P* generations of crosses between bean varieties 
differing widely in the fonns of their pods led to the conclusion that length, 
breadth, and thickness are dependent upon multiple factors. That these factors 
are separate entities and are able to combine in various ways was evident in 
ihe diverse forms of pods in the several generations. In the Fb generation of 
the KrdlowaXJapoliska cross the coejBaciunt of correlation between length and 
breadth of pods was 0.47C±0.08, between breadth and thickness Q.072±0.11, 
between wavlness and flatness 0.223±:0.05, and between pod length and the 
number of seeds 0.773±0.07. It is assumed that linkage exists between the 
factors governing pod length and pod breadth. 

The disturbing effect of the glutinous geue in rice on a Mendelian ratio, 
L. F. Chao (Genetics, 13 (1928), No. 3, pp. 191-225, fig. I).— Studies at the Wis- 
consin Experiment Station of hybrids between glutinous and nonglutlnous rices 
indicated that the nonglutlnous factor is a Mendelian dominant to nonglutlnous 
and due to a single factor pair, Gl gl, A significant deficiency of the recessive 
type appeared to be the result of self-pollinating heterozygous plants. The 
cause of the deficiency is probably to bo sought during the development of the 
male gametophyte, particularly during the vegetative growth of the pollen tube. 
The primary cause of the differential pollen tube development occasioning the 
distorted nonglutlnous and glutinous ratio is attributed to influences inherent 
to the glutinous gene. Experimental evidence submitted indicates that pollen 
tubes carrying the glutinous gene and growing slower under ordinary conditions 
may grow faster under particularly favorable conditions, such as tanperatuie 
a^hd humidity, producing an excess of recessives. 
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rErthev e^’iuence on ih? ^pctoi* s • hittojness in the sweet axiaond, M J. 
Heppnik 11 <l^ze\, Xo. 6, pp. 605. .—Records taken on the total 

• •f 723 almond trees resulting fr.»m +he crossing of various commercial varieties 
fchoweil a tt>tal of 547 sweet and 176 bHter f lulled trees, a proportion of 
o.lUSrl, very closely api»roximatlng the ‘expected ilendelian 3:3. With the 
escepiloii of two cros«ses in which the variety Harriott appeared and which 
yifcded all sveet iiuh. the results strongly indicated that practically all almonds 
are hetert zygous for sweetness as the dominjint character and bitterness as the 
leces^ive character. 

Ihe occurrence of nose spots a id tall spots in guinea pigs, O. iX. Eaton 
Apr. Rc'^enrch IV, ;S.], 57 tlQ^S), Xo. 1, pp, 25-41, figs, 6), — A study of 
the occarrenre of nose and tail spot rm .ng the inbred families of guinea pigja 
in th^ De''tay:ile colony of the Bureau of Animal Indu^^try, U. S. D. A., showed 
that family 2, which produced a considerable number of nose- and tall-spot 
i ndi vidua’ s, could le divided into tw^o iine« Ir the eighth and ninth generations, 
the one producing 14.4 per <*ent of nose-«ij(»t and 2.81 per cent of tall-spot 
animal^f, "vshile the other lire produced 3.31 per cent of nt.se-spot and 9.93 per 
c*ent of tail-sijul anImal^. The other inbred families, as a whole, produced 1.01 
PT cent of ncse-spoi individuals and 163 per cent of indlvidnals having 
tall spots. 

In a selection experiment for the p-oduer;on of nose spot, the percentage of 
nose-siAit individuals was onlj 1420, which was similar to the amount found 
in the particular line •'huwi'^g a high percentage of this characteristic. There 
was very little » r iio relation between the occurrence of the nose-spot and tail- 
cbararteristics to birth weight, «ize of iitter, mortality, s'^ason of birth, sex, 
or litter rank in which the pigs 'were b th^rngli the nose-spot animals showed 
^^lightly more white, this being accounted fer by ILe presence of the spot itself. 
The line fhotvlng high pei‘c<-ntace.«: <f nc^e aud tall spots also showed an excess 
of r»d £ijrt& on the right '•hoarder and left hip in about the same proportions 
as red T^ar^ in excess of Inack in «he whole coat area of the animals. The nose, 
h< wevei*. 'showed a g: ‘cat.r tendency to be rod if colored at all. 

Ii was corcbMed tha: with the presence cf the factors for the tricolor pattern 
the KcatL*»u ux the bpot^ appears to be d.ieimined by local conditions, with a 
sllcht hereditary tendency of colors to develop at specific locations in par- 
tlcnlar lines. 

Wool covering on face, ears, and legs, E. G. RirzadAN {Xew EampsMre 
8ta, Tech. Huh SI pp, 05, pis, 4» — ^The results of a study of the 

Inheritance of w« ol coverirsr on the face, ear?, and legs of bheep, made by cross- 
ing Southdown^, Hampsliires, Oxford^, and Dorsets with Rambouillets, indi- 
cated no s’mple dominnnwC for heavy or light covering of wool on these parts. 
There was marked variab'liry in the wtoling of the T* offtprlng In the different 
'Which indicate 1 heleruzycrusl^y in the parent breeds. There was a 
fte.ieral tendency for the F.s to show a greater variability, but with less wool 
covering thau t a the T s. There wa«5 a stdl further regression In the degree of 
wooling of th ‘ bead in the F w’hfeh \fas explained as due to the failure in the 
h election cf F. Stres widi a hea’^y c. *cring of the face, ears, and legs. 

It is eunduded that the Wi ci v(»voiing of the face, ears, and legs was subject 
to several g uupa *jf complex frciors independent of each other. A correlation, 
berweeit the diameter of th« fiixr and the degree of wool covering on the face 
indicated ihat the Clymetcr of the fiber of animals having fleece over the face 
was usually leas thou 27 to 30 p, 

A study of the implant «ti'' ti of the ovaia of the pig from the stage of 
the bilaiiUiiar blastocyst to the completion of the fetal membranes, 0. H. 
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HfSUSER {Cainegie lust. Wash. Put. 360 pp. 229-243, pU. 5, figs, fi).— 

A detailed account of implantation of the pig embryo- up until the time when 
the formation of the fetal membranes is completed. 

The menstrual cycle of the monkey, Macacus rhesus: Observations on 
normal animals, the efiTects of removal of the ovaries and the effects of 
injections of ovaidan and placental evti*acts into the spayed animals, E. 
Allen {Carnegie Inst Wash. Put. 380 (1927), pp. 1-44, pis. IS, itg. J).-— A com- 
plete account of experiments for which preliminary reports have been noted 
from several sources (B. S. B., 50, p. 819). 

The effect of maternal age and of temperature change in secondary non- 
disjunction, B. B. Huestis (Biol. Bui. Mar. Biol. Lat., Woods Sole, 55 (1928), 
2i0. 2, pp. 121-1349 figs. 2). — In studies of the effect of maternal age and tem- 
perature on secondary nondisjunction in Drosophila, it was found that the 
percentage of exceptions to sex linkage was affected by a number of variables 
in the following order of importance: The genetic constitution of the female, 
the temperature at which the eggs were ripened, and the maternal age. 

Females of the XX constitution produced less than 1 per cent of primary 
exceptions, while females of the XXX constitution produced from 1 to over 20 
per cent of exceptions. The effect of temperature appeared to be direct, and 
the data suggested that the temperature effect increased as SO® 0. was ap- 
proached, though this relation was possibly due to genetic differences in the 
groups of females. The influence of maternal age on the percentage of excep- 
tional young appeared to be the result of interaction with other variables. 

Is the Manoilov reaction a better test for metabolic level than for sex? 
0. RmnuB and W. H. Reinhast (8oc. Expt. Biol, and Med. Proc., 24 (1927), 
No. 4, pp. 359S62). — Manoilov tests conducted on male and female pigeons 
have shown correct identification of the sex in about 85 per cent of the cases 
when the birds were in the resting stage, but the test is not nearly as accurate 
for birds during egg laying and incubation. The Manoilov test is concluded to 
be a more accurate indicator of metabolic level tlian of sex. 

Sex sterility and the diminutive copulatory organ in the domestic fowl, 
W. F. Dove (Science, 68 (1928), No. 1762, pp. 327, $28). — A lack of the diminutive 
copulatory organ in White Leghorn males was found to result in sterility or very 
low fertility in three of the four Individuals ot this character observed at the 
Maine Experiment Station. It T^as also found possible to separate the sexes with 
an accuracy of 75.6 per cent at 2 weeks of age and 81.7 per cent at 4 weeks of age 
by this characteristic. The error is due to the lack of the gland in some males 
and its presence in some females. 

HELD CBOFS 

[Agronomic Investigations in Alabama], J. T. WiLixiafSON, W. H. Apple- 
ton, M. J. Funchess, J. M. Bobinson, W. W. Pate, H. B. Tisdale, W. A. 
Gabdneb, J, F. Duqgap, B. W. Tayloe, and 0. L. Isbell (Alatama Sta. Bpt. 
1927, pp. 5-9, 16, 17, 25, 26, Cooperative fertilizer tests during 4 years 
showed nitrogen to he the element most needed for cotton on the Decatur, 
De Kalb, Cecil, Norfolk, Kalmia, Orangeburg, and Greenville soils and phos- 
phorus on the Clarkesville and Oktibbeha soils. For cotton following legnmes 
the most profitable fertilizer was superphosphate (acid phosphate) 600 lbs. and 
potassium chloride 75 lbs. When a satisfactory growth of legume preceded, 
cotton did not respond to sodium nitrate, whereas 100 lbs. gave a profitable 
yield increase if the legume made poor growth. 

Cotton yi^ds In 1925 were similar from sodium nitrate and ammonium sulfate 
applications on both limed and unlimed plats and in 1926 on limed plats. The 
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yield depression on the 1926 unllmed ammonium sulfate plat seemed due to 
acidity. Profitable yield increases followed Increase in fertiltealion up to 1,600 
lbs. per aero on cotton both dusted with calcium arsenate for boll weevil and 
undusted. The increase from dusting rose with the fertilizer rate up to about 
1.000 lbs. of fertilizer and but little thereafter, indicating that poisoning for 
weevil control Is unprofitable unless other conditions favor production of a good 
crop. Stable manure, sodium nitrate, and vetch as nitrogen sources were 
similar in increasing the yields of cotton and corn. Where cotton received 
sodium nitrate at the acre rate of 300 lbs. at planting and 39 and 66 days after, 
analysis of plants taken at intervals during growth showed that with applica- 
tion at planting very little nitrate was absorbed by the cotton during the next 
60 days. Absorption was rapid with application 39 days after planting, as 
much nitrate being taken up in 36 days as in S4 days when applied at planting. 
The absorption of T6 lbs. of nitrate applied at planting required 83 days, 
applied 39 days after planting 36 days, and 66 days after planting 27 days. 

The best cotton yields with both high and low fertilization have been made 
when spaced 24 in. in the row and 2 plants per hill. Practically the same yield 
was made on almost all plats carrying from 30,000 to 36,000 plants per acre. 

Monantha vetch sown September SO produced more dry matter and pounds 
of nitrogen per acre than that planted at three later dates, regardless of the 
cutting dates. Delay in planting resulted in smaller crops. The yield increases 
from delayed cutting were not so great as the decreases from late planting. 
The results of turning under vetch at different times for cotton and corn have 
been noted (B. S. B., 69, p. 437). 

Most of the commonly grown vetches and winter peas developed one or more 
nodules within from 6 to 9 daj^s when planted about October 1, and when 
planted November 1 to 7, in 11 to 21 days. When planted early in December 
from 22 to 81 days elapsed between emergence and tubercle formation in most 
species, but when planted the last week of February tubercle formation was 
almost as rapid as in October plantings. With delay in planting, in nearly 
every l^aime total growth decreased, plants reached the grazing, green manure, 
or hay stages later, and the i)erIod between emergence and blooming was 
shortened. Plants from pod-covered seeds of both crimson and bur clover 
were inoculated quicker and better than those from dehulled seed after treat- 
ment in inoculating solution, whereas inoculation was similar for both with 
seed planted untreated. Deficiency of available phosphorus, weedy grasses, 
leaf eating cateridllars, and fungus diseases all seemed to hinder the growth oC 
alfalfa. 

Changes in the percentages of molstui’e and carbohy<lrates in sweet potatoes 
were found closely associated with changes in soil moisture as iufluen<*o(l by 
weather conditions. Sweet potatoes left undisturbed in the soil until frost 
tended to gain In moisture percentage and to lose in percentage of starch. 

Potato experiments in Escambia County showed potassium sulfate in com- 
plete fertilizer to surpass the chloride as to yield, and cottonseed meal followed 
by ammonium sulfate to lead the nitrogen sources. 

[Field crops investigaUons in Florida], W. B. Stokes, B. W. Btjpbecht, 
A. P. Camp, J. H. Jepfebies, and G. B, Tedder {Florida Sta, Rpt 1927, pp, 17-26, 
37, 39, 40, $6-58, 96, 97, 117-119, flga. 2 ). — Agronomic experiments (B. S. B., 
60, p. 821) reported on from the station and substations included variety tests 
with corn, sorghum, and miscellaneous grasses and legumes; trials of winter 
legumes, cover crops, green manure crops, and lawn and pasture grasses; 
fertilizei^sts with peanuts and potatoes; an Irrigation trial with Napier 
grass; a mulching test with potatoes; and breeding work with cotton. 
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Of the winter cover crops hairy and Monantha vetch made the most satis- 
factory growth and were early enough to permit preparation for other crops. 
Certain other legumes grew well on Norfolk sandy soil highly fertilized and 
irrigated, but such treatments did not seem practical. Hairy vetch thrived on 
a number of. soils, except dry, sandy soil. Fertilizer treatments did not increase 
peanut yields on Norfolk sand, and ground limestone even depressed the 
yields of peanuts, as well as of corn and velvet beans, crown in the same 
rotation. 

Grotalaiia striata roots grow deeply on Norfolk sandy soil, aitalniug the 
extreme depth of 9 ft. 0 in., while on flatwood soil they penetrated to hardpan 
and then spread laterally. It led the cover crops at the Citrus Substation and 
yielded more hay than cowpeas, beggarwood, or velvet beans on Norfolk sandy 
soil In green manure studies with C. striata under greenhouse conditions, 
plants in early growth stages were relatively high in percentages of easily 
hydrolyzable carbohydrates, exccpiionully high in total nitrogen and soluble 
nitrogen, and relatively low in cellulose and lignin. After a period of rapid 
vegetative growth there was a 50 per cent decrease of easily hydrolyzable 
carbohydrates and a marked Increase in the percentage of cellulose and li'mln. 
However, during flowering and seed formation easily hydrolyzable carbohy- 
drates again became normal. Lignin mnained rather constant from then on, 
while cellulose increased gradually. The percentages of total and soluble 
nitrogen gradually decreahed during the later growth stages. All compounds 
increased in quantity, and the percentage of dry luattor in tbe plants rose with 
the advance in plant growth and weight. 

Centipede grass and yt. Augustine grasses continued to lead tbe lawn 
grasses. Bermuda gi*ass lawns and putting greens were kept green throughout 
the year by watering as needed, a])plyiug aminonicni sulfate or i)rospbale every 
2 weeks (totaling 1,000 lbs. per acre per year), and mowing daily during 
summer and about throe times a week during winter. Two years’ use of 
these salts has not cheeked weed growth in comparison with sodium nitrate. 
Manila, St. Augustine, Dallis, Para, Carib, and Napier grasses, Panioum aqnor 
tioutih P. altum, and FJchinochloa ctus-galll grew well after Hubuiergence for 25 
days at the Everglades Substation. 

Analyses by W. A. Leukel on Bahia and carpet grasses fri>m an established 
sod showed plants in uiigrazcd areas to be higbev in percemtago of easily hydro- 
lyzable carbohydrates and low(‘r in total nitrogen; i. e., showing a wider 
carbohydrate-nitrogen relation than grazed plants. ITngrazed plants produced 
rather upright growih and abundant seed, wliilo graz(Ml plants gave more 
vegetative top growth, fewer seed stems, and were more prostrate, forming a 
denser sod. Similar observations W’ore made on transplanted Itahia grass 
uncut and toiHJut at short intervals. 

The green weights of crowns, roots, and tops of Napier grass plants Crom 
equal areas irrigated with sewage wore over twice ns great as those from like 
areas irrigated with city water or unirrigated. Sewage irrigated plants also 
were outstanding in dry weights of crowns, roots, and tops, and their crowns 
were higher in percentages of dry matter and all forms of easily hydrolyzable 
carbohydrates and total nitrogen. The comparative showing made by the 
sewage-irrigated plants appeared to indicate the significance of proper fertili- 
zation of certain forage plants during their first years of growth. 

Yields of potatoes planted at weekly Intervals between January 10 and 
February 14, inclusive, and mulched with hay and weeds or not mulched, 
together with s<ill temperature and moisture determinations, indiented to 
M. R, Ensign that temperature Is the chief climatic factor influencing yields, 
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moisture being secondary and showing its chief effects in soil-temperature 
modification and influencing the amount of Bhizoctonia infection. Soil mois- 
ture content was the controlling factor of Rhizoctouia infection below 20* 0. 
(68® F.) and temperature above that point. Temperatures during the period 
of tuber growth sliowcd a high positive correlation with the average weight 
of tubers produced in the successive plantings, the highest yields being made 
at about 17®. Mean temperatures for the growing period of January to May 
15, over 13 years, indicate that potatoes planted January 1 to 15 in the 
La Crosse area are most likely to develop under favorable temperatures. 
Mulch reduced soil temperatures from 8 to 5® at a depth of 8.8 cm. (3.5 in.), 
and this seemed responsible for an increase in size and a decrease in number 
of potatoes per hill, resulting in more marketable tubers. The average green 
weight of tops per hill was the greater in nnmulehed rows. The lower content 
of soil moisture in the mulched area indicated a higher rate of transpiration 
from plants therein. 

[Field crops work at the Georgia Coastal Plain Station, 1927], S. H. 
Stasr {Georgia Coastal Plain Sta, Buh 9 (1988), pp. 8-20, 20-88, 4^4S, 60-82). — 
Agronomic experiments reported embraced variety tests with wheat, oats, rye, 
com, cotton, peanuts, soy beans, millet, velvet beans, winter field peas, vetch, bur 
clover, miscellaneous legumes, potatoes, sweet potatoes, and tobacco; fer- 
tilizer trials with oats, cotton, com, peanuts, potatoes, sweet potatoes, and 
tobacco ; liming and green manure tests with oats, cotton, and com ; cultural 
(including planting and harvesting) tests with wheat, oats, cotton, peanuts, 
potatoes, and sweet potatoes ; lowland pasture studies ; and storage trials with 
sweet potatoes. The leading crop varieties and conclusions and recommenda- 
tions from the investigations listed above were usually those indicated in the 
previous report (B. S. R., 68, p. 782). 

[Field crops work at the Duluth, l^Dnn., Substation, 1026 and 1027], 
M. J, Thompson (JIin?iesota Sta., Duluth Sul>9ta, Rpt 1986-1927, pp. 5-25, 
49-53, 55, 56, figs. 5). — Continued experiments (B. S. R., 56, p. 734) reported on 
for the years indicated comprised variety tests with spring wheat, oats, barley, 
rye, alfalfa, potatoes, mtabagas, mangels, turnips, and carrots; cultural (in- 
cluding seeding) tests with oats, barley, potatoes, alfalfa, sweet clover, and 
sunflowers; trials of rye, oats, and barley for cereal hay; storage, spraying, 
and fertilizer tests with potatoes ; trials of nurse crops for swei't clover ; pro- 
duction of clover silage, involving the woven wire cage; comparisons of 
meadow mixtures and of methods of renovating meadowlund ; and studios of 
crop rotations and crop sequences. 

Field crops for pump irrigation at Hamoy Branch Kxperiiiient Station, 
1020 to 1027, O. Shattttck and R. B. Hutchison (Oregon JSta. Bui. 836 
(1928), pp. SO, figs. 7).— Variety, fertilizer, and duty of water experiments are 
reported for the period 1920-1927, with suggestions for pump Irrigators in the 
Harney Valley and meteorological data. 

Leaders among the crop varieties Included Federation spring wheat, Turkey 
and Hybrid 128 winter wheat, Swedish Select, Golden Rain, Barly Mountain, 
and Idamine oats (in recent tests Markton, Three Grain, and Western Wonder 
oats), Trebi and Hannchen barley, Grimm alfalfa, Kaiser field peas, and 
Barly Ohio potatoes. Seeding methods and rates are indicated for these crops 
and for peas in combinations with oats, wheat, and barley. 

Duty of water tests indicated 12 acre-in. for wheat and for alfalfa, and 
the highest acre yields of field peas were made with 18 in. and of potatoes with 
14 in. In fertilizer trials manure demonstrated its value as a fortiltor for 
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wheat and sunflowers, and field peas made slight gains with manure and 
manure plus superphosphate (acid phosphate), whereas results with alfalfa 
were rather inconclusive. 

[Field crops work iu Tennessee], 0. A. Mooebs and L. S. MAYra {Tetinessoc 
8ta. Bpt. 1927, pp. 12, 13, 30, 31 ). — ^Experiments in coopoiMtion with the U. S 
Department of Agriculture at Claiksville showed sodium nitrate and auimonium 
nitrate to lead the nitrogen sources for tobacco. Magnesium chloride and 
sulfate were unprofitable, although apparently increasing yields. Average 
yields rose with increase of the potash Iroin 0 to 0 per cent in the complete 
fertilizer. An 8 4 « i fertilizer mixture yielded Jind jMiid bettor than an 8-2-2, 
and 400 lbs. of the 8 -4 - 4 was more profitable than 200 or 800 lbs. The yield 
and quality oi tobacco after bare fallow surpiC'sed those after winter cover 
crops of cereals. Tobacco did bolter after clover and sweet clover than after 
annual legumes and bettor on limed than on unlimed land. Plants spaced 3.6 
by 3.6 ft. produced more than at wider spacings. 

A brief account of the progress of cooperative corn improvement work is 
given by Mayer. 

[Agronomic studios in England] {Jow\ NatJ. Inst. Apr. Bot., 2 {1928), 
No. 1, pp. Jr^S ). — ^Experiments reported in these pages include trials of now 
early (1927) and of main crop potatoes (1925-2C) r(»i)orLed by W. H. Parkc?r, 
and tests of winter whe«it and spring barley (1925-2C) by S. F. Armstrong. A 
report by A. B. Humphries, J. V. Clover, and K. Hutchinson discusses the quality 
of wheats from the above trials. Reports are also given of the Lord Derby 
Gold Medal potato trials, and of the PotJito Synonym Committee, both for 1927. 

Experiments with small grains in southern Arizona, 1. A. Brxuus and 
n. S. Hawkins {Aiizona 8ta. B%a. J26 {W2S), pp. 2J/9-273, figs. 7).— Varietal 
leaders among the small gridns included Early Baart wheal, common O-row 
barley, and Texas Red oats. The yields of rje, bi)Oit, and ommer were un- 
satisfactory. Early Baart gave its highest yields from late December and early 
January plantings, and Mar([uis did best when planted late in November. Oats 
and barley have produced better in ojirly winter than in laic winter plantings. 
Early Baart wheat yielded highest at 75 lbs. per acre, while somewhat heavier 
rates are usual for oats and barley. 

Whetit receiving commercial Icrtilizer surpa‘^sod manured wheat which in 
torn out yielded the chwks and wheat receiving suiKU’pho'sphatc (acid pUob- 
phate). Application of sodium nitrate to \\hcat eltlu^r in the i-ofl dough or hard 
dough stages Increased yields whoai the last irrigation was given In Iheio stages 
and noti<*eably increased the protein <»()ntenl of the grain. Wheat treat cmI with 
nitrogen fi'oxn several sources uv(»riigecl 2.2 pvr cent more protein than wheat 
receiving no nitrogi^nousi ftu’lillzers. 

Barley yields after <*orn considerably ex<‘t‘C(h»d those alter hegarl, and an 
annual application of 7 tons of maiiurt* per acTO did not entirely overcome the 
harmful eiro<*t of the hogavi. 

Storage tests with small grain have been noted earlier (B. S. II., 00, p. 40). 

Nomenclature of the abacA plant, E, B. (lorEtiANu (Philippine Jour. Hoi., 33 
(1927), No. 2, pp. i^/-753).— The names applied to the source or sources of 
abacA fiber (Musa spp.) are discussed briefly from trunslatlona of early 
descriptloniv 

The effect of spacing on the yield of cotton, 0. A. Moorats (Jour. Amer. 
8oc, Agron., 20 (1928), No. 3, pp. 211-230, figs. Review of spa<*lng tests with 
cotton in Texas and other Southern i^tates gave evidence that with 3-ft. rows 
3 in. could he allowed either way from the 1 k‘s( -.mndug without noticeable ('Hi’ct 
on yield. Somewhat (‘loser spacing appeared necessary under conditions of 
28()88**"29‘-*-— — 3 
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high productivity than low productivity. Texas data on 2 plants per hill were 
hardly conclusive, while Alabama and South Carolina results slightly favored 
2 or 3 plants per hill rather than 1, but were unfavorable to 4. Curves showed 
the best spacing to occur most often within 12- to IC-in. limits, with indications 
that slightly wider spadngs may be warranted under Texas conditions, Excei)- 
tions may exist where closer or wider spacing tlian the general average may 
be justified. Spacing recommendations with tolerances have also been indicated 
in another contribution from the Tennessee Experiment Station (E. S. K., 58, 
p. 831). 

Varieties of cotton for central east Texas, IT. P. Moekis and G. T. McNess 
(Texas Sta. Bui. S84 (1928), pp. 36, figs. 2).— Comparative trials of cotton varie- 
ties during the period 1918 to 1927, supplementing carter work (E. S. R., 43, p. 
33), showed Acala, Half-and-Half, and Lightning Express to lead with similar 
acre yields of lint. Acala is probably most suitable for the region considering 
its yield, staple, earliness, and ease of picking. Half-and-IIalf is too short in 
lint length, and Lightning Express, although leading in money value per acre, 
lint lengtli, and earliness, is deemed hard to pick. Truitt, Now Boykin, IjOiie 
Star, and Rowden are also considered good varieties for the section. Data are 
also given on holl size, length and percentage of lint, earliness, and comparative 
acre values of the principal varieties tested. 

Studies in Gujarat cottons. — ^Part V, Variability in certain economic 
characters, particularly in seed weight and weight of lint per seed in pure 
strains of Broach-deshi cotton, M. L. Patel and H. H. Mann (India Dept. 
Agr. Mem., Bat. Sor., 15 (1928), No. 7, pp. i57-2I7).— Studies in eight pure lines 
of Broach-deshi cotton reported in the fifth of this series (E. S. R., 57, p. 828) 
gave evidence that the seed weight and lint weight per seed from flowers open- 
ing on a single day are slightly less variable than from the total flowers of a 
strain. The boll maturation period seemed to be distinctly but slightly corre- 
lated with seed weight and affects the lint weight per seed to a greater extent. 
The kind of branch bearing the bolls had no relationship with the seed weight. 
There was evidence, however, that bolls arising Indirectly from primary 
monopodia give less lint per seed than other bolls from tho same plants. A 
definite relationship was apparent between the length of branch iiitornodcs and 
the seed weight and lint weight per seed on the bolls borne at the succeeding 
nodes. Seeds from bolls borne after long inteniodes were heavier, and tho lint 
weight per seed was also greater. Number of seeds per ])oll did not usually 
markedly affect the seed weight and weight of lint per seed. Seeds from 
4-locked bolls were usually somewhat lighter and tlie lint weight per seed 
slightly greater than those from 3-locked bolls. 

In general there seemed to be a marked tendency for both seed weight and 
weight of lint per seed to decrease in the later developed parts of the plant and 
in the younger parts of branches, especially In the case of sympodlal branches. 
The extent of decrease is also very high on this kind of branches. A type of 
plant should evidently be preferred which has numerous short sympodia rather 
than one with few long fruiting branches. It appeared that the lint weight per 
seed tended to diminish faster than the seed weight, i. e,, for the ginning per- 
centage to be less on the younger parts of shoots. Of the several boll char- 
acters studied for variation the weight of seed cotton per boll varied the most 
and the maturation period the least. 

Selection in the jowars of the Bombay Kaimatnk, G. L. Kottxjb and V. M. 
Ohavan (Bomba j/ Dept, Agr. Bui. 151 (1928), pp. 24, pis. 5).-— This account of 
improvement work with jowar (Andropogon sorghum) describes important 
varieties, agronomic characters, and the extent of cross-pollination. 



1929] FIELD OEOPS 136 

Austrian winter field peas, B. W. Hamilton (Olemson Agr, Col. E. C., Bast, 
Giro, 96 (1928) y pp. 4, fig. 1 ). — ^Practical cultural instructions. 

Potato experiments {Ohio ^ta,, Dept, Hort., ExpL md Research Work, 
1926-27, pp. 10-13, figs. 2 ), — Investigations reported on in tliis pamphlet, Includ- 
ing fertilizer tests, trials of certified seed (B. S. K., 53, p. 529; 55, p. 33), dates 
of planting potatoes (E. S. B., 50, p. 337), and sprout production (B. S. B., 59, 
p. 223), have largely been noted from other sources. 

Potatoes in protracted fertilizer tests in the 3-yoar rotation, potatoes, wheat, 
and clover, showed potash hunger on all plats receiving no potassium in the 
fertilizer. Data citc'd showed good responses in lield to potassium and to phos- 
phorus and also to manure, whereas nitrogen applications increased the number 
of small tubers. The clover seemed to supply all of the nitrogen needed. 

Tuherizatiou of potatoes increased by X-rays, E. L. Johnson {Science, 
68 {1928), No. 1758, p, 23 f ), — Seed tubers of certified Early Ohio potatoes, 
either uusproutod or sprouted, when irradiated before planting at the Uni- 
versiry of Colorado produced more tubers per hill but wilh a smaller average 
weight per tuber than untreated seed of the same stock. 

Belation of sorghum roots to certain biological processes, B. D. and J. K. 
Wilson {Jour. Amcr. Soc. Agiou., 20 {1928), No. 7, pp, 747-754 ). — In tests at 
Cornell University soil cultures containing sorghum roots lost supplied nitrates 
faster and evolved carbon dioxide more rapidly than cultures conlaining com 
roots, and an organism, guttation,’* known to assimilate both nitrate nitrogen 
and carbohydrates, thrived boiler in the sorghum root cultures. The results 
suggested that the injurious after effects of soi*gluim may be associated with' 
the comparative ease with which its roots are oxidized in soil, which process 
being accompanied with an increase in the unnibor of soil organisms and tn 
the assimilation of nitrate nitrogen would lend to deplete the available nitro- 
gen. The extent to which these ijrocesses go on in soil when young plants need 
nitrogen may determine the degree of injury which sorghum exerts on following 
crops. 

See also earlier notes by Breazcalo (E. S. K., 52, p. 83d) and Conrad (B. S. B., 
59, p. 135). 

Proceedings of the Ainoricau Soybean Association {Amcr. Hogbcun Assoc. 
Proo,, 1 {1025-1927), pp. 192, figs. 7),— Tlie history and activities of the associa- 
tion since its organizat icui in 1920 are rcviewcMl, and summary accounts arc 
given of busiiie.ss meetings from 1020 to 1027, inclusive, and field meetings 
from 1020 to 1024, with detailed reports including papers presented on soy 
bean brooding, growing, and utilization, of the field meetings in Washington 
ill 1025, in Mississippi in 1020, and in North Carolina in 1027, 

Keport of the Pusuruau, Java, Hugar Experiment Btatiou. for 102IT rtrans. 
title 1, V. J. KoNiNosnijataKR, E, C. von Pbitzklwitz van per Horst, P. ITonio, 
ETAf;. {Vmlag Procista. Jaon SulkcnnJus. Pasocrocm, 1927, pp. 243, figs. 20).— 
Experimental and administrative activUios reviewed for 1927 embrace agronomic 
studies including <*ullural, varU^tal, and fertilizer tests, breeding and cytological 
experiments and soil studios with sugar cane, entomological investigations, mill 
control, and iiivet'tigatlon of technological and chemical problems involved In 
the manufacture of sugar from sugar cane. 

Fertilizer studies with .sweet potatoes, G. V. C, HouaiiLAND {Soil Soi., 26 
{1928), No. 4, pp. •F(n*tiliz<‘r experiments with sweet potatoes on Nor- 

folk sandy loam at Bnow Hill, Md., under the direction of the University of 
Maryland showed the soluble nitrogen carriers, e, g., urea, sodium nitrate, and 
ammonium sulfate, used In a 3-8-8 (N-P-K) ferllilzor, to produce the highest 
average yields of prime sweet potatoes. The CO: 40 per cent ratio led the 
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inorganic: organic combinations. Tests during one year indicated Leunasai- 
peter to bo a very solrable nitrogen carrier for tbe crop when u^^ied with organics, 
comparing favorably with sodium nitrate and ammonium sulfate. More prime 
sweet potatoes were made with potassium than without, potassium sulfate, potas- 
sium chloride, and manure salts ranking in order. Application of 750 lbs. per 
acre of G-16-16 compared fat ovably with 1,500 lbs. of 3-S-8 fertilizer. A green 
manure cover crop of rye and vetch used in the rotation in conjunction with 
the regular fertilizer application seemed responsible for significant Increases 
in yields. 

Tobacco culture iu Florida, W. B. Tisdale (Florida 8ta. Bvh 398 (19^8), 
pp. 37S~4S8, figs, 16), — Information is given on the soils, cultural and field 
methods and harvesting and curing practices, and curing barns suitable for the 
production of cigar wrapper tobacco and bright or flue-cured tobacco in Florida, 
diseases, and insect i)ests. Seed selection, the construction of tobacco shades, 
and the history and distribution of tobacco culture in the State are also 
discussed. 

Fertilizers for Bell tobacco [trans. title], J. KumiPEaR (Meded, Dell Proetsta, 
Medan, 2, set,, 56 (1928), pp. 71; Eng, aha,, pp. 70, 71).— Experiments with 
'>*rapper tobacco in Deli, Sumatra, during the period 1922-1926 showed that 
ammonium sulfate produced better leaf length, more fallow and even color, and 
better quality of wrappers. Double superphosphate (acid phosphate) improved 
leaf length rather less than did nitrogen and gave a brighter color. Applications 
of more than 5 gm. of each of these salts per plant should be made carefully 
and after field tests. Where the phosphorus need is higher, from 17 to 25 gm. of 
Thomas basic slag may he applied about 2 months before planting, together with 
6 gm. of superphosphate, the quantity so applied not haiming color or quality. 
More than 1 or 2 gm. of potash per plant may be prejudicial to color and quality. 
Soil type rather than analysis should be considered in the rate of application. 

The climate of wheat in the world, G. Azzi (Le Olimat da Bid dans le 
Monde, Conference Internationale du BU, Rotne, 1927, Rome: Inst, Intematl, 
Agr,, 1927, pp, VII+1161, pis, 13, figs, 2P), — Concerned with the ecological bases 
of wheat culture iu the world, this volume considers yield from the viewpoint of 
quantity and quality of product and quality of seed and discuhses iu detail the 
relative influences of the several environmental factors on wheat production. 
The major portion of the work is devoted to an extensive compilation of informa- 
tion on the climatic conditions unfavorable to wheat, wheat dLseasos, pidncipal 
wheat varieties, periods of seeding, heading, and harvest, and altitudinal limits 
f<»r wheat in the political divisions and subdivisions of the world. The planling 
and harvest periods, meteorological i^enomena, and ecological classification of 
wheats are discussed in conclusion for the world as a whole. 

Cultural experiments with wheat for grain and forage prodnetion, C. E. 
Hill (Washmgton Cot Sta, Bui 227 (1928), pp, 46, figs, 9), — Cultural experi- 
ments with wheat at the WaterviUe Substation in cooperation with the TJ. S. 
Department of Agriculture during the period 1919-1927 are reviewed, with 
infomation on environmental and agricultural conditions and recommenda- 
tions for wheat production in the region. 

Maximum yields were obtained from fall plowing followed by clean culti- 
vation throughout the next year; early spring plowing; plowing at any time 
during the summer fallow year provided the land be cultivated clean from 
early spring until plowing ; and iu light-soil areas, from clean cultivation with- 
out plowing. Grain and forage yields decreased with each 2 weeks delay in 
plowing from April 15 to June 15, and was lower as a group on October 16 
than on October 1 plantings. The percentage of grain did not differ much 
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in the crop from Inll, early sijrln£», or June plowing: when the hummer fallow 
was hept clean until seeding* althoui^li the i)roi)ortloii of i^rain was goneralli 
higher on land plowed dry in Juno. Moisture penetration was generally 
deeper on fallow fall plowed, spring plowed, or disked than on winter wheat 
stnbble or fallow not plowed until June It was iiidicaiod that plowing 
should be deep enough to tuna under stubble and trash, and that Ullage after 
plowing should suffice to control weed growth and to prepare a firm, even 
seed bed. 

Tests suggested seeding in September if conditions favor germination, but 
where seeding must bo so late that plants can not emeige in the fall the 
sowing of spring wheat is advised. For average conditions 00 lbs, of dry wheat 
Is the indicated acre rate, although (luuntities between 30 and 120 lbs. on early 
summer fallow did not appreciably affect sriolds. Drilling was superior to 
broadcasting, and tlie value of seeding winter wheat in furrows was shown. 
Spring harrowing winter wheat reduced yields, particularly hai*rowing early 
in the spring. 

Within the same variety or ‘■^election yellow beiTy or soft wheat seemed due 
to insufficiency of available nitrogen in the soil for the quantity of grain 
produced. It is suggested that in all instances where yellow berry or soft 
wheat has boon produced the quality of tlie grain would be improved and the 
yl^ds increased by tillag<‘ <ir cropping methods which would increase the 
amount of available nitrogen without decreasing the moist ui*o reserve. 

Test for moisture and protein before combining, E. J. Bbo-l, jb., and W. O. 
WHITC 02 O (Mont, Agr, Col, JUxt, Bui. 93 (1928), pp, 7, figs, 7). — ^Popular instruc- 
Uons are given for taking wheat samples for moisture and protein tests and 
making the moisture test locally. 

Experiments uphold heat drying process |for wheat] (NorUiweet. Miller 
and Amer. Baker, 5 (1928), No, 9, p. 1216), — Investigations by the National 
Research Council of Canada, the universities of Alberta, Saskatchewan, and 
Manitoba, and the Dominion Grain Research Laboratory demonstrated that 
grain can be dried wlthoiit injury to its milling and baking qxmlltics. It was 
agi’eed that IbO® F, Is the maximum safe temperature for the drying air enter- 
ing the grain, and this only if the grain is not dried from too high an initial 
moisture content nor to too low a final niohture content. Whtui crops of 
Marquis, Red Bobs, and Garnet wheat were variously troate^l, including weath- 
ering until after biiowfaU uu<l damp storage up to 0 mouths, It was obseiwed 
that moderate weathering might improve quality, whereas sovere weathering 
if resulting in sprouting <*ould injure wheat, imrticularly in kc'eping qualities 
and milling yields. Sound gniin stored <lurlag winter in a dami> condition 
did not deteriorate in quality, and usually the normal improvem<‘nt due to 
aging took place. 

With aU makes of drlerfc> some sjimplcs were dried without damage to milling 
and baking quality while many others were injured, indicating that operating 
conditions and the skill of the operator are probably more important than the 
type of drier. 

Parker Marquis and Hard Fedenitiou wheats were both found inferior to 
Marquis in milling and baking quality. 

Investigations on the germination of hard seed of legumes [trans. title], 
H. Witte (Mcddel. ^taiene Cent Frdkontrollm$U [Stoeden], No. S (1928)^ pp. 
60-^9; Bng, al>s,, pp, OS, 69). — Germination tests soon after hardest of seeds of 
clover and other forage Iconics showcnl that the original hardness of seeds 
differs in duration and intonsity in dilToront plant species and also varies in 
different seed samples of the same species. No definite relation was found 
between the hardness and the color of the seeds in red clover. Red clover seed 
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iGbted just after harvest had a much higher hard seed content than samples 
remaining in the warm laboratory for from 4 to 13 mouths. The hard seed 
content of commercial seed depends on the species, maturity, harvesting, 
storing, and hulling conditions. 

[Seed testing in England and Wales, 1S)S7], A. Eastiiam et An. {Jour, 
Natl Inst Agr. Bof., 2 (1928), No. 1, pp. o6-84f 2). — Those pages include 

the tenth (1927) annual report of the Olficitil Sol'd Tostiug Station lor England 
and Wales, which tabulates and discusses the average jairity and gonuination 
for 22,837 samples of agricultural seed received from different sources in these 
countries during the year ended July, 1927; an examination in seed testing; 
and papers including Seed Control in the ITuitcd Kingdom, by A, W. Monro 
(pp. 71-76), Trade Aspect of Seed Testing, by G. P. Miln (pp. 76-80), and 
Some Technical Aspects of Seed Testing, by A. Ensthnm (pp. 81-84). 

[The Swedish State Seed Testing Station], H. Witte {Meddel. Stafens 
Cent. FroJconirollanst. [SicedGn'], No. S (7923), pp. 1-59, figs. S; Fmg. ads., 
pp. 58, 59). — ^Tests of agricultural seed samples for germination, purity, and 
other characteristics, and field tests of seed of dificrent crops and vegetables 
for varietal purity and diseases, are reported on for the year 192fi-27. 

Becent Indiana weeds, 1026, A. A. Hansen (Ind. Acad. Sd. Proa, 
{1926), pp. 250, 257).— Weed plants recorded as new to the State since the 
previous report (B, S. R., 56, p. 640) include field peppergrass {Lepidium 
campesire), creeping yellow water cress {Radicula sylvestris), aquawweed 
(Senecio olovatus), little barley {Hordeitm pusilhim), dove's foi't crane's bill 
{Qem^iium nwlle), rod orache {Atrlples) rosea), and halberd-loiived oraehe (A. 
hasiaia). 

Recent Indiana weeds, 1027, A. A. Hansen {Ind. Acad, 8vi. Proo., iS 
{1927), pp. 319, 820). — ^Plants reported as recently occurring as weeds include 
cultivated garlic {Allium sativum), beefsteak plant {Pcrilla frutescens), 
Spanish bayonet {Yucca filamentosa) , bluewoed (Erhium mlgare), leafy 
spurge {EuphorVia esula), purple-head sneozeweed {Helenivtn nudifio^nim) , and 
meadow barley {Eordeum nodosum). 

Kunai or coconuts? G. H. hlURBAV {Now Quinea Dept. Agr. Leufiet €3 
{1928), pp, 2; ahs. in Trop. Agr. [Trinidad'}, 5 {1928), No. 10, p. 262). — Kunai 
{imperata arundinacia) is described as the most serious weed in coconut 
plantations throughout the eiistern Tropics. The growth and bearing of trees 
have been depressed by the grass, whl<*h so mats the soil that air and water do 
not penetrate freely to the coconut roots. Kunai also seems to hav(" a toxic or 
poisonous action on coconuts and other cultivated plants. The control method 
hold best is to plow the laud after cutting the grass, gather and burn the 
uprooted roots, and then plant to Mauritius ’bean {Slkolobiim aterrimum). 
Other cover crops can follow the Mauritius bean afUr a year's growth. 

HOETICTTLTUBE 

[Horticultural Investigatious at the Alabama Station] , C. L. Isbell, B. W. 
Taylob, and W. D. KiMBEOuan {Alabama 8ta. Bpt. 1927, pp. 26-30, 31, 32 
figs, S ). — A progress report (B. S. B., 69, p. 632). 

Among i)eean varieties Belmas developed scab so severely that no nuts 
matured. Pabst and Schley nuts showed some scab, and a few lesions developed 
on Success. Centennial, Frotscher, Columbian, Russell, Stuart, and Van Deman 
showed no infection. 

The removal of a %-ln. ring of bark from pecan shoots in late March resulted 
in the death of the wood above the wound, but lower buds developed and 
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beliaved aa normal shoots, even to fruiting. Buds remaining on pruned shoots 
also developed normal producing shoots. 

Improved blueberry varieties from Whilesbog, N. J., with the exception of 
Harding failed to endure the summer climate. Some of the southern blueberry 
I>lants produced self-fertile blossoms. 

The Winosap apple was the most productive variety in the Talladega Tounty 
vaidety test, trees just coming into fruiting. Winosap and Golden Delicious 
developed the largest trees. In a pecan variety test in Marshall County trees 
above the average in weight per unit of length slio'svocl the b(‘St survival and 
subsequent growth. 

In cabbage fertilizer studies in Mobih' County a complete fertilizer gave 
better results than did nitrate of soda alone or lu combination wlU superphos- 
phate (acid phosphate). The use of 2,000 lbs. per acre of supei-pbosphate in a 
complete fertilizer gave smaller yields than did 1,000 lbs., and 500 lbs. of muriate 
of potash gave poorer results than 250 lbs. Divided applications of nitrate of 
soda were superior to one application before planting. 

As measured in plant growth dried blood was apparently somewhat the best 
source of nitrogen for strawberncs. Complete fertilizers were beneficial to the 
Missionary strawberry grooving in Norfolk sand. Hpring applications of nitrate 
of soda apparoiuly increased the quantity of second blooms, (lower buds of which 
were evidently produced in (he spring. FerliUz(‘i‘ treatments had no appre- 
ciable effect on moisture, acid, or sugar contc^nt of the strawbi*rry. Sugar was 
higher in the second than in the fiisl croi) of berries. A somewhat higher res- 
piration rate found in berries from (ho more vigorous plants had no apparent 
effect on keeping quality at room temperature. 

Cabbage, potatoes, tomatoes, and watermelons grown on Norfolk sandy loam 
benefited from the use of complete fertilizer, Split applications of nitrate of 
soda were beneficial. The iiso of ammonium suUale and Lounasalpeter in large 
quantities induced an acid condition injurious to cabbage. Fertilizer had no 
apparent iufluonce on edibility or keeping quality of the various vegetables. 

[Horticultural investigations at the Florida Station], R. W. Kopbecht, 
A. F. Camp, and J, H. Jefpkifs {Florala i^fa. Rpt, 1527, pp. 52-5^, 58-df, 

52^0, figs. Jf ). — ^As indicated in the preceding rer>ort (E. S. II., 56, p. 832), 
modifications in the content of i>otash in fertilizei's had no appreciable in- 
fluence on the taste, sugar, or aci<l content of either oranges or grapofnilts. 
Analyses showed, however, a higher per(*entage of potash in the fruits of the 
potash-foitillzed tr(*es. Comparing muriate of ix>lash, low-grade sulfate, and 
high-grade sulfate as sources of iwlusli for citrus no marked differences in yield 
or quality wore found which <*ould be attriimted t() the »s(mrc^ of potash. Large 
applications of ammonia uppareutly aided Satsuma oranges to hold their 
foliage (luring cold weather. In fertilizer exiK'rimeuts in Dado County with 
tomatoes the mang{moHe-tre}it<*(l plants gave the Ini’geat yields, but at Bradom 
ton manganese did not give any bont'ficlal results. Copper sulfate gave some 
response in Dado County. 

In pecan fci'tilizer studies, as dotennijied by an analysis of the nuts, tho 
only difference that could ho correlated with fertilizer was in the potash plats. 
In four varieties, Schley, Curtis, Moore, and Moneymaker, the nuts from the 
no-potash plat had a lower fat and a higher protein content than nuts from 
trees receiving a complete fexrtilizer. Celery fertilizer studies at Sanford 
again showed that, concentrated materials could be successfully iisod. 

Famous and Stewart, new accessions to tho strawberry plantings, were ex- 
ceeded in production by Missionary only. No significant differences in yield 
or quality of berries oi>s(*-rvcd in Missionary plants obtained from IMary- 



140 


EXPBEIMBKT STATIOIST BJ300RD 


LVol.<}0 


land, Arkanbas, and Florida. In tung oil investigations Aleurites mcntana 
seemed more vigorous but less hardy than A. fordii. A record is given of 
various new plants set out during the year. Blueberry propagation was most 
successful in the case of 8- to 12-in. cuttings of young wood taken in midwinter 
and planted in outdoor beds. From 6 to 8 months were required for rooting. 
Roses were satisfactorily produced under glass. During the optimum gi-owing 
period marketable buds were produced in 27 days from the beginning of 
vegetative growth. Bean seed obtained from the arid West proved superior to 
the general run of seed. 

Measurements taken in the nut variety orchard showed the greatest growth 
in trees that were strong and vigorous when set. Several Juglans regia walnut 
trees were killed during the winter. Measurements on nut stocks showed the 
maximum growth in Eicoria aquatioa, the water hickory. Plump, well de- 
veloped pecans averaging from 75 to 90 per pound gave the most rapid growing 
seedlings. Nuts from varieties susceptible to scab produced highly susceptible 
seedlings. Results of fertilizer studies with pcscans suggested the advisability 
of using nitrogen derived from both organic and inorganic sources. Super- 
phosphate (acid phosphate) and potassium sulfate were apparently favorable 
aources of i^osphoric acid and potash. Rejuvenated pecan trees made very 
satisfactory growtli and yield gains. Reporting for the Citrus Substation 
Jefferies states that it was very dMcult to distinguish as to the quality of 
fruit produced on 6 and 10 per cent high-grade sulfate of potash plats. 

[Horticulture at the Georgia Coastal Plain Station] (Georgia Coastal 
Plain 8ta, Bui. 9 (1928), pp. 39-46, 49-59), — ^Varietal and fertilizer studies with 
vegetables and fruits again (B. S. R., 58, p. 738) constitute the major horti- 
cultural activities. Limiting the number of watermelons to the hill idightly 
increased the size of individual melons but reduced the total yields of market- 
able individuals. 

[Horticultural work at the Duluth, Minn., Substation], M. J. Thompson 
(Mirmesota 8ta., Duluth Substa, Rpt. 1926-1921, pp, 25-29, 54, fig. 1), — ^Infor- 
mation is presented on the comparative yields of varieties of vegetables in the 
1926 and 1927 seasons, continuing earlier work (B. S. R., 65, p. 741). 

Sulfate of ammonia was found effective in stimulating growth and yields in 
the apple. Heavy mulching with strawy manure in a lesser degi’ee accom- 
plished the same results. Yellow Transparent was the only apple to ripen fully 
at Duluth. As a whole, apples gave better results than did plums. The ‘Pomona 
currant was the most productive of six varieties tested. The Houghton led in 
goosebenies and the Minnehaha In strawberries. 

[Horticultural work at the Ohio Station] (Ohio 8ta., Dept Eort., Expt, 
and Research Worh, 1926-21, pp. 3-9, 10, 14-16, figs. 3), — In this pamphlet, 
designed to serve as a visitors’ guide, brief summaries are present od of some 
of the outstanding results of experimental work of the horticultural division 
as to fruit varieties, culture, pollination, ringing, and fertilizers, the fertilizing 
of lettuce, and the effect of lime on truck crops. 

[Horticultural investigations at the Tennessee Station], J. A. MoClintook 
(Tennessee Sta. Rpt 1927, pp, 35, 36, 37, 38). — Observations on a number of 
first generation seifs of the Aroma strawberiy showed a number to compare 
very favorably in plant production with Aroma and Klondyke. Certain of the 
seedlings produced crops despite a spring frost that injured standard varieties. 
Certain proprietary sulfur materials tested in 1926 and 1927 as summer sprays 
for peaches caused serious injury to twigs and leaves. The self-boiled llme- 
.vuIPur or the sulfur-lime Cry mix (Tennessee formula) are recommended a« 
safe sprays for pt'aches. 
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The Young dewberry was found leas susceptible to disease than was Lucretia, 
but at the same time less productive. The Van Fleet lasiiberry was ihe most 
vigorous of all raspberries tested. 

Wisconsin Hollander and Wisconsin All-Seasons proved to be satisfactory 
cabbages, producing large, firm heiids which retained their shape and quality. 
Progress was made in the selection of disease-resistant strains of the Wake- 
field cabbage. Testsi indicated that cutting the shoots of asparagus even for a 
brief period in the third year reduces top and root growth. Progress is noted 
in the production of disease-resistant rhubarbs. The Creole onion was not 
equal to the Bermuda for producing green onions. The Marglobe tomato was 
found promising. Staking reduced the amount of fruit decay in the tomato. 
Potting tomatoes in 4-iw. bands Increased survival and resulted in earlier and 
larger yields of fniit. The harlequin bug was satisfactorily controlled on the 
late cabbage crop by the use of pyrethrum soap sprays. The source of bean 
seed was found to influence materially tlie iw'reentage of disease In the resulting 
crop. 

Tomato fertilizer experiments in Chautauqua County, Xew York, P. 
WOEK {'New York Cornell Si a. Bvl, ^67 {1928), pp. 24, figs, 7). — ^Investigations 
in Chautauqua County with canning crop tomatoes showed phosphorus to be 
the principal limiting fertilizer ingredient, significant increases in yield result- 
ing from each increment in phosphorus applied. Nitrogen, on the other hand, 
did not give significant results, due apparently to a fairly good supply in the 
soil, which had been in alfalfa for several years prior to the experiment. 
Chemical determinations upon the leaves showed bignifi(»ant nitrogen differ- 
ences, 0.53G per cent for the high nitrogen and 0.4^11 per cent for the no 
nitrogen plants. There were no significant differences in carbohydrate content 
Phosphorus treatments did not significantly influence the nitrogen or carbo- 
hydrate of the leaves. 

Potash in the quantity used In tlie check plats, COO lbs. of muriate of pota^ 
per acre, significantly increased yields, but larger applications were not increas- 
ingly beneficial. Applications per aero of 10 tons of manure alone or of 6 tons 
of manure supplemented with 800 lbs. of supoii>bosphate (acid phosphate) 
failed to equal tlie check treutmont, 38 Ihs. of ammonia as nitrate of soda, 64 
lbs. of phosphoric acid as suporphosphute, and 100 lbs. of potash as muriate of 
potash. Applications of either 10 or 20 tons of manure with phosphorus were 
deemed about e<iuivalont, and 10 tons of manure in addition to the check 
improved the yield. Data on the dry weight of vines, suggested a close positive 
correlation between plant growth and yield. The relation between the set of 
fruit and yield was not established. Mxlra caro taken in growing plants did 
not appear to be economically Justified unless early fruit was sold at high 
prices. 

Fruit thinuiug, E. F. Palmke (Fruit Growers^ Assoc, Ontario Ann, Bpi„ 59 
{1927), pp, -Thinning the fruit of plum trees had a beneficial Inlluence 

not only in increasing Uie size of the fruits but in reducing winter injury, 
especially in the Heine Olande variety. Furthermore, thinned trees blossomed 
full the subsequent spring, while unthinned trees produced little bloom. An 
unthlnned (arand Duke plum orchard was rendered entirely worthless by 
winter injury. The decreased total yields following thinning were more than 
offset by the greater value of the remaining fruit. TlfinnJng tended toward 
annual production, especially in overbearing varieties such as Burbank and 
Shiro. The year following tliiunlng trees bloomed earlier, matured their fruit 
earlier, and ripened their fiiiic more uniformly. 

Compatible and non-compatible graft unions, M. J. Heppnbe and B. D. 
McOaixto (Amor, Soo, IJoii, Sd, Froo,, 24 (1927), pp, 187, Observations 
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Oil slock and scion compatibility in various fruit orchards of California sug- 
gested that most of the Japanese plums can be grafted successfully on most of 
the European t>pos, while reciprocally European are a failure on Japanese 
rools. Among varietal incompatibilities noted were Climax on Burbank, Kel- 
sey on Santa Ilosa, California Blue on Giant, and Grand Duke on Ilungarian. 
Peaches, almonds, and apricots were generally incompatible with Japanese and 
European plums. On the other hand, all varieties of peaches showed affinity 
for almond rools, and almonds and apricots grew well on the poach. Plums 
of the Japanese tyi>e generally thrived on peacli, but several of the Europeans, 
including California Blue, Imperial, llobe de Sergeant, and Sugar did not. 
Certain plums showed marked affinity tor apricot; others possessed no affinity 
for this stock. Almonds showed but little affinity for the apricot, and recipro- 
cally apricots failed on almond roots. Certain plums, varieties recorded, 
thrived on almond roots, while others failed. 

Further notes on apple stocks, R. II. IIobests {Amer, 8oc, Sort, Sd. Proo., 
2^ fi927), pp, 134-^36), — ^That stock influence is a stem effect was indicated in 
observations on scions grafted directly on piece roots and upon the stems of 
seedlings. The trees resulting from the piece roots produced strikingly uniform 
roots characteristic of the scion variety, while those from stem grafts produced 
trees having variable root characters. Double worked trees had roots charac- 
teristic of the intermediate variety. Less than an Inch of stem suflOiced to give 
results with certain stocks. Clonal rootstocks varied in their response to the 
scion variety and also in their influence on the scion. Limited records indi- 
cated that a tree on its own roots represents its maximum growth pv)ssihilities. 

The preparation of grafts so that the top hud was in line with the point of 
the callus union again gave (E. S. R., 38, p. 188) the best stands and the most 
uniform trees. The source of the scion and the method of storage affected the 
I>ercentage of success. The season of the rootstock had little influence upon 
the initiation of growth in the scion. On the average clonal stocks gave less 
uniform stands and growth of grafts tlian did seedling stocks. No consistent 
varietal difference was noted between seedlings, ^ovule parent alone known, 
when grafted to four varieties. Piece root grafts made less growth than did 
crown root grafts. Medium and large-sized seedlings gave the best results. 
Bud position and also the variety of the stock Influenced the amount of crown 
gall. 

Influence of scion leaves on the quality of apples homo by the stock, 
A. J. Heinicke 8oc, Sort, ffvl, Proo., 2} (1027), pp. 143-146),’— Thni 

apples home below the graft may be influenced by the scion was indicated in 
observations upon the fruit of young McIntosh ti'Ov’b top-workod with various 
varieties. McIntosh apples below King scions closely resembled the King in 
color, flesh texture, and quality. McIntosh apples below Red June scions 
ripened nearly 2 months earlier than normal but were little changed in appear- 
ance. A similar result was noted with apples below Benoni scions, l^rosumably 
the leaves of the scion variety supplied nutrients to the McIntosh apples and 
along with the nutrients factors or agents for their synthesis. 

Movement of fat in apple shoots, H. D. Hooker (Amer. 8oc. Sort. Scl, 
Proc,, 24 (192'i), pp. 18o-lS7). — ^Analyses at tlic Missouri Experiment Station 
of samples of shoots collected in April and May from 5-yeor-old Jonathan trees 
showed a marked increase in the percentage of fat In 1-year-old wood, espe- 
cially at the tips, In early April, followed by a decrease in May. Analyses 
made of samples of shoots collected April 2 and 26 from four mature Jonathan 
trees, two of which were fertilized with ammonium sulfate, showed a distinct 
movement of fats toward the tips. In certain shoots girdled on April 2 there 
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was no gain in nitrogen or fat, suggesting that neither of these substances 
passed the wounds. The remarkable similarity noted In the relative amounts 
of fat and nitrogen that moved toward the tips is considered significant. The 
ammonium sulfate increased the translocation of both fat and nitrogen in the 
ungirdled shoots. 

A study of the elToct of cominoroial fertilizers on the perforinauce of 
apple trees, J. 11. Cooper (Arkaiisus 8ta, Bui, 227 (192H), pp. 61, flgft, f^).— 
That phosphorus had a beneficial influen(*e on yield and growth of Ben Davis 
apple trees was shown in experiments at Springdale and Fayetteville. Phos- 
phorus resulted In a heavier production of fruit spurs, some increase in fruit 
setting, and a definite increase in yield. Increases in growth though evidenced 
In comparisons of averages were not significant Phosphorus had a very decided 
beneficial influence upon cover crops. Nitrogen, as was expected, gave very 
definite gains in vegetative growth, number of fruit spurs, set of fruit, and in 
yields. Nitrate of soda was superior to sulfate of anunonia In the first and 
second years following application. Potassium resulted in no gains, and on the 
basis of averages was slightly harmful. Some evidence was obtained that a 
supplemental treatment of 10 loiw of manure per acre in addition to commercial 
fertilizers increased yields. 

Due to uncertain (‘auses, possibly alternate produelion, freeze, and blight 
injury, Yellow Transparent trees wore not benefited by any fertilizer treatment. 
Heavy pruning and fertilization induccHl annual fniiting la Yellow Transparent 
but did not increase total yields. 

Fertilizer increased the number but decreasotl the size of individual fruits. 
Nitrogen delayed riiuming slightly and reduced rod color because of the denser 
foliation. Potassium and T)hosphorus alone or in comblnntion had no effect on 
fruit color. No fertilizer had any api>JirGnt influence on quality. Ranked 
according to net gains in yield the 8-jrO (P-N-K) fertilizer was most effective, 
followed by nitrogen used alone. The dropping of flow<'rs and fruits throughout 
the season followed the same general curve us respt^nse to fertilizers. The total 
number of fruit spurs per tree varied direc*tly with the fertilizer and other 
treatments. Pruning of any kind reduced fruit production. A definite positive 
correlation was noted l)otw<‘on tn*e vigor and productioiL A higher correlation 
was recorded hctwccii yield and terminal growth of the saim^ season than 
between yield and terminal growth <»f (he pmrding year Annual (rank Incre- 
ment was appnrciitly the most relial)!^ index <o tlu* perrorinaneo of the 
apple tree. 

Approved and suggested pra<‘th*es in pcueli production and marketing 
for Now tlerscy {Ncip Jorurn Htafi, Bui ^77 {W2H), pp. JO ). — Supplemented 
with information in re’.;ard to grades, produetion outlook, market statisUcs, etc., 
brief digests are presented of production and marketing practices as approveti 
at a conferemee of loading peach growers and si)cciallsts. 

Pear black-end and its relation to different rootstocks, M. J. Hbppnsjr 
(Amer. 8oo. Eort, Sci. Proa., 24 (1927), pp. 139-^142). — Block end, a physiologi- 
cal discoloration or hardening of the ailyx end of pears, was found to be defl- 
nitdy associated with the type of rootstock employed. In single orchards with 
part of the trees on Pprue communis and part on P. serotind injury often 
reached 100 per cent In the trees on the Japanese (P. sorotim) roots, with no 
injury whatsoever ou trees on French roots. Irrigation was found to have no 
bearing on the situation. In respect to othoi* rootstocks, no diseased fruits were 
found on pear trees on quince roots but they wore noted in trees on P. ussuri- 
emis and on Kieffer. 
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Fruit vai'ietjes in Ohio. — HI, JDauiboii plumb, «T. S. Sho&makwb (Ohio Sta. 
BuL 426 (1028). pp. [11+22, flyB, e).— In this, the third of ji series (E. S. E.,58, 
p. 233), there are described and diseussocl 24 varieties of Damson plums. 

The relation of season of pruning out oldl Oathbert raspberry canes to 
amount ot u Inter injury, H I>. Locklin (Western Washlngtoth i8fa, Bui, 9-W 
(1928), pp. 12),— A determination ol llu winler injury of Outhberl raspberry 
plants, the old cano> of which were removed in mid- August, mid-November, 
and mid-February, showed no slguilieaiit difforonces in the amount of tip 
injury that could be associated with the time of removal. It is conceded that 
the vers slight difference in ftivor of winter pruning might be of greater sig- 
nificance in a really severe ^^iu^er. It is suggested that the greatest hope for 
overcoming inter injury in the raspberry lies in the development of new 
varieties which ripen their canes earlier. Changes in cultural and fertilizer 
practices failed to bring about this result. 

Biuging and notching evporiments with the mango, P. V. Waole (Agr, 
Jour. India, 23 (1028), No. 4, pp, 281-289, pU, 2). — Observing in a single season 
throe types of mango trees fl) fully fiowered, (2) partially flowered, and (3) 
without flowers, a study was made of the effect of ringing and notching upon 
fruit production in all three types. In the case of the fully flowered tree, 
ringing induced within about 3 weeks following the operation a number of 
dormant buds to develop into flower heads, with the result that ringed branches 
produced four or five fruits as compared with the usual single fruit. Notching, 
on the other hand, produced only a single flower head. Neither ringing nor 
notching prevented the development of terminal buds. 

On partially fiowered trees ringing gave positive results whore the flowering 
^^a& scattered over the tree, but in trees whore the flowers were restricted to cer- 
iahi branches ringing was effective only on the producing limbs. The effect 
of the treatments on the purely vegetative ti'ees was entirely negative. Ringing 
was successful only in the months of November,, December, and January. 

Primulas for garden and greenhonse, E. H. M. Cox and G. 0. Tayxob (Lon- 
don: Bulau c€ Go,. 1928, pp, 121, pU, 16).— A handbook of culture of hardy aud 
tender Primulas in which attention is directed to the many splendid new intro- 
ductions from China and an attempt is made to classify into related groups. 

PORESTRT 

Studies in tolerance of New England forest trees, — VIIl, Effect of spac- 
ing in a jack pine plantation, W. R. Adams, je. (Vcrmwit i8fa. Bui. 282 (1928), 
pp. 55, figs, 21). — ^A further contribution to a general series (E. S. R., 6S, p. 743). 

Data recorded in a jack pine (Finns hanksiana) plantation with ti'oes 
spaced 2 by 2, 4 by 4. 6 by 6, aud 8 by 8 ft. showed an early retardation of 
growth in the 2 by 2 ft. plats. At the end of the eighth growing season the 
average diameters 1 ft. above ground were 1.44, 2.28, 2.76, and 2.98 in., and 
the average heights 12.21, 33.7, 13.69, and 13.69 ft., respectively, showing 
that diameter was much more adversely affected by close spacing than was 
height. The fact that the greatest annual height increment in all plats occurred 
the year after the maximum diameter increase suggests a correlation between 
diameter growth and height growth of the succeeding season. 

Microscopic examinations of annual ring growth showed a general tendency 
fbr the greatest width to progress upward each succeeding year, although in 
the 8 by 8 ft. trees there was only a slight tendency toward a progression. The 
width of the annual ring for any year was dependent upon both the number 
and size of the tracheids produced that year. The average size of the 
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trachelds increased with the larger spadngs. The length of the internodes was 
not dependent upon the length of the tracheids. Close spacing with its com- 
petition with other trees had a tendency to force a downward root growth. In 
the absence of competition the jack pine root system was typically shallow and 
spreading. 

Chemical analyses of representative trees from each plat showed an increase 
in the amount of soluble ash corrdated with increased spacing but not in direct 
ratio, as was the case with dry matter. The eflaciency of the needles in pro- 
ducing dry matter was much larger in the closely spaced trees. The amount 
and duration of light received within the 2-ft. spacing was above that needed 
for photosynthetic activity. 

Variation in rainfall had only a slight influence on the width of the annual 
rings in trees suffering from competition. Under open conditions rainfall in the 
March-nJune period did affect the width of the ring&i but had no influence on 
height growth of the^ current year. In concluding the author points out that 
to avoid production losses in Jack pine plantations the first silvicultural thinning 
should be made when competition begins to retard growth, which is approxi- 
mately the time the lower branches commence to die. 

Black locust and how to grow it, F. G. Mtlube (Idaho Unlv. School For- 
estry BuL 2 (1928), pp. CS] + /7, 5). — This comprises general cultural 

information, supplemented with yield and growth records taken in various 
woodJota 

The raising of basket willows from seed, II. P. Hutchinson (Unh. Bristol, 
Ayr. and Jffort. Research 8ta. Ann. Rpt 1921, pp. 169-113). — Attempts to hybrid- 
ize varieties of basket willows under controlled experimental conditions failed, 
although crossing occurs under natural environments. Open-pollinated seeds 
of varieties of three species and one species hybrid were found to germinate 
strongly, 74 to Dl per cent. In outdoor plantings where the seed was covered 
with soil few plants ai)peare(l, but in Ibe case of uncovered seeds strong germi- 
nation took place, with all of the plants shortly succumbing to various diseases. 
Fair success was obtained in flats in the greenhouse where the soil was kept 
in a saturated condition. Seedlings reached a maximum height of 0 in. in the 
first growing season and 10 ft. in the second growing season. Seedlings ret out 
in the open ground in I ho autumn of the first year suffered severe loss from 
insects and weeds, indicating the advisahtlity of leaving yoimg willow plants iu 
the seed flats the first winter. The seedling of the pure hpecies closely 
resembled tholr known parent, while tho^e of the hybrids showed wide segre- 
gation. 

Bamboo and its uses in China, W. M. PoRTTnniTLi.n, ,ni. (Chinese Qovi. Bnr. 
Boon. Inform., Booklet Her. 2 U027t\, pp. [»3I+77, figs. 17),-— A summary of 
general information on geographical distrlbuiion, habits of growth, culture, 
utilization, etc. 

The forests of Suomi (Finland) ; Kesults of the general survey of the 
forests of the country carried out during the years 1 021—1924 ftrans. 
title], Y. iLVESSAiiO (Oommwn. Imt. Quaest, Forest. Finland. No. It (1927), pp, 
IX+4^1+1$2, pi. 1, figs. SO; Eng. ahs., pp, 82i-S0S).—A detailed report with 
extended English summary. Forest lands were classified in the four main divi- 
sions (1) productive, (2) poor growth, (3) waste lauds, and (4) cultivated or 
otherwise used areas. 

The protection forests of the Mississippi River watershed and their 
part in flood prevention, E. A. Sherman (V. S. Dept, Agr, Clrc. S7 (1928), 
pp. SO, pi 1, figs. 7). — ^A general discussion of Ihe present forcssti*y situation In 
the Mississippi River Valley and of the part that f(»reatry might iriiay as a 



146 


BXPBBIMBITT STATION EBCOKD 


IVol. 60 


supplomental agency In controlling floods. It is pointed out that the Missis- 
sippi Basin was originally 60 per cent nonforested and is now 80 per cent 
Certain critical areas in the valley are pointed out in which the nature of the 
soil, the slope, and precipitation provide conditions of rapid run-off with large 
silt deposits in the streams. Specific recommendations are presented which 
it is emphasized can only serve as a necessary supplement to engineering works. 

Observations on cutover pulp wood lands in the Northeast, M. Wpstvelp 
{Jour, Forestry, 26 (1928), No. 5, pp. 6^9-664, 2). — Observations on sample 

plats established on the cut-over pulpwood lands of the northeastern United 
States showed a general sufficiency of spruce and balsam fir reproduction 
regardless of the severity of the cutting. Practically all of the reproduction 
was present prior to cutting. In mixed softwood and hardwood stands there 
was a tendency to leave an excess of hardwoods. There was noted a progressive 
diminution of seedlings with increase in the age of the cuttings, A close 
correlation was observed between the volume of spruce and balsam fir in the 
original stand and the amount of reproduction. Logging operatlous reduced the 
percentage of conifers in all types in the stands. In stands of the spruce flat 
type logging created a decided change in the proportion of spruce to balsam 
fir, the latter usurping the dominant position of the spruce, a fact attributed 
to the more rapid growtli of young balsam firs. 

In the softwood-hardwood stands prolific seeding by the residual hardwoods 
lends to increase the proportion of hardwoods In the new stand. Under natural 
conditions the more valuable spruce maintains its supremacy because of its 
longer life and greater tolerance to shade. 

Soils influence reproduction by the fact that hardwoods thrive on well- 
drained areas to the detriment of the conifers. Exposure of the under soil 
by the removal of litter and vegetation greatly increased conifer germination, 
especially balsam fir, which quickly occupied such areas. Easpherries and 
other undergrowth that occupy cut-over lands favor hardwoods, which arc able 
to reach the light sooner than the conifers. It is suggested that young hard- 
woods be removed soon after the fifth year. Dense slash killed advanced 
reproduction, softwood slash being more harmful than hardwood because of its 
comjMictness and slow decay. 

The author outlines cutting, cultural, and slash disxvosal methods appropriate 
to different types of forests. 

DISEASES OF FLINTS 

Report of plant pathologist, O. F. Bxjbqeb (Florida Bta. Rpt, 1927, pp, 
62-77). — Summary accounts are given of investigations conducted during the 
year. 

Oitrus canker (p. 62). — ^Previous investigations showed that citrus seedlings 
were not infected when the seed was germinated in soil infected with Bacterium 
oitrt (E. S. E., 6A p. 839). Subsequent experiments, by K W, Loueks, have 
shown that young plants were not infected as they pushed through the soil, 
indicating that the organism does not live in the soil. When sprayed with 
cultures of B. oit^i the young seedlings were readily infected. 

Scaly "bark investiffatlons, B. West (pp. 6S, 64). — Fi^d and laboratory ex- 
periments have shown that the grapefruit tree is less subject to scaly bark 
than some other varieties of citrus. Inoculation experiments with portions of 
diseased material gave negative results. Several strains of bacteria were 
Isolated from infected trees, but seedling trees in the greenhouse had no infee* 
Hons after inoculation. Histological studies of diseased material have not 
revealed the preseace of any definite causal agent. 
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Diseases of the citrus aphid, W. A. Kiintz (pp. &4r-67). — Considerable atten- 
tion was ghen to field and greenhouse studies oC Empusa fresenii, an entomog- 
enous parasite of Aphh^ spiracco^a and other aphids. In greenhouse experi- 
ments all aphids wore killed by the fujigus in 43 days after incubation. Moist, 
foggy weather, but not noeessaiily rainy, was found to favor the rapid growUi 
of the fungus. 

Coconut Vud rot, J. L. Seal (pp. 67, 68) — definite eorrelation was found 
between rainfall and the outbreak of !)ud rot Several forms of Phytophthora 
were isolated from infected trees, and when inoculated into coconut palms they 
readily produced the disease, but further studies did not show any specific 
differentiation of the forms. 

Citrus Wffht or wilt, boater hi jury, and related lioiihlcs, A. 1:^. Rhoads (pp. 
68-70). — ^Additional data (E S. R., 56, p. 839) were secured that are said to 
point to a relationship between soil moisture conditions and citrus wilt. Dry 
weather following upon exceedingly wet periods during the season was found 
to have accentuated the disease, and such conditions are considered important 
contributing factors to the development of chionic blight or wilt. Suggestions 
are given of means by which the disease can be recognized before the actual 
wilting of the foliage. 

Experiments were begun for the control of i)Sorosls or scaly bark, the common 
practice of painting the Icw^ions without scraping the bark having proved of 
little value. 

Pecan disease work (p. 70). — ^Three experiments by R. E. Nolen on the 
control of pecan scab are reported. Spraying with a 4-6-50 Bordeaux mixture 
reduced scab on 'loaves and nuts to a greater extent than did a more dilute 
bpray. Spraying throe times during the season with Bordeaux mixture for 
control of scab on the liusks showed that 20 per cent of the husks wore dis- 
eased at the end of the season. Dusting experiments with copper arsenate lime 
and sulfur lime sliowod the best control of scab when a 20-10-70 copper- 
arsenato lime dust was used, and the sulfur-lime dust gave the poorest results. 
Considerable varietal variation in resistance to scab was noticed. 

Potato diseases (pp. 70-73). — In investigations by L. 0. Grate considerable 
increases were obtained by spraying potato plants with Bordeaux mixture, 
and dusting with a copper-lime dust was found practically as benelicial as 
spraying. Some injury was obs(»rved following seed tuber treatment with 
organic mercury componmls for the control oC Rbizoctouia. 

In a comiwirison of healthy stock of Hood tubers with selected spindle-tuber 
stock, greatly sui)(‘rior yiidds were obtained fn>ni the healthy stock. Tield 
tests of potatoes of different varieties and sources showed wide variations. 

Truck crop dIscaH<s (pp. 73 75), — ^Extensive tests were undertaken by G. F. 
Weber, S. Ilawkliis, and I). G. A. Kolbert for the control of nallhead rust of 
tomatoes, but on the untrt^atod plats h^ss than 1 per cent infection was ob- 
served. Plants treated with copper fungicides are said to have remained green 
longer and wore more luxuriant in growth than chock lots or those treated with 
sulfur. 

In cooperative work with the U. S. Department of Agriculture, in charge of 
S. P. Doolittle, tomato mosaic is said to have appeared and spread rapidly In 
fields early in 1927. The source of primary infection was not learned, but 
aphids and the cutting knife were fomwl to spread the disease, Rogulng out 
diseased plants and using nicotine dust reduced the spread of mosaic. The 
authors claim that experiments have shown that the disease is not seed borne, 
and preliminary tests Indicate that the cause may persist for some time in the 
sou. 
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In plats ot cucumbers dusted with sulfur compounds, bettor control of 
downy mildew was obtained than where copper sprays were used. 

rnrawlmry Investigations, A. N. Brooks (pp. 76-77 ).--Anthracnose is said to 
ha\e appeared in August, and from infected plants a species of Colletotrichum 
was isolated that readily infected young runners. A root rot was observed in 
which small knots appeared on the roots and from which a species of Fusarium 
was isolated. Shipping experiments are said to have shown that moisture in 
the top layer of boxes in pony refrigerators may be corrected by the use of 
impervious paper as a top covering. Pony refrigerators were found not to 
lower the temperature of the fruit quickly enough for shipment, although they 
will maintain a sufOiclently low temperature during transit. Precooling of 
fruit is recommended. 

Plant pathology, 0. D. Sheebakoff {Tennessee Sta. Bpt. 1927, pp. 38-^0). — 
A brief report is given of studies on wheat deterioration, the investigations 
being confined to scab or head blight and to root rot (B. S. R., 57, p. 639). 
Some of the scab-resistant strains received from the Missouri Experiment 
Station were found to be particularly subject to other diseases under Tennessee 
conditions. Freezes in December, 1927, destroyed most of the remaining strains. 
Promising results are said to have been obtained in selecting strains of wheat 
resistant to root rot. 

Experiments with crown gall were continued, and under the soil conditions 
sulfur treatment of the soil was found to check the development of the disease, 
while liming stimulated It. 

Spraying for the control of apple diseases showed the importance of weather 
conditions in the application of fungicides. 

Report of the acting Mycologist, J. D. Snowden {Uganda Depi. Agr, Ann. 
Ept. 1926, pp. 30-39). — Condensed accounts are given of plant diseases affecting 
the crops listed during the period from November 10, 1925, to September 30, 
1926, inclusive. 

The hanstoria of certain rusts and the relation between host and patho- 
gene, M. A. Rice {But Torrey Bot. Club. 54 {1921), No. 2, pp. 63-153, pis. 9 ). — 
It is stated that in case of rusted tissues the haustoilum, though important. Is 
not the exclusive organ for the nutrition of the fungus. Corn rust shows in the 
early stages abundance of intercellular mycelium and well-developed runners 
with dense contents, this fact suggesting or indicating that before the hanstoria 
develop the fungus can draw some nourishment from the host through the cell 
walls. Vigorous intercellular growth may occur independently of haustorial 
activity. The same condition is observable in G%rysonvy.ia pyrolae on Pyrola 
amerloana. 

The data presented, though they do not minimize the importance of hanstoria, 
shift the emphasis in interpreting function. Plasticity in the haustorium is 
evidenced. Apparently, there is attraction between host nucleus and haus- 
torium. The action of the host nucleus may possibly be offensive in some cases. 
In others, in which haustorium and host cell nucleus are frequently in Intimate 
contact, no offensive action on either side is suggested. Details are discussed 
of cases examined or reported. 

The cases which are cited are supposed to indicate that these rusts are all 
so hyperspecialized, even among the spedaUzed rusts, that they do little damage 
to the host except at the time of spore production. For the Dredineae in 
general, the author thinks that an elaborate development of the haustorium has 
farthered the lack of disturbance in the regions of special metabolism of the 
host-parasite complex. 
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Studies in cereal discuses, 1, li {Vaiuida DcyL Ayr. Buis. 81, n. ser, 
pp. 79, ^9; 85, n. ser. (1927), pp. 32, figs. 9).— The first two numbers of this 

series are noted below. 

I. Smut diseases of cultivated plants, their cause and control, H. T. Gtissow 
and I. li. Conners. — ^The three parts of thi«t bulletin contain, respectively, 
general observations regarding smuts; descriptions of smut diseases, life his- 
tories, and treatments; and botanical description of smut fungi, with an ana- 
lytical index. 

II. Root-rots and foot-rots of wheat in Mmiitota, P. J. Greaney and J>. L. 
Bailey. — ^In studies designed chiefly to determine the fungus flora of wheat 
roots in Manitoba, the influence of various crop rotations on the fungus flora 
of wheat roots, and the pathogenicity of the fungi from wheat roots, it was 
found that Fusarium and Helminthosporium were very widely and consis- 
tently associated with wheat root rots. A preliminary survey in 1926 indicated 
that true tahe-all (Ophloholus cariceii) was fairly common in certain parts 
of the Province, though further work was thought necessary to determine its 
extent and destructiveness. Results of two years’ work with 10 different ro- 
tation series showed no conspicuous correlation between the severity of foot- 
rot infections and cultural practice. Thei*e seems to be no marked tendency 
for root-rotting organisms to accumulate in soil during six years’ continuous 
wheat cropping. 

The Identity of the species of Fusarium isolated from wheat roots was not 
determined. S. sativum was isolated, and there appeared to be several phys- 
iologic forms of this organism differing cither in morphology of spores, culture 
characters, or pathogenicity. Considerable differences appeared as to path- 
ogenicity in 28 cultures of Fusarium tested in the greenhouse. Remarkable 
differences also appeared as regards pathogenicity of 1C cultures of JS. sativum. 
Studies of 10 cultures of other root-infesting fungi, belonging to 6 widely dif- 
ferent genera, showed that these were either noni>athogenic or only slightly 
pathogenic under the ex])erimental conditions. 

Seeds of wheat, oats, and barley, treated with Semesan and planted in in- 
oculated soil, product'd more vigorous seedlings than did the untreated seed, 
the stimulation being most pronounced in barley. In soil inoculated with 
Helminthosporium a higher percentage of barley seedlings from the treated 
seed arrived at maturity than from the untreated seed, and tlic mature plants 
from such treatment wore more vigorous. 

The control of cereal smuts by seed treatment, F. D. FnoMMB (Virginia 
Sta. But. 262 (1928), pp* 16, figs. 4 ). — ^The rostiUs are given of several years’ 
experiments on the control of the smuts of oats, barley, and wheat. 

For the control of the smuts of oats and barley, formaldehyde was foxmd to 
be the most satisfactory chemical used, Tho hot water treatment gave com- 
plete freedom from barley smut. 

For the control of stinkiug smut or bunt of wheat, a number of the treat- 
ments were satisfactory, the dry treatments being as olXtH;tive as the wet 
ones. Abavit and copper carbonate wore the most efficient of the dusts used 
in one series of experiments, and suporkalimat, formald^dc, and Uspulun 
were the most effective wet disinfectants. 

Washing seed wheat in xunnixig water was also found an effective method of 
reducing smut. 

Inheritance of resistance in oats to Pnccinia graminis avenae^ S. M. 
DiKTZ (Jour. Agr. Research lU. 8.}, 37 (1928), No. 1, pp. 1-23, figs. 5).— In 
esperiments on rust resistance of oats, described by the author, it was found 
that in making crosses out of 770 pollinations no hybrids were obtained from 
23088—29 i 
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pollinaiions made between 11.30 a. m. and 2.30 p. m., under field conditions 
in central Iow«a and nortliern Wisconsin. Pollination at the time o£ emascu- 
lation resulted in some selfcd seeds, whereas pollinations made from 24 to 72 
honrs after emasculation produced true hybrids and a pei-ceutago of fertility 
higher than that resulting alter longer periods. Dusting the stigma with 
pollen produced a percentage of hybrids higlitT than by inserting the whole 
anther between the lemma and palea. 

Marked hybrid vigor as expressed by yield was obtained in the Fi genera- 
tion of oat crosses. Large uredinia are said to have been directly correlated 
with susceptibility to the rust. Resistance to P. gramUih avvnae was found 
dominant and due to a single-factor difCerenco in White Tartar X National and 
White TartarXLincoln crosses. At least 3 genetically different strains of 
Burt were found to breed true for susceptibility. In crosses between resist- 
ant varieties such as Green Russian X Richland and White Russian XRuakura 
the Fi plants were resistant The Fa generation segregated and produced some 
plants which were more resistant tlian either parent. 

It is considered probable that other factors were involved in the inheritance 
of resistance to P. graminia a venae. 

The influence of Ustilago triticl on the physiological functions of wheat 
[trans. title], A. L. Kouessanow (Rev. G6n, BoL, iO Roa, pp, 

277-^02, figa, S; 474 , PP- 3^8-371), — ^Phj’siological peculiarities presented by 
wheats attacked by U. trltici include abnormally active respiration, transpira- 
tion, and carbon dioxide assimilation. The total of reserve carbohydrates may 
be slightly greater in the diseased plants. Growth during the first 20 to 25 
days is increased in the infected plants. 

Effect of sulfuric acid on wheat lodging dne to foot rot [trans. title], E. 
Rabat^ {Jour, Agr, Brat,, n, aer., 47 {1927), No, 7, pp, 138-185, figs, 2), — In sum- 
mation of observations and tests as far back as 1912, it is stated that the stem- 
base parasites Leptoaphaeria sp. and OphioJ>oliia sp. are the determining causes 
of wheat foot rot, though alimentary insufflciencies (of nitrogen or phosphorus) 
may constitute aggravating conditions, the degree of gi’avity of the resulting 
injury depending upon the way in which these influences are combined. Sul- 
furic acid acts upon both determining and aggravating causes, checking the 
development of the parasites and conditioning for the plant a better 
alimentation. 

Experimental studies on head smut of corn and sorghum, G. M. Rekd, 
M. gwABET, and L. A, Komc {Bal. Torreg Bot Club, 54 {1027), No, 4, pp, 295-310, 
pJa, 5). — ^The experimentation carried out during 1924-192C with the head smut 
of com and that of sorghum caused by Soroaporiuhi reiUanum indicated for 
1925 that the corn smut would not attack sorghum. In 11)20, however, evidence 
was obtained indicating that to some extent these smuts may both infect 
across. 

The results are held to indicate that these smuts are physiologically dis- 
tinct though not sharply limited. In each ease the original host was much 
more severely infected than was the new host. 

Attack of sugar beet and mangel-wurzel by Phoma betae I trans. title] 
{Yeralag, en MeJed, PlantenzieklenJcund, Dienst Wageningen, No, 47 {1927), 
pp. 27, pla, 5, fig. i).— As a result of studies accredited to W. B. L. Verhoeven, a 
systematic account is given of P. hetae (said also U> be described in the literature 
as Mycoaphaerella tabifioa) in its relations with sugar beet and mangel-wurzel 
as regards symptoms, injury, control, and phenomena easily mistaken for signs 
or results of attack by P. hetae. 
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Mercury-phenol compounds for treating seed maize, W. H. DATtBAon 
{Agr, Gclz. N* 8, WalcSt 38 (J027), No, 9, pp. 672-674), — ^The data from a small- 
scale expel iment indicate that the niorcury-phcnol compounds may bo advan- 
tageous locally ill the treat meut of maize seed to guard against the root and 
stalk rots which have been pi*o.^eiit for some years, overwintorlng in both soil 
and seed. 

Cotton pathology and physiology, M, N. Walkkr {Florida 8ta, Rpt 1927, 
pp, 38, 39 ), — A preliminary report is given of studios on the relation of soil 
temperature to the germination of cotlonfeccd, to the growth of cotton seedlings, 
and to the sore shin disease of cotton. 

Soil temperature was found to exeit a marked intlnence on the germination 
of cottonseed, the most rapid germination taking place between 34 and 35® 0. 
Above 38® and at 15® germination was slowed up very greatly, and none took 
place at 40®. The growth of cotton ivas found to be little affected at tempera- 
tures between 22 5 and 35® oilier than the more rapid germination at the higher 
temperatures. 

In experiments to determine the ofCoct of soil temperature on cotton injury 
from Rhizoctonia, it was found that killing was high at a temperature between 
15 and 30®. Above 30® killing was dlmiuished, and none occurred at soil tem- 
peratures of 35®. In culture work with the fungus, the optimum temperature 
for growth was found to be about 27®. At 34.5® the growth was very weak, and 
none occurred at 38.5®. The lower limit for the growth of the fungus appeared 
to be about 9®. 

Cotton wilt: A pathological and physiological investigation, D. 0. Neal 
(Ann, Mhaouri Bot. Card,, H (1927), No, 4, pp, 359-424, pis. 9, figs. 2; also 
Mississippi 8la. Tech, Buh 16 (1928), pp. 87, pis. 9, figs. 2 ). — Cotton wilt 
(Fmarium vasinfeefnm), widely distributed in the southern United States, is 
said to cause annually a loss of more than 350,000 bales, varying from year to 
year with changing environment ul factors. 

The fungus gi'ows slowly below 10® C. (50® F.), the optimum lying about 
28-30® and the maximum about 38®. It arows over a wide pH range, the best 
growth occurring about 3.0 5.5. The maximum growth occurred in cultures 
started at pll 3.5. Growl h in Ihe more a(‘id cultures starts oil slowly but 
tends to approach lhat in cMiltiiros inilially loss jn*i<l. Ohango in reaction of the 
culture soUition occurs during growl h. No correlation was made out between 
iron accumulation in the tissues and will infection. The pathogenicity of the 
fungus w^as cstaldislnsl und<*r certain gnsmhouse conditions. The toxicity of 
aluminum salts to cotton seedluies Is not prononnctsl, and these salts did not 
increase susce])tlbiUty to F. va.sf}ifcvtuw. 

Nutrition ti’catments aT)parontly had no preventive off«ct. Dotassium salts 
may reduce wilt damage by delaying iuCection and tiius allowing some of the 
bolls to mature, os]»ecJnlly when combined with crop rotation favoring the reten- 
tion of organic soil content. An account of wllt-susccptible and of wilt-reslstant 
cotton varieties is given. Liberal fertilization is important, and preference 
should be given to formulas containing from 8 to 10 per cent of phosphoric 
acid, 4 to 5 per cent of potash, and from 4 to 0 per cent of nitrogen. 

PreUmlnary note on an internal boll disease of cotton in Burma, D. 
Rniiro (Agr. Jour, India, 22 (1927), No, 1, pp. S4r-38 ). — ^An Internal disease of 
unripe cotton bolls is described as occurring in connection with two species of 
Nematosi)ora and invariably with signs of puncture by the red bug, DysdorcuB 
cingulatus, which was experimontally proved to bo intimately associated with 
the disease. It is considered the most serious cotton disease in Burma. ODhe 
cultivation of the highly susceptible Cambodia type appears likely to become 
unprofitable over this area. 
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Gall formatioxi on the roots of mustard due to a smut (Urocystis 
coralloides Rostrup) , M. Mitba (Agr, Jour, India, 23 (1928), No. 2, pp, 104r.-100, 
pl8, 2), — Gall formation on roots of mustard in the village of Naranpur, near 
Pusa, was found to be due to a fungus which was identified as U. coralloides, said 
to be rare and only twice previously reported on cruciferous plants in Rurox)e. 
The morphologj of the fungus is outlined. Although the fungus, when present 
in the soil, can infect the plant, no spores germinated under laboratory 
conditions. 

Blue spot of potatoes [trans. title] (Verslag. en Meded. Flantemiehtenkfund, 
Dienst 'Wageningen, No. 48 (1927), pp. pis. 2, figs. 8). — Studies accredited to 
J. O. Botjes and W. B. L. Verhoeven investigated the causation and relation- 
ships of a blue or blue-black spotting in potato tubers, which is described. 
This spotting renders them almost wholly unfit for eating, due to changes 
indicated. 

It has been found that the blue-spot tubers, grown on potassium-poor soil, 
are themselves lacking in potassium. The addition of potassium decreased the 
percentage of blue spot, as did also stable manure according to its potassium 
content. 

Blue spot could be caused artificially by dropping, shaking, or pressing the 
tubers, sometimes even in those from normal soils. The trouble seldom appears 
before the tubers are dug, but it increases with every handling after digging, 
or it tends to remain the same in the absence of further handling. Potassium 
poverty makes tubers more sensitive to injury from rough handling. The pres- 
ence of considerable oxygen appears to be essential to the appearance of this 
coloration. When tubers are pressed and brought into an oxygen-free space no 
blue spot appears, but it develops later after the tubers have had opportunity 
to take up oxygen. Cold and corrosive salts also produce blue or black spots 
in the tubers. Soft potatoes show more blue spots than do hard tubers. Differ- 
ences in susceptibility appear. Bravo is very susceptible, though Blgenheimer 
and Roode Star show very little blue spot. 

A leaf adaptation conducive to mosaic resistance in the sugarcane, T. S 
Vbnkatbaman and B. Thomas (Agr. Jour, India, 23 (1928), No. 1, pp, 56, 57, 
figs, 2). — ^This article, assuming that mosaic is insect borne, describes structures 
presumably protecting the stomata. It suggests also other adaptations tending 
toward protection against the introduction of mosaic virus, as compactness and 
rigidity of the leaf tissues, or against the virus when introduced, as the pres- 
ence of counteracting substances in the tissues. 

Disease resistance in sweet potatoes, W. L. Biain (Alabama 8ta. Rpt. 1927, 
p. 17), — ^Inoculation experiments, in which some 60 varieties and selections of 
sweet potatoes were grown in clay pots, showed that Bigwig White No. 23 was 
less susceptible to the black rot organism than any other variety. Nancy Hall, 
Porto Blco, Triumph, and Big Stem Jersey showed more or less infection in the 
tests. Other results are said to indicate that the varieties Gold Coin, Southern 
Queen, Nancy Hall, and Porto Rico are very susceptible to black rot. Dooley, 
Bunch Tam, and Yellow Yam seemed less susceptible, while Big Stem Jersey 
and Triumph were still less susceptible. 

[Sweet potato disease control], J, A MoOlintook (Tennessee 8ta, Bpt, 
1927. p, 36), — ^The author states that tests of various organic mercury com- 
pounds for the treatment of seed sweet potatoes at bedding time gave no indi- 
cation that any of the materials were superior to corrosive sublimate for con- 
trolling sweet potato diseases in the plant beds. 

Report of the Tobacco Bxperlment Station, W. B. Tisdale (Florida 8ta. 
Rpt, 1927, pp, 98~~10S, figs, 3), — Continued tests were made of selections and 
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hybrids of different types of cigar wrapper tobacco for resistance to black 
shank, Phytophtliora nlcotmuae (E. S. li., 50, p. bib). Home selections and cer- 
tain hybrids were found to be from 90 to 98 per cent resistant. Commercial 
tests were made of 4 types of tobacco planted in soil infected with black shank, 
and all proved resistant. Grosses maOe between types of partially resistant 
tobaccos were found in the E* generation to bo resistant where the parent plants 
were resistant. 

Tests of 18 types of bright tobacco showed little dilCerence in resistance to 
black shank. 

Notes are given on the occurrence of Altornaria leaf spot, wildfire, sore 
shin, root knot, and mosaic of tobacco. The pumpkin bug (Necfur® viiidula) 
Is suspected of acting as a carrier of mosaic. The disLase Wtis also found 
to be carried from plant to plant by laborers. 

Black root-rot of tobacco in New South Wales, L. F. ]yiANDEX.soN (Apr. 
Oass. N. 8, Wales, 38 (1027), No. 7, pp. 5SJ-55/, /Ips. 4). — ^This article briefly 
describes the relationship of the tobacco black root rot causal fungus {ThJelavia 
basioola) to the di«»ease and emphasizes the effect of weather conditions upon 
the development of black rout rol, stating that the pUenoiiional dwarfing of 
tobacco in the field during the season should be attributed largely to the effects 
of the black root rot disease during a season particularly favorable to its attack. 

Anthracnose of lettuce, W A. Biiiminc.itam (-Ip/. N. 8. Wales, 38 

(19^7), No^ 6, pp. 4S7-490, fig^ 1). — ^TjOttuce anthraenose (Marst^onlm panatto- 
iiiana, M. per fora ns), previously Iniown In Germany, France, the Netherlands, 
Italy, England, and the United {States, is said to have been recorded for the first 
time in New South Wales as the result of the examination in September, 1926, 
of lettuce plants from the Goulburn districl. 

Spotted wilt in tomatoes, R. .T. Noblia (Agr. Gats. N. 8. Wales, 39 (1928), 
No. 1, pp. 59-63, figs. 3). — ^Tomato spotted wilt is said to have been recorded for 
Victoria in 1919, reported for South Aubiralia and Western Australia, and known 
in Now South Wales since 1920, Streak or winter blight of tomatoes in 
Canada and the United States rebembles in some ways the locally occurring 
spoiled ^vilt, \shi<'h is, however, (Ublliict from the wilts due to Pusarhun sp., 
VertiolUium sp., BaciUus solauacearum, or Fhglophtliora infehtans. No com- 
mercial tomatoes are rosisUint, Observations and tebts are briefly reported. 
Preliminary tests with capsid bugs transferred from diseased to healthy plants 
resulted in the development of the disease, an<l the evidence showed ibis disease 
to belong to the virus group. The importance of removing disoased plants 
immediately is apimront. 

Tomato diseases, G. II. Bjes-rkicley (Vanada Dvpt. Agr. Bui. 51, w. sor., rev. ed. 
(1927), pp. 17, pis. S).-- This is a revision of Bulletin 51 (E. S. U, 50, p. JiSO), 

[Tomato breeding for disease resistance), S. IT. Essaky (Tennessee 8ta. 
Rpt. 1927, p. 29). — Selection work was undortakem with varieties of tomatoes to 
lest their resistance to Septoida and Alltuiiaida leaf bpot dlbea.sos, and some 
apparently resistant plants wore secui*ed for further trial. Spraying was found 
partially effective in controlling the discaaeR, The variety Marglobe, a wilt- 
resistant tomato, was found to be the bebt of the red or canning types tested. 
Good results were secui'ed -with a pink wilt-resistant variety, and selections for 
leaf spot resistance were made with this strain. 

Borr-knot or stem-tnmour of quince and apple trees, W. A. Bibmingham 
(Agr. Gaz, N. 8. Wales, 38 (1927), No. 12, pp. 941--04S, figs. 2).— -A summary of 
evidence states that it has not been shown that burrimols on quince or apple 
trees are contagious or due to a parasitic organisin, that they are in any way 
detrimental to the tree, or that they arc in character other than aggi’ogatlon'^ 
of dormant aerial or adventitious roots. 
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Apple and pear scurf [trans. title] (Verslao. en Meded. Planfcn^icJctcnkund, 
Dlemt Wageningen, No, 50 {1927), pp, 24, pis. $, figs. 2). — Information accred- 
ited to I. P. Hus, J. Adema, and T. J. de Vin is presented in systematic form 
regarding scurf in apple, due to Fitbicladium dondriticum, and in pear, due to 
F. pirmum. 

Report on “box scald” in western shook, D. P. Pisiiek (Timmerman, 29 
{1927), No. 1, p, 170). — ^Box scald, an injury to apples and pears in boxes asso- 
ciated with pressure against the container, particularly veneered lids, is 
described. Following rainy weather in the fall of 1024, this injury was 
unusually prevalent in the Hood River Valley, and studios indicated that the 
injury was confined to apples in boxes made oi Douglas fir. In 1920, after ex- 
tensive wetting of boxed apples, the trouble was found to be confined to apples 
in the bottoms of the boxes, a brown area forming where contact was made with 
the Douglas fir container. In February, 1927, the same injury appeared ex- 
tensively on apples in both the top and bottom layers of packed boxes in cold 
storage, and the matter assumed commercial importance. An investigation was 
instituted, the results of which are summarized in the present article. 

The damage occurred only in the case of apples in contact with Douglas fir 
lids, regardless of the paper wrappings and the heavier paper box linings. Ex- 
perimentation indicated that the injurious factor is normally present in 
Douglas fir wood, and that the injuiy is not due to anything incident to the 
veneering process. The more resinous boards produced the worst injury, 
which practically occurred exclusively in case of the heartwood, no other 
kind of wood commonly used for this purpose producing the injury. Ex- 
tracted resin produced the injury, in severe form, but only in case of Douglas 
fir. Both hot and cold water extracts of Douglas fir produced the injury when 
in contact with apples in a dish, water alone causing no injury. The resin 
itself is only slightly water soluble. The conclusion is reached that Douglas 
fir contains a water-soluble factor other than resin, but associated with resin, 
that is injurious to apples. Bxpeiimental work is projected to determine the 
specific chemical substance causing the injury* 

The practical remedy is thought io be total avoidance of Douglas fir as a 
wood for making apple and pear com aim ‘rs. 

Apple scab and apple blotch {Ohio Sla., Dept. llvi% Ejspt. and Research 
Work, 1926-27, p. 9). — The outstanding lesson of experiuionts for the control of 
apple scab and apple blotch is said to be that both diseases can be successfully 
controlled by much weaker sprays than those i)revionsly recommended, provided 
the spraying is done carefully and thoroughly. Bordeaux mixture sprays of 
one-fourth to one-third the formerly recommended strengths gave satisfactory 
control of these diseases, with greatly lessoned Injury to fruit and foliage. 

Ume-sulfur sprays, both from the commeT-cial solution and from dry or 
powdered forms, showed superior fungicidal properties, and the apples were 
. smoother and more glossy than where copper sprays were employed. Lime- 
snlfur sprays are said to have given excellent control of apple blotch. 

Spray solutions and the control of apple scab, 0. Butler and W. L. Doean 
(New Hampshire Sta. Tech. Bui. 36 (1928), pp. 15, fig. 1). — As a result of their 
investigations the authors claim that lead arsenate, while uninjurious to the 
apple, does not control scab satisfactorily. Lime-sulfur solution was found to 
control scab under conditions favorable for its action. Lime sulfur and lead 
arsenate gave satisfactory control but caused more or less russeling of the 
fruit. Lime sulfur and lime arsenate gave satisfactory control of scab, with 
little If any russetlng of the fruit. 
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Kieffer pear seedlings and lire blight resistance, H. E. Thomas (But. 
Torres Bot. Olut), 54 (J927), No. 7, pp. 583-5S5) .—The Kioffer pear, a hybrid 
between Pyrus serotina culta and P. communis sativa (the latter parent repre- 
senting the more desirable fruit characters and the former showing high 
resistance to fire blight, Bricma amylovoia), is said to be intermediate as 
regards fruit quality and blight resistance. Further selection was attempted 
from hybrids of the Kleffor type. An effort was made, by repeated inoculation, 
to eliminate at an early age those individuals which were susceptible to blight. 
The results are outlined. Support was given to the expectation that resistani 
individuals of a population obtained might show the desirable tree and fruit 
characters of the P. oonurnLuis parent. 

Boot-knot, J. R. Watson (Florida Bta. Rpt. 1927, pp. 45, 40)- — In continua- 
tion of experiments on nematode control (B. S. K., 45, p. 357), the author 
reports that plats treated with calcium cyanide in comparison with those 
treated with sodium cyanide and ammonium sulfate indicated that the latter 
treatment was preferable in spite of the greater expense. 

In an experiment \^ith calcium cyanide on peach trees infested with root 
knot nematodes, a lot of treated trees were removed and the roots examined. 
The trees grown on the treated plats wore appreciably freer from root knot 
and of a larger size than the untreated trees. The best results seemed to have 
been secured where the plats received 1,000 lbs. of calcium cyanide per acre 
per year in four applications (March, May, July, and September). These trees 
s^howed less root knot thou those in which the same amount of calcium cyanide 
was applied in 1, 2, and 3 applications per year. The trees which received 
* 1,500 Ihs, per acre wore injured by the material. 

The inheritance of anthracnose resistance. A, S. Colby (Jour. Heredity , 
19 (192S), No. 8, pp. 377-332, figs. 2). — Studies at the Illinois Experiment 
Station upon the anthracnose resistance of raspberry varieties and seedlings, 
obtained iu crosses between varieties differing in susceptibility to this disease, 
showed iu each progeny a number of promising individuals which combined 
resistance with other good characters. The self-pollination of Quillen, a mark- 
edly anthracnose-r('sisiaiit bbuk raspberry, in fact the only variety found with 
any completely healthy plants, yiidded seedlings 30 per cent of which suri)aRsed 
the parent iu resistance. Quillen proved an excellent source of resistance in 
various crosses. Reciprocal crosses wore successfully accomplished between the 
black and red raspberry. 

The control of niosanibi (Citrus aurauiium) gunmiosls, M. N. Kamat 
(Agr. Jour. India, 22 (1927), No. 3, pp. 176-179, pis. 2). — ^A gumming disease of 
0. aurantinm, almost invariably occurring at the collar, traveling upward (as 
evidenced by a iongliudinal pooling or breaking of the bark with exudation of 
amber colored gum) and pr<K'(*dlng (he decline or iti some cases the sudden death 
of the tree, is described. Experimentation was caiTicd out involving the 
removal of the bark and the application oC a fungicide, either crude carbolic 
acid with au equal amount of water or a Bordeaux pjiste made up of 1 lb. of 
copper sulfate, 2 lbs. of unslaked lime, and 1C ll)s. of water. Both fungicides 
gave very satisfactory results, stopping tlie exudation, arresting the disease, and 
promoting healing and callus fomation. Both the number of plants ti*eated 
and the period f>f time allowed were considered sufliclcnt to warrant faith in 
the reliability of the final i osnlts. 

A remedy for a dle-back disease of orange trees, D. L. SahasbabuddhB! 
(Agr. Jour. India, 22 (1927), No. 2, pp. 114--117, pis. 2).— A die-back of orange 
trees ascribtHl to the dose nalure of the soil was remedied very decidedly by 
trenching on one, two, or three sides of each tree and filling in this trench 
with stones, tiles, and the original soil, sometimes mixed with manure. 
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splitting o£ oranges, A. P. Camp {¥lo)ida Hta. RpU pp. oO — In 

the fall of 192G the author made surveys and studies of a type of fi*ult splitting 
of oranges which was particularly serious on the variety Valencia. The split- 
ting is said to be longitudinal, starting at the blossom scar and frequently reach- 
ing almost to the stem. It is held to bo quite distinct from that accompanying 
amraoniation, since the oranges are normal as to size and texture and split 
longitudinally, while the amnionlate<l fruit is small, has n hard rind, and 
frequently splits transversely. 

In a group of trees counts were made of the fruits, and it was found that 
in many cases more split fruits occurred on the trees than normal ones. The 
splitting was believed to be worse in the “ ridge ” area than iu other areas, and 
seemed, to be correlated with the distribution of the light sandy soil common 
to much of that area. Some severe cases of splitting, however, were fouiid on 
much heavier soils. 

The rind of the fruits, in groves where splitting was taking ijlace, was found 
to be under a high tension, due either to shrinking of the rind or to an 
abnormally rapid swelling of the pulp. 

The common remedy of plowing close to the trees to cut off feeding roots is 
believed to be of doubtful value. 

Pecan scab and its control by means of sprays, W. L. Biain (Alabama 
Sta. Rpi. 1921, pp, 17, 18). — ^The author reports having isolated the pecan scab 
organism from the varieties Alley, Pabst, and Schley. A temperature of 23® C. 
was found to be best for the growth of the organism in pure cultures. It Is 
claimed that pecan scab can be conti*olled rather readily by the use of a 3-3-50 
Bordeaux mixture in a machine of adequate capacity and power to throw a fine 
spray over both sides of the leaves, twigs, and branches of all parts of the 
tree. The author suggests that the first application should be made as soon as 
pollination occurs, followed by at least two more applications at 3-week intervals. 

A short note on the foot-rot disease of pan in the Central Provinces, 
X F. Dastub (Agr, Jour, India, 22 (1927), No, 2, pp, id5-Id3).— Pan or betel 
(Piper letle), said to be important in many districts of the Central Provinces, 
is cultivated in gardens usually so damp as to favor the development of any 
organism present. In 1923 and thereafter, a disease was reported as causing 
severe losses, the wet months especially favoring the injury. The onset and 
progress of the disease are described. Diseased and dead parts of the plants 
show the acervuli of the Colletotrichum stage, or of the Gloeosporium stagd of 
Glomerella cingulata, the perfect form having been found both in cultures and 
on dead plants. Usually Colletotrichum and Gloeosporium have been isolated 
from the diseased plants, but these fungi failed to produce the disease on 
healthy plants. In some cases, RJihocUmfa destruens has been isolated along 
vdth Colletotrichum and Gloeosporium, but the real cause of the disease in 
epidemic form is supposed to be a Phytophthora. In culture media the 
perfect stage of the fungus has been obtained, and the oospores resemble, In 
size and shape, those of P, parasitica as found on Rl<^us commmia and 
Tinea rosea. The presence of the Phytophthora is not easily to be detected 
in the dead or dying plants but only in the healthy or recently infected 
tissues. Glomerella oingulata then follows In the wake of Phytophthora and 
spreads rapidly in the dead and dying parts. 

Preventive measures, as suggested and as partly tried, are detailed. Pre- 
liminary experiments were encouraging. 

The x-bodies in the cells of dahlia plants affected with mosaic disease 
and dwarf, B. Goldsteun (Bui. Torreu Bot. Club, (1927), No. 4, pp. 28$^29S, 
pis, S, figs* 2). — preliminary study of the diseased dahlia plants in and about 
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New York City indicates the existence of a group of diseases which closely 
resemble that group of the virus diseases loosely characterized as the degen- 
eration diseases of potatoes. I have studied cytologically thus far two of 
these disease typos which I characterize as ‘dwarf’ and ‘mosaic.’” These 
two types are described. 

It is claimed that a cytological study of the growing points shows that the 
intracellular bodies associated with tobacco, with corn mosaic, with a Hippe- 
astrum mosaic, with the wheat rosette disease, and with the Fiji disease of 
sugar cane are also present in the dahlia plants in question, and that these 
intracellular bodies resemble in many respects those assbeiated with the 
mosaic disease of tobacco and of Solanum aculeatissim'Km, which the author 
has previously described (E. S. It., 59, p. 448) and has referred to as the 
x-bodies. “The mosaic leaves that show mottling are thus far the only ones 
in which I have found these bodies. The x-bodies found in these plants arc 
notably amoeba-like in appearance.” 

The author has suggested that these bodies may be plastic enough to pass 
through the pores of antibacterial filters, stating ihat there have often been 
found on the margins of the sections nuclei representing very dense proto- 
plasm. The x-bodies are said to be definite entities in the cells of diseased 
regions of diseased plants, and show by thoir appearance in the cells that they 
can not be considered simple degeneration products of the host cell or cell 
nucleus. 

The prohibition, of the importation of elms and the new disease, W. E. 
Day (Quart Jour. Forestry^ 21 (1921), "No. 2, pp. 123-129). — Information is given 
regarding the disease of elms, somewhat obscure ns to origin, which was 
observable in the Netherlands, Belgium, and northern Franco in 1018 and by 
1926 had become widespread throughout western Europe, affecting at the time 
of this account Ulmua campcatrla lati folia, V. canipestrta auberosa, V. carfupca- 
tria aurea, V. monunieulalia, U. IwUan&ica, U. rupclli, U. amertcana. and 
U- fiwntana. 

Mortality among oaks, L. S. Osmaston (Quart. Jour. Foreatry, 21 (1921), 
No. 1, pp. 2S-30). — Mortality among oaks on areas indicated is ascribed to 
defoliation by caterpillars, oak mildew (MicrospJiacra quordna), honey fungus 
(Artidllaria mellea), and adverse silvicultural factors, as soil drought. 

White pine blister rust reaches Idaho and Oregon (Timbcrman, 29 (1921), 
No. 1, pp. 166, 168, jiya. S).--nistory, conditions, and Tirospocls regarding white 
pine blister rust In the Northwest were discussed at the annual mooting of the 
White Pine Blister Bust Conference hold at Portland, Orog., November 4, 1027. 
Outstanding facts included spread of the rnsi, which reached northwestern 
Oregon, northeastern Washington, and nortlnum Idaho during the summer, and 
the development of cheaper methods of currant eradication. The 5’ear 1027 
was very favorable to the spread of the rush 

Eradication costs over any large area varied, it is stated, from $1.25 to $2.50 
per acre. A hastened control program was discussed. 

ECONOMIC ZOOIOGY— ENTOMOLOGY 

The protection of woodlands byjnaturol as opposed to ai*tifi[cial methods, 
G. W. St. OnAiB-THOMPsoN (Londo^h: SI. F. & G. Withefrahy, 1928 pp. 228, 
Uga. 12). — In addition to other data, chapter 1 includes an account of the 
origin and general control of woodland pests; chapter 2 deals with forest 
birds; chapter 55 with forest animals; and chapter 4 includes a discussion of 
biological control. The second of the five appendixes deals with insects ; the 
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third with birds; the fourth with costs of protection from rabbits and hares, 
of deer fencing, and of nesting boxes; and the fifth with diagrams. A list of 
60 references is included. 

Game laws for the season 1928—530: A summary of the proTisions of 
Federal, State, and Provincial statutes, F. L. Eaunshaw {TJ. S. Dept. A0t\, 
Farmers^ Bui. 1515 {1928), pp. — ^This is the Iwoiily-ninth annual sum- 

mary of the Federal, Stale, and Provincial statutes relating to game (B. S. R., 
58, p. 66). 

Directory of officials and organizations concerned with the protection of 
birds and game, 1028, compiled by T. Denmead and F. G. Grimes {TJ. 8, 
Dept. Agr,, Misc. Pul, 30 (1928), pp. 12). — ^This is the twenty-ninth annual edi- 
tion of the directory (E. S. R., 58, p. 252). 

Birds and their attributes, G. M. Aeuen {Boston: Marshall Jones Co., 
1925, pp. XIII+338, pis. [Slfh, figs. [7]). — ^The chapters of this work consist of 
a series of lectures originally prepared under the auspices of the New England 
Bird Banding Association to serve as an introduction to a general survey of 
birds, their structure, habits, and relations to man. 

A taxonomic review of the American long-tailed shrews (Genera Sorex 
and hlicrosorex) , H. H. T. Jackson {U. 8. Dept. Agr., Bur. Biol. Survey, North 
Amer. Fauna No. 51 {1028), pp. Vl-i-238, pl$. IS, figs. 21/).— In a brief introduc- 
tion to this work tlie author deals with the distribution and habitat, habits, 
food and economic status, young, weight, etc., of these shrews. This is fol- 
lowed by an account of the family Soricidae, including the subfamilies, pelages 
and molts, variations, history, of generic names nsed for American long- 
tailed shrews, key to genera and subgeuera of American long-tailed shrews, and 
a list of American genera, species, and subspecies of long-tailed shrews, with 
type localities. The genus Sorex, with three subgenera, is then dealt with, fol- 
lowed by an account of the genus Microsorex and an 8-page list of the literature 
cited. 

Index of entomological literatm*e, W. Horn and S. Schenkmno {Indeor 
lAtteraturae Entomologicae. Borlln-Dahlem: Walther Norn, 1928, ser. 1, vol. 2. 
pp. 353-704, pi. 1). — This second volume (B. S. R., 59, p. 853) includes the 
literature arranged by authors from Ferrill to Leconte. 

Studies in hreediug insects throughout the year for insecticide tests, 
I— rn, A G. Gbady {Jour, Boon. But., 21 {1928), No. 4, pp. 598-812, fig. 1).— 
Three papers are presented, as follows: 

I. Bouse flies {Musca domchtica) (pp. 608-604). — The author has (loveloi)<?d 
a method for year-round rearing of largo numbers of house fii<‘s for use in 
insecticidal tests. The equipment consists of an inexpensive iiisectary, brood- 
ing cages, rearing jars, and stock cages. As a result of the procedure described, 
large cultures of Hies of high vitality can be developed as easily In winter as in 
summer. 

II. Leather beetles {Dermestes rulpinus Fab.) (pp. 604-608). — This second 
contribution deals with the hide beetle, which has been used with good results 
for ceilain kinds of insecticidal experiments. This beetle can be roared simply 
and dependably In large numbers throughout the year. Compared with some 
insects it is very resistant to certain toxic compounds and soiwes very well in 
measuring their insecticidal efficiency. 

III. Poaches, clothes moth^ weevils (pp, 608-612), — ^The methods employed in 
leaning these insects are described. 

Is there any definite basis for forecasting insect outbreaks and ascer- 
taining if control measures are practicable? A discussion from a research 
standpoint, W. E. Hinds {Jour. Boon. Bnt., 21 {1928), No. 4, pp. 559-563).— 
This is a contribution from the Louisiana Experiment Stations. 
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[Entomological studies at the Alabama Station] {Alabama Sta, Rpt 1921, 
pp. 23-25). — In a study of the banded cucumber beetle by J. M. Robinson, 31 
days were found to bo required for the completion of its life history, the aver- 
age incubation period being 3.8 days, larval period 16 days, and prepupal 
period 3 days. 

In boll weevil control work with calcium arsenate conducted by Robinson 
on heavy clay, a gain of 00 lbs. of seed cotton per acre was obtained on one 
plat and a gain of 150 lbs. of seed cotton on anr)ther plat (newly cleared land) 
as a result of dusting, or a gam in.'.ufiicient to make dusting profitable. On 
the black belt soil where there was a 10 3 )er cent infestation on June 25, a 
gain of 300 lbs. of seed cotton per acre was obtained on plats dusted 9 times 
during the season, commencing on June 25, three of which w<u*e washed ofiC by 
rain within 24 hours after application. 

In the boll weevil hibernation studj by Robinson, 13 of the 3,804 weevils 
placed ill hibernation cages in the fall of 102G emerged in the spring of 1927, 

Robinson and F. S. Arant report that the cotton flea hopper was present in 
large numbers during July and August on both the station and Whatley farms 
near Opelika, considerable damage having been done to cotton early in the 
season. Applieaiions of from (i to 10 lbs. of sulfur p(^r acre at 5-day intervals 
reduced the infestation and malerially increased the yiidd, good top crops 
having set ul both places. The results obtained from the application of 
sulfur and calcium arsenate (equal parts) at the rate of 10 to 12 lbs. per acre 
indicated that it might be valuable in combating weevils and hopjicrs combined. 
Nicotine dust and calcium arsenate (equal parts) gave substantial gains. A 
table is Included which shows tlie average number of adult and nymph cotton 
flea hoppers per swooping and the si‘ed cotton per acre. 

The oriental fruit moth (Lanpr presla molcHta Busck) was found by H. G. 
Good to have four distinct generations per y('ar in the State. Culled fruit, 
which composed 25 per cent of the (»rop, had an infestation of 3.7 per cent. 

The use of calcium arsenate against the southern corn root worm was found 
by Arant to be I'fCoctive in killing the adults. 

Report of the entomologist, J. R. Watson {IHoriOa kita. Rpt. 1021, pp, 
J3-J9). — ^An account is first given of work with the green citrus aphid {Aphitt 
f^pimccola Talch), a study of the life history of wlilch was carrioil on by R. L. 
Miller at Lake Alfred in the center of the citrus belt and by A. N. Tissot at 
Gainesville on iJio t*xtr(uio norlUem edge of the iielt. A marked difference 
was detected, the records showing tliat at Lake Alfrt'd, except for a few brief 
periods when it was too cold, the weatluM* during late fall aial winter, from 
October 15 to Marcli 1, was tlie most favorable of the whole year for the 
development of the aphids, wliile during this iKUdod at (Salnesvillc both repro- 
duction and growth took place the slow(‘st of any period during the entire 
year. This Is consider<»d to explain why the aphid has never been so injurious 
in the northern part of the bell and to indicate that it never will be except 
perhaps during <*xce 3 )Uonally warm winters. The critical temperature api)ears 
to be around 72* F. Eggs laid on sand pears from Novemi)er 15 to December 
18 were observed by Tissot to begin to hatch on J'anuary 18, this being the 
first time eggs have been observed to hatch in Florida. It is pointed out that 
the successful hatching of eggs during the winter of 1020-27 shows plainly that 
cold will not exterminate the aphids. The observations Indicate that severe 
outbreaks of the aphids will always bo confined to the early spring, and espe- 
cially to seasons when a warm, moist winter, fiw of d(‘strucUve freezes, Is 
followed by a cold or dry spring which extends the fiush of growth over an 
abnomally long iierlod. 
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'J'he bioiv,<j;.N of (he predatory enemies of thih apliid hiib been worked old 
i lioroiiffhl.\ . .\Md u.iia (>;>tain.sl upon the edieiu-y oJf each class of predators, which 
s,t times lok H» j.er coal of tin* entire number of aphids per day on the trees 
observed. These predators were found to bo highly attacked, especially by 
Hymenoptera, fungi, and bacteria. 

As regards control, it is said that the season’s experience has emphasized the 
elScacy of a thorough clean-up of the aphids during the winter and the hasten- 
ing, by fertilization and cultivation, of the spring flush of growth. Among the 
numerous insecticides tested two seem to possess advantages over a 3 per cent 
nicotine sulfate-lime dust heretofore found most effective. It was found by 
AlUler that by making up the dust with sulfur substituted for half the hydrated 
lime a very light dust was obtained that worked well In the dusters. It appeared 
to be even more effective than that in which lime only was used as a carrier, and 
controlled rust mites and red spiders at the same time. Under favorable atmos- 
pheric conditions of warm, calm weather, a 2 per cent dust was effective, and 
this reduced the cost considerably. The other promising insecticide was a very 
flnely divided tobacco dust analyzing 2 per cent nicotine. 

A brief reference is made to root knot, which is noted on page 166. 

The flower thrips infesting citrus blooms were too few in numbers to test 
control measures, but a heavy Infestation on strawberry blossoms afforded an 
opportunity to test various insecticides. Of these, Derrisol (1 ; 800) was almost 
a complete failure, only about 10 per cent of the insects being killed. Nicotine 
sulfate spray (1:800) killed nearly 90 per cent. Even better results were ob- 
tained by ducting the plants with a mixture of equal parts of sulfur and flnely 
ground tobacco analyzing 2 per cent nicotine. This not only killed the thrips 
in the blossoms but acted as a repcllant and delayed reinfestation for several 
days, and had the additional advantage of controlling red spiders. 

Beference is made to the introduction from Cuba of a tachinid parasite 
(Lowopliaga sp.) of the sugar cane borer. 

The report concludes with an account of pecan Insect investigations by F. W. 
Walker. The shuckworm (Laspeyresia caryana Fitch), formerly considered of 
minor importance, became a serious pest of the pecan, if not its most important 
enemy in the Monticello region. An average of nearly 75 per cent of the husks 
gathered In the spring showed Infestation by it, Elxperimeuta conducted with 
a view to determining whether turning under of the fallen husks would be of 
tmy benefit in controlling this pest showed that 61 per cent emerged from the 
surface, 4.76 from a 1- to 4-in. covering of sandy loam, 7 per cent from a 1-in, 
cloy covering, and none emerged from 2- to 4-in. of clay covering. Thus, the 
results indicate that a good control can be secured by plowing in the husks, 
especially in the heavy soils. An experiment is under way to determine the 
percentage of nuts destroyed by the shuckworm. The nuts picked up from 10 
trees showed 59,34 per cent to have been injured by shuckworms, 10.46 by the 
weevil, 3.09 by the nut case-bearer, and 0.07 by squirrels. No injury was 
detected in 26.43 per cent of those that had dropped. 

Larvae of the spiking brood of nut case-bearers were found entering the nuts 
on May 13, the percentage of Infestation during the year being low. 

In work with the larvae of the leaf case-bearer sprayed trees showed a control 
of from 80 to 90 per cent over the check, depending upon the strength of the 
arsenate used. 

Numerous egg punctures of the tree cricket {OccaniJma anyvatipennis Fitch) 
were found in the small branches of the pecan. In some cases the twig had 
died above the iiuncture, although in most cases this does not occur and a long 
scar is left which lasts for a period of at least three years before healing over. 
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Biological survey of tile Mount Desert region. — ^Part 1, The insect fauna, 
0. W. Johnson {Philadelphia: Wlstar Inst Anat. and Biol., pt. 1, pp. 

j?47, pi. 1 ). — this volume, which is part 1 of a survey conducted by W. 
Procter, the author records the Insect fauna of Mount Desert l^and by order 
and family. 

[Report on entomology at the Tennessee Station], S. Maboovitch {Tenr 
nessee Sta. Rpt. 1927, pp. 31SS ). — ^The investigations on sodium fluosilicate 
(E. S. B., 59, p. 466) were continued during the year. 

A study of the repellent effect of sodium arsenlte was confirmed with Feltia 
ducens, a 1 to 66 mixture having given a kill of 57 per cent in 72 hours. So- 
dium fluosilicate, however, showed a mortality of 88 per cent. 

Several of the more abundant pests of the year mentioned are the sweet 
potato flea beetle, larvae of the banded flea beetle on sweet potato, spotted 
cucumber beetle, and fall army worm. 

Report of the occurrence of insect pests on crops in England and Wales 
for the years 1925, 1926, and 1927, J. 0. P. Pbyeb {[Ot. Brit.\ Min. Agr. 
and Fisheries, Misc. Pub. 62 (1028), pp. 47, pt 1, fig. 1 ). — ^This is a summary of 
information on the occurrence of the more important insects during the years 
3925 to 1927, inclusive, arranged under the headings of crops attacked. In 
Appendix 1 the periodical fluctuations in numbers of the plum aphid (Anuror 
phis padi), rosy apple aphid, woolly apple aphid, flea beetles (Phyllotreta spp.), 
leather Jacket (Tipula sp.), frit fly (0 semis frit), mangold fly (Pegomyia hyo- 
scyami), and winter moth (Cheimatobia bnunata) are charted. Appendix 2 
consists of a list of the more important plant posts, exclusive of forestry pests. 

Animal pests of useful plants, 11, H. Blxjnck, P. Bodenheimeu, 0. B5bner, 

K. PBiEDEKrcHs, P. Heikeetingeb, O. Jegen, R. Kleinb, and W. Spbyeb, rev. by 

L. Rbh (Eandbuch der PflansenhranJcheiten, begriindet von P. SoEAcnm, V. 

Band, 1. Sdlfte, Tierisohe Bchddlmge an Hutepflanzen, 11. Teil. Berlin: Paul 
Parey, 1928, 4* 5, pt 1, pp. 4 IS, figs. 185 ). — This contribution (B. S. E., 

55, p. 242 ; 66, p. 355) deals with the Biptera, Ooleoptera, and Hymeuoptera 
of economic Importance. 

Important cotton insects of central Pern, W. B. Hinds (Jour. Bean. Bnt., 
21 (1928), No. 4t 2>P- 545-551 ). — This is an account of insects observed in the 
Canete Valley, located about 100 miles south of the city of Lima, during a 
C-weeks investigation of cotton insect problems. The insects considered in- 
clude cotton loaf worms, the Peruvian cotton square weevil (Anthonomm iws- 
titus Boh.), boll boring leiflclopterans, and cotton plant lice. 

Controlling the insect pests of strawberries, L, Hasbman (Missouri Sta. 
Oiro. 168 (1028), pp. 12, figs. 8 ). — ^Tlds is a practical discussion. 

Studies in insecticidal activity, 1-1 V, 0. H. PErrr and A. G. Grady (Jour. 
Boon. But, 21 (1928), No. 4 , pi). 6i2~6SB5).-- Pour papers are presented, as 
follows : 

I. Testing insecticides against files (pp. 612-017). — ^The authors have at- 
tempted to establish the testing of household insecticides on a sound and com- 
parable basis. The necessity for the redueiion of variables to a minimum is 
pointed out, and it is suggested Uiat a definite standard be adopted for time, 
temperature, humidity, insecticide concentration, spray concentration, pressure 
in sprayer, air condition, angle of spray, kind of insect and condition of insect. 
Emphasis is placed upon the fact that many tests and extended observations 
are necessary, and explicit directions for conducting tests upon flies are given. 

II. JJiregt contact spra/ys (pp. 617-620). — ^The authors developed a standard- 
ized method for testing contact sprays, descriptions being given of the tost 
cages employed and the exact procedure followed. 



162 


BXPBEIMENT STATIOISr RECORD 


[Vol. CO 


III. Testing insecticidal fumigants^ i. e., insect icides wJilcfi junction in the 
vapor phase (pp. 621-623). — The authors describe an exact procedure for 
the testing of insecticidal fumigants for use in storage waroliouscs, gi*ain 
elevators, etc. 

IV. Testing insecticides as insect repellents and moth killers (pp. C21, 626).— 
Moth-proofing and motli-killiug tests are reported upon, a detailed description 
being given of the procedure followed in testing compounds recommended for 
either purpose. 

Reports of work of the laboratoi*y for the study of poisonous substances 
of the Plant Protection Pepailment of the People’s Commissariat of Agri- 
culture, R. S. F. S. R., 1, n Itrans. tltlej (Tnulg Nauoh. Usledov. Lai). Otravh 
Veshch. {Rpts, Work Lai). Study Poison Saint., PJanl Protect. Dept. People’s 
Commis. Agr. R. S. F. 8. R.), 1927, Nos. t, pp. 90, figs. 18; 2, pp. 106, figs. 2).— 
The insectic dal contributions presented in the first i)4irt include the following : 
A Study on the Toxicity of Calcium Arsenate and Arsenite, by I. A. Parfent’ev 
(Parfentjov) (pp. 8-lC, Eng. abs. p. 16) ; Sodium Ai’sonite as Insecticide, ])y 
N. S. Vyshelcs.'nkath (Vyshelessky) (pp. 16-21, Eng. abs. p. 21) ; Insecticides 
(Combinations of Arsenic and Carbon Disulfide) as Stimulators of tbo Crowd li 
of Plants, by Z. V. Ivano\ a-Aleksandruvskaih (I\anov-Alexandrovsky) and 
I. A. Parfent’ev (pp. 21-33, Eng. abs. p. 33) ; First Use of Airplanes in Apply- 
mg Insecticides in R. S. F. S. R., by G. I. Korotkkh (Korotkich) (pp. 33-72, 
Eng. abs. p. 72) ; and On the Behavior of Locusts amidst the Dusted Plants 
(p. 87, Eng. abs. p. 87) and Experiences on the Adhesive Property of Insect- 
icides and Their Admixtures (pp. 88-90, Bug. abs. p. 90), both by N. S 
Vyshelesskalh. 

Part 2 contains the following papers: Experiments in Ouiitrulling GcrWlus 
•nerUllanus Pall, by means of Poisoned Baits and Bacterial Iufect*on in the 
Dengiz region, Bukeev distr'ct, Province of Uralsk, by I. 1. Traut and N. S. 
Khitrov (Chitrov) (pp. 1-13, Eng. abs. p. 13) ; Testing the Control of Ground 
Squirrels with Poisoned Baits, by I. I. TrauL and N. M. Semenov (pp. 14-82, 
Eng. abs. pp. 81, 82) ; and A Study of Toxic Action of Ai'senic Compounds on 
Rodents, by I. A. Parfent’ev (Parfentjev) (pp. 82-100, Eng, abs. pp. 105, IOC). 

Progress report ou the use of petroleum oil as an insecticidal spray, 
E. R. DB Onq {Jour. Econ. Ent., 21 {1928), No. Jj, pp. 52o--529), — ^Thls is a con- 
tribution from the California Experiment Station in wdilch a summary iS given 
of established field practices in the use of petroleum oil sprays for bolh citnis 
and deciduous trees, together with data covering the species of in^ecl« con- 
cerned and the dosages used. 

Studies in eiitomogenous fungi, I-XII, T. Pltcii {Brit. Mycol. 8oc. Trans., 
7 {1921), pi. 1-2, pp. 89-1S2; pi. 3, pp. 133-161, pis. 3; 9 {1923), pt. 1-2, pp. 
108-128, pi. 1, figs. 5; 10 {1924), Pt* PP^ 28-80, pis. 3, Jigs. 4; 10 {1926), 
pt S, pp. 152-201, pi. 1, figs. 2; 10 {1926), pt 4, VV- 244^-211, fig. /; 11 {1926), 
pts. 1-2, pp. 50-66, pi. 1, fig. 1; 3-4, PP- 251-266, figs. 3; 12 {1927), pt. 1, pp. 
44^2 pi. 1). — ^Tlie fii*st and second contributions deal with The Neclriae Para- 
sites on Scale Insects (pp. 89-167), the third with Torrubiella (pp. 108-128), 
the fourth with Some Ceylon Cordj^ceps (pp. 28-45), the fifth with Myriangium 
(pp. 45-80), the sixth with Cephalosporium and Associated Fungi (pp. 152-182), 
the seventh with Spicaria (pp. 183-189), Additions and Cori*ections (pp. 
100-201), the eighth with Notes on Beauveria (pp. 244-271), the ninth with 
Aegerita (pp. 60-66), the tenth with Yerticillium spp. (pp. 251-254), the 
eleventh with Empusa lecanii Zimm. (pp. 254-268), Additions and Corrections, 
II (pp. 258-266), and the twelfth with Peziotrichum lachncUa, OpMonectrla 
cocoorum, Volutella epicoocum (pp. 44-^2). 
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Termites of the Belgian Congo and the Cameroon, A. E. Emerson {Bui. 
Amer. Mus. Nat. Hist, 57 {1928), Ar#. 7, pp. Jf01--574, pis. 19, jfigs. This 

account Includes a bibliography of 16 pages. 

The Fiilgoridao or plant-hoppers of Mississippi, including those of 
possible occurrence; a taxonomic, biologio:il, ecological, and economic 
study, H. L. Dozier {Missisbipp! ^ta. Tech. Bui. 1/f {1926), pp. 152, figs. 35). — 
This is a synopsis which Includes biological and economic infoflnalion on the 
Fulgoridae of Mlssis^slppi. The keys presented are for the forms known to 
Inhabit the southern United States, including four now species. Mention is 
made of several members of the family, including the sugar cane letifhopper 
(PcrJcinsiclIa sacchaHcida), the corn dolphacid Peregrin us maidis, and the 
cranberry toad bug {Phglloscclis atra), that are of particular economic im- 
portance. Aside from these species, little is known of the life history and 
habits of members of the family. 

The life history of Erythroncura ziczac Walsh (Homoptcru, Oicadolli- 
dae), V. M. Fatbbairn {Jour. Kans. Ent. Boc., 1 {1928), No. 4, pp. 79-84).— An 
account of biological studies of this leaf hopper, which has a spc‘cial preference 
for Boston ivy followed by Virginia creeper and grape. 

Beet leaf hopper, hlutettix tcnellus (Baker) , does not occur in the 
Argentine Republic, II. H. P. Sevehin and 0. P. Uendeiison {Jour. Econ. Ent,, 
21 {1928), No. 4t PP* 542-54 ff ). — ^^Chis is a contribution from the California 
Experiment Station in which it is shown tJuit the leaf hopper occurring in 
Argentina and probably mistaken for the beet loafhopper is AccralogalUa 
stioUcollis. 

The potato leaf hopper as a boau pest in Ohio, D. M. DeTjONQ {Ohio Veg. 
Oroioers' Assoc. Proc., IS {1928), pp. 76-82). — ^A report of observations and 
experiments in the field during 1020 and 1927, with special reference to the 
stringless green-pod bean plant as a host. The studies are said to have re- 
vealed four distinct broods of these leafhoppors during the season, with one 
complete generation, a second almost complete, a partial third, and a smaller 
partial fourth generation. The generations were found to overlap greatly, and 
there was no definite break in infestation upon bean plants in the field at any 
particular time except when the boans began to ago and the hoppers conse- 
quently sought younger i)lantH for fec‘ding or egg deposition. 

Applications of a 40 to 60 per cent calcium cyanide gave most satisfactory 
results as a dust, and no clumical Injury was observed during those applica- 
tions. As a spray the most satisfji<‘lory results were obtained both seasons by 
the use of pyrethrum extracts. The oleoresiu of pyrethrum extract, used for 
the Ja]>auese beetle, proved satisfactory and can used for th<‘ leafliop- 
por at dilutions as high as 1 to 300. 

The biology of apple aphids, F. II. Latjikop {OJno Jour. Bci., 28 {1928), 
No. 4, pp. 177-204, figs. 4)* — ^This is a report of si tidies which deal particularly 
with the rosy apple aphid, the apple grain aphid, and the apple aphid, all three 
of which winter in the egg stage upon apple. 

Studies on the resistance of apple to the woolly ai>his (Eriosoma 
lanigerum Hausm.)’^ U* De Pelley {Jour. Pomol. and Eort. 8oi., 6 {1927), 
No. S, pp. 209-241, ph 1). — ^Tests conducted of commercial rootstocks showed 1 
out of 18 varieties of stock tested to be more resistant than all the others, but 
no further definite grouping according to degrees of resistance was found pos- 
sible. “The preliminary results from artificial Inf c.'ct ions of 15 commercial 
scion varieties show Umt none of them is immune or highly resistant Four 
other varieties reputed to be resistant were tested. First Infectious on maiden 
trees, prepared for the purpose of testing whether there is interaction between 
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Stock and scion with respect to woolly aphis resistance, show no definite results 
in favor of belief in such interaction, but rather indicate the probability that 
if there is influence in this respect it is slight. Tests of seedlings derived from 
crossing Northern Spy with susceptible varieties have shown that the factor 
or factors which determine immunity are inherited. They also indicate that 
Northern Spy Is heterozygous in respect of this character.” 

An interesting aphid of the pecan, T, L Bissell (Jour, JHoon, Bnt,, 21 
(1928) f No. 4, pp, 551-55S, pi, 1 ). — ^This is an account of MyaocalUs fumipen- 
nellus F., which injures pecan foliage in several sections of the pecan b^t, 
including southern Georgia. It is said that heavy infestation may cause 
defoliation. 

Significance of the mid-season units counts on resistant black scale, 
A. F. Swan and 0. E. Duggan (Jour, Boon. Ent, 21 (1928), No. 4, pp. 5S2-542, 
figs. 5 ). — ^The authors report upon the methods employed and observations made 
with the view to securing data on the significance of unit counts on immature 
scale in the citrus belt of California, where this system has been appUed to 
mature scale in the spring to determine the degree of scale infestation. 

The use of oil sprays on citrus during 1926, R. S. Woglum (Jowr. Soon. 
Ent., 21 (1928), No. 4, pp. 580, 5Si).---The author reports that highly refined oil 
sprays were quite extensively used on citrus in California during 1926, the 
scale kill having been quite satisfactory with some materials. Various in- 
jurious influences were occasionally noted, such as retarded coloration, reduced 
crop, and Impaired quality. Avoidance of such iiijuiy has been attempted by 
particular attention to application, strength, and fruit picks. It is pointed 
out that the combination spray-fumigation is the most successful way of con- 
trolling resistant scales. 

The bagworuis of Texas, F. Jones and H. B. Parks (Texas Bta. Bui. 882 
(1928), pp. 86, figs. 21).— -Following a general account of the life history of the 
bagworm, brief summarized accounts are given of the several species occurring 
in Texas, Including the bagworm; the live oak bagworm (Oiketious aidatii 
Grote) ; three desert bagworins, namely, the tornillo bagworm (O. tov>nsmJ,i 
Towns.), the locust bagworm (O. tonniwelU Barnes & Benjamin), and the 
big-stick bagworm (0. den^rokomos Jones) ; the mesquite bagworm (0. tourney i 
Jonesfe) ; the mountain cedar bagworm (Oiket^cus sp. (?)) ; the pine bagworm 
(Th^jridopteryx venialis Jones) ; the creosote bush bagworm (T. mcadM Edw.) : 
the lawn bagworm (Eurukuttnrus confederala Grote & Robinson) ; the orange 
bagworm (Platoeceticus gloverii Barnes & Pack.) ; the mimosa bagworm (P 
jonesl Barnes & Benjamin) ; the chalk-hills bagworm (E. Hwurdsii Heylaerts 
(oarhonaria Pack.) ) ; the oasis bagworm (E. polingi Barnes & Benjamin) ; the 
lichen bagworm (FrocMlia pygamaea Barnes & McDunnough) ; and the soli- 
tary bagworm (T. alcora Barnes). 

It is pointed out that none of the females of the Texas bag worms possess 
wings, and that their distribution and spread are frequently due to winds 
which transport the young larvae as they let themselves down by silk threads 
or release their hold on the herbage. Hand picking when practical, and the 
use of arsenical sprays applied when the larvae are young, are measures 
recommended for their control. 

Studies on the life-history and the control of Zeuzera pyiina !L. in 
Palestine, F. S. Bodenheimeb and H. Z. Kletn (IZion. Orgem.} Inst. Agr. 
l0tG.h Agr. Beo., l (1921), pp. 68-^8, figs. 5; als. in Rev. Appl. Ent., 15 (1921), 
8er, A, No. 1, pp. $48. 844 ) • — ^This is an account of the leopaird moth, which is 
one of the most serions pests of olive and apple trees in Palestine, where it 
has also been recorded on pear, plum, and PUitaims. 
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Some resnlis with bait pans against the oriental moth, L. molesta 
Bnscfc, J. R. Steak {Jour. Boon. J3nt., 21 (1928), No. J^, pp. 566-571). — Bail-pan 
experiments made by the author at Chambersburi;, Pa., during 1926 and 1927 
failed to give appreciable control. Tests made with various methods of 
placing bait pans showed that while a pim in every tree gave tho highest catch, 
a pan in every second tree caught almost as many. 

European corn borer and the sweet corn crop, T. H. Parks (O7i.io Veg 
Growers' Assoc. Proc.^ IS {1928), pp. 84-89). — ^This is a discussion of the situa- 
tion in Ontario and Ohio. 

Life history of tho codling moth in Virginia, W. J. Schoene, W. S. Hough, 
lu A. Stearns, L- R. Cagle, C. R. Whaley, and A. M. Woodside {Virginia 8ta. 
Bui. 261 {1928), pp. 56, figs. S).> — ^This is a report of life history studies con- 
ducted at Blacksburg, Leesburg, Salem, Staunton, and Winchester during the 
years 1921 to 1927, inclusive. 

The investigations ha-ve shown the life of the insect to be influenced to a 
marked degree by the weather. In the northern part of the Slate in most 
seasons there is one full brood, a partial second, and a small third brood, 
although if the weather be cool, as was the case in 1024, there is no third 
brood in that section. In the vicinity of Roanoke there is usually one full 
first brood and 60 to 80 per cent of a second brood, with the third brood rang- 
ing from 20 to 50 per cent of a full brood, depending upon ilie season. 

The studies of tho data obtained show the life history of the codling moth 
to be highly variable, that ii siieeded up or delayed by extremes of high 
and low temperatures, and that it wtmUl noi be po^sib’e to make correct 
lecommcndations for orchard treatment without an occasional observation 
of the development of the i)est. 

The details of the investigation are presented in large part in tabular form. 

An investigation of spray coverages and arsenical residue in relation to 
the control of the codling moth, R. H. Smith {Jour. Boon. Ent, 2t {1928), 
No. 4, pp. J7 7-J8N, ph 1, figs. 3). — ^The results oi)taliied in Investigations con- 
ducted at the California Citrus Experiment St.il on iiulloiUe, among other 
things, that the fine-spotted or “mist” coverage is decidedly the least pr<'- 
tective of all, that the protectiveness of any type of coverage varies directly 
with the aTiiount of arsenic per square centimeter of fruit surface, that the 
thickness of the film is an important limit ng factor in the proroctiveness of 
the film coverage, that o\erspraying of trees and the use of more lead arsenate 
than has been re<‘omniended in the past arc advisable if the maximum elTec- 
tiveness of the spray is desircHl, that the complotencsiS of coverage and the 
amount of arsenic deposited on the fruit vary directly, within certain limits, 
with the quantity of spray applied per cubic yard of tree volume, that a largo 
percentage of laiwae enter the apples unharmed or produce serious injury 
to the fruit by burrowing directly through the deposit of lead arsenate, and 
that the efilcacy of arsenical sprays in protecting apples against the codling 
moth has been generally overestimated. 

A list of 40 references to the literature is included. 

Recent developments In codling moth control, B. B. Fulton {Iowa State 
Hart. 8oc. Rpt, 62 {1927), pp. 4O-4S). — ^A practical discussion in which refer- 
ence Is made to the more recent developments in combating the codling moth. 

GDropic responses of codlii^-moth larvae, N. E. MoIndoo {Jour, Been. Mnt, 
21 {1928), No. 4, p. This is an abstract of a paper presented at the annual 
meeting of the American Association of Economic Entomologists. 

An experiment in trapping cutworms, W. D. Whitcomb {Jour, Boon. Bni., 
21 {1928), No. 4, pp. 592^98, figs. 5).— This is a contribution from the Massg- 
28088—29 5 
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cliusottR Experiment Station in which it is reported that 7,703 cutworms wore 
trapped between April 27 and July 17, 1927, by the use of chickweod. The 
red-backed cutworm, striped cutworm, and Eujjod perpolila comprised 04.34 
j)er cent of the larvae collected. 

IVlosquito remedies and preventives, L. O. Howaed and F. C. Bisnopp 
(U. 8. Dept, Agi\ banners* Buh 1510 {1928), pp. Tliis describes the 

measures, substances, and materials, both offensive and defensive, that have 
been found most effective against mosquitoes. It is a revision of and super- 
sedes Farmers’ Bulletin 444 (E. S. R., 25, p. 350). 

The potato scab gnat, H. L. Gui {Ohio TVp. Groirers' Assoc, Proc., IS {1928) 
pp. 2)-31), — This is a wntribution from the Ohio Experiment Station on 
{Epidapus) Pnyxia scah'ci, a pest first described by Hopkins at the West 
Virginia Experiment Station in 1895 <B. S. R., 8, p. 320), and which during the 
years 1026 and 1927 was of considerable importance to the potato growers 
of Ohio. The damage is caused by a reduction in yield due to seed piece 
injury and to impaired quality of the infested crop through wounds on the 
tuber. Eggs varying in number from 1C to 103, the average being 55, may 
be deposited by a single female, usually in tiie soil. They hatch in an 
average of 6.6 days. Feeding, which commences ns soon as the larvae leave the 
egg and c<»ntinue8 for about 16 days, is followed by a pupal period of 3 to 4 
days. The author has observed fields where the pest had become so numerous 
on the se*Hl that the entire fleshy part of it was destroyed, leaving little 
except the skin. An actual reduction of 28 per cent was observed in a stand 
in one field, and fully 26 per cent of the living plants appeared weak and 
unthrifty. 

It is pointed out that while seed treatment and crop rotation will tend to 
reduce the injury, it can not be claimed that such practices are effective 
controls. 

Phyllophaga of Mississippi, J. M. Langston {Mississippi 8ta, Tech, Bui 15 
{1927), pp, 103, pis, 13), — In this synopsis the author deals with 45 species and 
3 varieties of May beetles of the genus Phyllophaga known to occur in 
Mississippi. An account of its habitat and food plants accomi>anies the 
technical description of each form. A key to the 18 groups, 11 of which occur 
in Mis.sissippi, keys to the species of 11 of the groups, and a list of 24 
references to the literature are included. A glossary of technical terms is 
appended. 

How to combat the Epilachna pest [trana. title], P. van dkr Goot {Land- 
Ijouic iBuitensiOrg}, 3 {1928), No. 12, pp. 77J-78S; Bug. ahs., pp. 787, 788).— Ibis 
is an account of the ladybird beetle E, 28-pimoiata Muls., the most important 
enemy of the potato crop in Java. The species is said to occur commonly 
on wild-growing solanaceous plants from sea level to far up in the mountains, 
but becoming scarce above an altitude of 1,500 meters (4,020 ft). Its most 
serious injury to potato plants has been reported from districts at an altitude 
of 1,200 meters. 

Hand picking of the adult beetles is said to be the only control measure 
practiced by farmers, no measures being taken against the half-grown larvae 
although they are far more injurious. The application of 2 per cent arsenate 
of lead is recommended by the author. 

A foreign book pest enters Boston, R. L. TAvnos {Jour. Econ. Ent., 21 
{1928), No. 4^ pp. 620, 627). — ^An account of this tropical anobiid beetle {Cato- 
rama sp.) has been noted from another source (B. S. R., 50, p. 561). 

The relation of leaf color and leaf size to boil weevil infestation, D. Isrly 
(Jour. Econ, Ent,, 21 {1928), No. 4, pp. 553-539). — Field experiments conducted 
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in 1925 .nnd 192G ot the Arkansaw Experiment Station indicate that the boll 
weevil has a marked preference for cotton plants with screen foliafije over 
those with rod foliacje. It apparently has little choice between small leafed 
and larae leafed varieties, provided the size and victor of the plan'. 4 is abnnt 
the same. 

Boll w'cevil investijAiitions, K. F. Guossman {Florida Rpt. 19*7, pp, 
40-i2 ). — ^The progress (E. S Tl.. 5(5, j). SOI) of boll weevil iii\esti oration work is 
reported upon. 

In poisoning work, dusting with calcium arsenate was compared with five 
other methods. The results were similar to those obtained durins^ four years 
of boll weevil field poisoning enn-ied on in southern Georgia. Calcium arsenate 
dusting ^^as slightly in the lead, followed closely by dusting by the 50-50 
mixture of calcium arsenate and hydrated lime. The two methods of mopping 
witli a sirup mixture, (1) mopping throughout the ptfisoning season and (2) 
mopping until the cotton bloomed heavily and applying calcium arsenate 
dust for the remainder of the season, showed up practically as well as the 
calcium arsenate dust. It is pointed out that when early poisoning is followed 
the cotton plants are small and mopping with sirup mixtures becomes as 
efficient as dusting. Numerous infestation counts and field oliservatioiis 
made during the entire season showed that the cotton poisoned early did 
not require i>oison during July and August, since practically all of the hiber- 
nated weevils had b('en killed and both a bottom and middle crop were set 
and amply protected. Cotton treated by the Florida method sulTored from 
reinfest«ition by hibernated weevils which arrived in the field after the s(iuare 
stripping, about June 5, and poisoning had heou complc‘ted. 

In the study of hibernated weevil infeKstation a welHnfc'stcd field was selected. 
The following spring only three-fourths of an acre of this fi('ld was planted in 
cotton and thinned out to about 3,500 plants. The plants wore examined three 
times a week, and all weevils captured and lecorded as they appeared in the 
field. In 1026 the wcwils started to (*nler the field at Gainesville on May 10, 
and continued to enter the field until the firat week in July, when the triweekly 
counts showed a decided drop. The maximum infestation occurred on June 20. 
In 1927 the first weevil found in the field at the same place was taken on Apill 
27, weevils continuing to enter the field until July 1, 'when few wc'ovils wcM’e 
detocted. The maximum number of hihoriiatecl we(nnls entering the field 
occurred on June 18, a week earlier than in the pr<‘cedlug year. 

The work led to the conclusion that the most (Effective and economical method 
of poisoning consisted in its application as soon os the cotton first squaml and 
in its co-ntlnuation for about four weeks, by which time pni<*tical]y nil the 
weevils emerging from hibernation in the open had found their way ti> the 
cotton fields. 

Boll %vecvil control tests ((horgia Coantal Plain Sta, BtiL 9 (/!??&), pp. 20, 
21), — Tests conducted to determine the most effective method of using arsenical 
])oisons to control boll weevil have shown conclusively the value of early poison- 
ing, that applications should be begun a week to ten days before squaring, and 
that two or preferably three applications sliould be made at weekly intervals. 

Enemies of bees, A. G. Bki-UvskjI fBEUCAWSKY] (Vragi Pclieh Leningrad: 
il/ysf, 1927, pp. 204, pis- 2, figs. IJ/S; rev. in Amer. Bee Jour., 68 (1928), No. 6, 
pp. 289, 290). —This handbook of the enemies of bees in Russia, 00 in number, 
is presented in eight parts. Part 1 deals with 7 mammal forms, x>*ii*t 2 with 
14 bird formfs, part 3 with 5 species of reptiles, part 4 with 2 amiffiiblans, pnii: 
6 with 35 ijnscct or hexapod forms, part 6 with 8 arachnoids, part 7 with 1 
species of Vermes, and part 8 with 2 Protozoa. 
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Some additional notes on the pine-needle mite, Briophyes pin! Nalepa, 
B. Waltheb {Jour, Boon. Ent, 21 {1028), No. -}, pp. 628-6S1). — ^This mile appears 
to be rather widely distributed and seems to be caiiled over short distances by 
the wind. The carriage by man of cut branches and young trees seems to 
account for its sudden appearance in now localities. Spraying has been fairly 
successful on a small scale, but careful reforestation seems to promise the only 
permanent cure, providing only clean young trees are planted after previous 
removal of all infested pines. 

AimiAI PEODTJCTION 

[Nutrition studies at the Alabama Station] {Alabama 8ta, Rpt 1027, pp 
10, 11, 18, 19). — ^The results of two experiments are noted, continuing earlier 
work (B. S. R., 69, p. 65). 

The effect of minerals on proirfh and reproduotiou, W. D. Salmon. — Growth 
was rather poor and no reproduction occurred with rats on either a ration of 
5 ’^ellow com, peanut meal, and 3 per cent of cod-liver oil or yellow com, wheat, 
peanut meal, moat meal, and 3 per cent of cod-liver oil. Adding 1 per cent of 
salt to either ration improved the rate of growth but did not allow for repro- 
duction on diet 1. On diet 2, 83 young were born and 26 raised. Adding 1.6 
per cent of bone meal or 1.6 per cent of bone meal and 7.6 per cent of dried 
yeast further improved diet 1 for growth and reproduction and made diet 2 
more satisfactory for growth than the addition of salt alone, but made no 
difference in reproduction or the ability to raise the young. 

StOrhUltp of the antfneuritio vftamm toward heat, B. R. Miller and H. F. 
Williams. — In this study pigeons were fed a commercial chicken feed, both 
whole and powdered, which had been heated to 130® 0. for either 5 or 10 hours. 
This feed was fed in conjunction with heated or sterilized rice and compared 
with the same feeds that had not been heated. On the whole, the pigeons on 
the heated ration did about as w^l as those on the unheated. Some of the 
birds on the feed that had been heated 10 hours showed signs of polyneuritis 
at death, and all of the birds died within 90 days no matter what combinations 
of feeds were used. Post-mortem examinations showed that the pigeons fed 
the powdered material, which was quite difficult to administer, probably died 
from improper feeding, 

BjDTect of variation of potassium and chlorine in a wheat ration, X L. St. 
John {Jour. Agr. Research [U. S.], 37 {1928), No. 1, pp. 55-4Ji, figs. 5).-— Using 
the same ration as In the study previously noted (B. S. R., 54, p. 357), which 
contained 0.32 per cent potassium, different amounts of potassium bicarbonate 
were added to the basal ration for rats to form rations containing from 0.35 to 
4.16 per cent of potassium. It was found that when the basal ration with 
enou^ potassium added to bring the content to more than 1 per cent was fed 
lo 150-gm. rats they lost weight Rations containing 0.4 to 0.8 per cent potas- 
sium fed to young animals produced approximately the same growth as did the 
basal ration. When animals received rations with added potassium for any 
length of time, no young were produced. 

A similar basal ration was fed to rats, but In this test the calcium and 
sodium content was kept constant while the chlorine content was varied by 
additions from 0.06 i)er cent In the basal ration lo a maximum of 1.14 per cent. 
The addition of chorine in any amounts did not improve the ration for pro- 
moting growth. In some cases reproduction occurred among the rats fed 
additional chlorine, but there was no evidence that reproduction varied with 
the amount of chlorine present. 
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A studj' of certain processes for fermenting or enzymatizing feeds, A. HL 
pmKiKs and 0. F. Monroe {Ohio Bia. Binw, Buh, 13 (1928), No. S, pp. 
133-169) • — ^For a period extending from February to June chemical analyses 
were made of samples of feed before and after beiui; treated by a proccj-s which 
is claimed to change the crude fiber of roughages into the simpler and more 
useful forms of carbohydrates. The proco'-s t‘ousists of feedliiit chopped 
roughage into the top of a silo-like tank, treating with hot water, salt, and 
a converter, and then removing the treated material from the borrom. An 
examination revealed the presence of ground malted barley, salt, and various 
flavoring and tonic substances as the chief ingredients of the converters. 

The studies led to the conclusion that the process was not capable of 
breaking down the cnide fiber to any appreciable extent, nor was any worth 
while amount of maltose, dextrose, or other reducing sugar formed from 
the roughages during the process. The converters studied were quite efficient 
as enzymes in converting starch to reducing sugars when true starches were 
present in considerable amounts, the starch grains wore broken up, and the 
temperature was at approximately F. 

To test the value of this conversion, two lota of rats wore fed on a ration 
of corn 43 parts, oats 43, alfalfa 6.5, com stover 65, and salt 1 part The 
entire feed was wet with an equal weight of water, steamed for 0.5 hour and 
cooled. To half of the feed was added a converter in an amount equal to 1 
per cent of the dry weight of the feed, and both parts were incubated at 130 
to 140® for 36 hours. Bach group of rats was fed as much as they would 
consume without waste. Growth was noi-mal in both groups, but such dif- 
ferences as existed favored the check-ration gi*oup. 

A survey of farms having this equipment showed that the better farmers 
and feeders who had used this process were abandoning it, and those who 
still used It were unable to show by reliable records any benefit derived. 

Ground oats as a partial substitute for shcllod corn, H. W. Bogbbs and 
P. Geelaxtgh (Ohio 8ta. Bimo, Bui., 13 (19^8), No. 5, pp. 173, 173). — The value 
of ground oats as a partial substitute for shelled corn in the ration for 
fattening yearling steers was demonstrated at the Madison County Fixperiment 
Farm. Two lots of 11 head each, averaging in weight approximately 730 lbs, 
each, were fed for 140 days. Lot 1 rtKielved shelled corn and lot 2 equal parts 
of shelled corn and ground oats. The remainder of the rathm in both lots 
consisted of linseed meal, mixed hay, and corn silage. The average daily gains 
were 2.21 and 2.12 lbs. per head in the rosi>ective lots. Lot 2 required less 
than half as much protein supplement to produce 300 Iba of f'^ain as did lot 
1, and the feed cost was lower iu this lot. More pork was produc^ed in the 
lot fed shelled corn, 1ml the finish was approximately the same in both croaps. 
Lot 2 made higher returns iH'r steer even after CTediting the hog gains. 

Winter feeding andl time of marketing steers, J. 0. Grimes (Alahama Bta. 
Rpt 1927, p. if).— Limiting the winter ration and finishing steers on grass 
again proved the most profitable manner of handling (B. S. B., 59, p. 662). 
Feeding 4.73 lbs. of cottonseed meal dally to steers being finished on pasture 
increased the profits $5.65 per head. Adding 2.18 lbs. of cottonseed meal per, 
day to a winter ration of Jolmson grass hay increased by 0.23 lb. the average 
daily gains i)er head. The addition of a medium allowance of blackstJap 
molasses to a ration of Johnson grass hay and cottonseed meal, while increasing 
the rate of gain, did not incr<‘ase the profits. 

The effect of gostatioii and lactation upon the growth and composition 
of swine, D. J. Griswold, P, F. Trowbridge, A. G. Hogan, and L. D. Haioh 
(ilissourl Bta. Research Bui. 114 (1928), pp. 62, figs. 4)- — In this study 10 pure- 



170 


EXPEBIMENT STATION EEOOED 


[Vol. CO 


bred Duroc-Jersey gilts, 7 months old at the initial date, were used. One animal 
was slaughtered at the beginning of the test, 7 were bred, and the other 2 left 
os open control animals. ( )f the bred gilts 1 was killed after SS days of pregnancy, 
another just before farrowing, and 2 others just after farrowing. One of the 
open gilts was killed at the furrowing time of the pregnant animals. The 
other 3 pregnant gilts and 1 open gilt were carried through the lactation period 
of 68 days and then killed. Records were kept of live weights and feed con- 
sumption, and measurements of the living animals were made every 30 days 
(E. S. R., 30. p. 460). At slaughtering time the weights of organs and parts 
were recorded, and the carcass was separated into wholesale cuts and finally 
into lean, fat, and bone. Chemical analyses were made of separate parts of 
each gilt and of newborn pigs and 88-day-old embryos. Digest ion trials were 
conducted to obtain the digestion coefficients for open, pregnant, and lactating 
gilts. 

It was found that during the gestation period gills grow and fatten as readily 
as do nonpregnant gilts, but during lactation gi'ow’tb is retarded and the re- 
serves of fat and minerals are depleted. The water percentage of pig embryos 
was larger than that of newborn pigs, and this percentage decreased as the 
animals matured. Fat percentage bore an inverse relation to the water content. 
There was more sodium, chlorine, and sulfur and less magnesium, potassium, 
and silica in prenatal and newborn xfigs than in partly grown and grown 
animals. The iron content was low and constant for all ages and conditions. 
Calcium phosphate made up about 75 per cent of the total ash and was ap- 
proximately the same In all animals with the exception of the embryos, where 
It was somewhat less. The coefficients of digestibility were somewhat higher 
for pregnant animals than for open gilts, and it was found that confining the 
animals in crates during the digestion trials gradually decreased the amount 
of fat digested. During lactation more ash was excreted than was digested. 

[Swine feeding tests at the Alabama Station] {Alabama i^ta. Rpt, 1927, pp. 
11, 18, 13, 18 ), — ^The resiiUa of experiments in continuation of those previously 
noted (E. S. R., 59, p. 003) are reported. 

Forage et'ope for fattening hogs, J. C. Grimes, — ^Pigs averaging approximately 
56 lbs. were divided into 3 lota of S or 9 head each and fed for 84 days. All 
lots received corn, tankage, and minerals. In lot 1 the ration was self-fed in 
dry lot, in lot 2 self-fed on 0.75 acre of oats and vetch pasture, and in lot 3 
hand-fed at thb rate of 3 per cent of the live weight on pasture. The average 
daily gains were 1.02, 1.4, and 0,97 lbs. per head in the resi)e(‘tive lots, and it 
required 3.74, 3.30, and 2.87 lbs. of feed to produce 1 lb. of gain. The profit 
per pig was greatest in lot 3 and least in lot 1. 

Fffcct ot color of soybeans on gams of hogs and quality of vantass, W. 1). 
Salmon. — In this study Mammoth Yellow and Tar Heel Black soy beans were 
comijai-ed as a supplement in a ration of corn, soy beaus, and minerals self-fed 
In dry lot. The first 28 days the pigs on the black beans made an average 
daily gain of 2 lbs. per head and required 310.8 lbs. of feed for 100 lbs. of gain. 
Those on yellow beans gained at the rale of 1.0 lbs. per day and consumed 
#390.3 lbs. of feed per 100 lbs. of gain. During the second 28 days some of the 
pigs on the black beans became stiff and lame with a tendency to go down 
Iiehind. These symptoms did not appear in the yellow beau lot. During this 
period the average daily gains were 0.70 and 1.82 lbs. in the rosiDective lots, 
and the feed requirements i^er 100 lbs. of gain were 092.4 and 432.8 lbs. The 
carcasses were slightly softer in the black bean lot, probably due to rho lighter 
weight of the hogs and the higher proportion of beaus consumed in this lot. 

Mffect of a starvation period oh the firmness of the carcass of hogs, W. D. 
Salmon. — ^Twelve pigs weighing from 100 to 137 lbs. each were fed peanuts, tank- 
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tige, cod-liver oil, and minerals to a weight of 200 lbs., then starved for lo^sC'* 
varying from 20 to 45 lbs., and then fed to 225 lbs. on corn, shorts, and tankage. 
The iodine numbers as determined on the fat back of each hog at slausliter 
varied from 74.6 to 89.41, and did not Indicate that starvation had any practical 
effect in increasing the firmness of the fat. 

Velvet hean rations for btood sows, B. II. Miller and J. 0. Grimes. — sow 
was fed velvet beans in the pod and a mineral supplement tlie first 48 days of 
her gestation period and ground raw velvet bean seed, minerals, cod-liver oil, 
and 10 per cent casein for the remainder. On this ration she farrowed 12 pigs, 
4 of which were dead at birth. The dead pigs averaged 2.43 11 )s. and the living 
pigs 1.88 lbs. at birth. The pigs grew well, and the sow had a good supply of 
milk till the eighth day after farrowing. On this date the sow passed a badly 
decomposed and partly absorbed pig, and from that time on the gains of the 
pigs and the milk supply of the sow declined. 

Swine feeding, J. M. Scott {Florida Sta, Rpt 1027, pp. St, 3,t). — Continuing 
the feeding experiments with swine (E. S. K., 5C, p. 804), two grouj>s of 12 pigs 
each, averaging approximately 78 ll)s., were fed in dry lot for 6C da.vK. Lot 1 
received shelled corn and fish meal at the rate of 9 parts of com to 1 part of 
fish meal. Lot 2 was fed shelled corn 9 parts, cottonseed meal 9.75 pari, and 
alfalfa meal 0.6 part by weight. The average daily gains in the respective lots 
were 0.66 and 0.3 lb. per head. Lot 2 required about 2.2 times as much feed 
to produce 100 lbs. of gain as did lot 1. 

Oats for growing and fattening pigs, W. L. Houisok {Ohio tita, Bimo. Bui, 
IS {1928), No. 5, pp, 17i.-178). — Growing pigs fed a ration of hulled oats and 
tankage gained 1.25 lbs. daily and required 307.2 lbs. of feed for each 100 lbs. 
of gain. Similar pigs on the same ration except that it contained 22 per cent of 
oat hulls gained 1.03 lbs. daily and requiied 323.5 lbs. of bulled oats and 
tankage and 91.9 lbs. of oat hulls to produce 100 lbs. of gain. 

The results of two experiments (B. S. R., 59, p. 261) ai*e summarized on the 
value of oats for growing and fattening pigs of an initial weight of approxi- 
mately 60 lbs. Tankage, linseed meal, ground alfalfa, and minerals were fed 
to all lots. Lot 1 received corn, lot 2 oats, lot 3 corn and a limited amount of 
oats, and lot 4 hulled oats. The average daily gains in the respective lots were 
1.1, 0.81, 1.15, and 1.27 lbs. Tfslng oats as a complete substitute for com 
increased tlie feed requircnl per 100 lbs. of gain 20.8 i)er cent and the time 
required to reach a market weight of 210 lbs. ]>y 31 days. When 1 purt of oats 
was fed to each 2.6 parts of corn, the feed ro<piirement was approximately the 
same, but tlie oat -fed pigs required 0 days less time to reach market weight. 
Pigs fed hulled oats requlrc'd 2J{ per ctuit loss f(‘ed and 19 dii.\s less time to reach 
market weight than thosc^ fed corn. 

Ill the first of the above oxjierimeuts, hulled oats replaced linseed meal in 
the ration. Tlie lot roct'ivlng hulled oats made an average daily gain- of 1.38 
lbs. per head and reached market weight in 13 days less time than those fed 
linseed meal. The latter lot made an average daily gain of 1.24 lbs. per head. 

Studies iu horse feeding and maintenance, T. M. Thompson {Minnesota 
Sta,, Duluth Suhsta. Rpt, 1926--1927, pp, 66-60).— During the year 1923 detailed 
records weie kept of the feed consumption, monthly weights, and labor output 
of six horses. The ration fed consisted of hay and a grain mixture of cracked 
corn and crushed oats, with two bran mashes per week. Night pasture was 
utilized whcnevi^r possible to reduce the amount of roughage necessary, and on 
idle days the grain ration was reduced by halL 

The horses averaged 2,37 hours daily labor In March and 8.68 hours in May, 
the two extremes of the year, while the average daily labor for the year was 
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6.98 hours. The uvera^e daily consumption of feed was approximately 29 lbs. 
of hay and 10 lbs. of grain. The horses attained their heaviest weight and 
did their heaviest work while on n ght pasture and a grain ration under 2 
per cent. This system permitted ii saving of one-half of the hay. Minimum 
weights were observed in the spring following a long period of heavy hay 
feeding. The maximum gain was 136 lbs. and the mean gain 64 lbs. during 
the year. 

[Experiments with poultry at the Alabama Station], J. B. Ivey (Alabama 
Sta, apt. J927, pp. 17/-! 6*) .—Results of two experiments arc noted. 

Vegetable protein studies,— In this study a basal ration of equal parts of 
ground com, ground oats, and standard wheat middlings was fed. Two pens 
of 35 White Leghorns received in addition enough cottonseed meal to make a 
13 per cent digestible protein content, 2 other pens peanut meal to the same 
protein content* 2 others soy-boan meal, and a control pen meat meal. Oyster 
shell and cal<-ium carbonate grit were available in all pons at all times, and 
green feed and a mineral mixture were fed at the same rate to each pen. The 
average number of eggs per bird produced iri‘m November 1 to October 31 in 
the cottonseed-meal groups was 137; in the peanut meal, 117.75; soy-bean meal, 
128.6 ; and meat meal, 113.1. The percentage of mortality was 8.76, 14.28, 21.48, 
and 14.43 in the respective groups. In the cotton seed-meal groups 11.18 per 
cent of the eggs set were infertile, 9 per cent of the embryos were dead on the 
eighteenth day and 39.8 per cent on the tweiity-liist day, and 39.0 per cent of 
the eggs hatched. The corresponding figures for the peanut-meal groups were 
8.04, 3.63, 20.89, and 67.3 per cent; for the soy-bean meal groups, 19.19, 8.49, 
32.83, and 39.47 per cent; and for the meat-meal group, 9.77, 4.8, 23.68, and 
61.7 per cent 

Force molt studies , — The same basal ration was used In this as in the 
previous study. In addition each of 3 lots of 35 White Leghorns received 7.5 
Ihs. of whole yellow corn per 100 birds i)er day, enough animal protein to bring 
the digest’ ble protein content to 20 per cent, and 4 lbs of a mixture of steamed 
bone meal, marble dust, and salt 2:1:1 parts to each 100 lbs. of mash. Two 
lots were force molted In June by denying the laying mash for 14 days, followed 
by a dose of Epsom salts, and immediately placing tbom on the regular mash 
mixture. The remaining pen was not force molted. The force-molted pens 
produced an average of 117.9 eggs during the year, and had a mortality percent- 
age of 18-67. In these pens 11.23 per cent of Ihe eggs set were Infertile, C.74 
l)er cent of the embryos on the eighteenth day and 21.1 per cent on the twenty- 
first day, were dead, and 60.9 per cmi of the eggs hatched. The corresponding 
figures for the control i»cii ^^ere 110.8 eggs, 17.14 per cent, 12.9, 8, 16.66, and 62,5 
per cent. 

[Experiments with poultry at the Duluth, Minn., Substation], M. J. 
Thompson (Minnesota k^ta„ Duluth 8ubsta, Rpt, 1920-1927, pp. 4&-Ji7, 55, fig, 
1).— Two years’ resulis of the effect of lights .upon egg production for the 
period from November to April showed that pullets in lighted pens produced 
7 more eggs each than those in the dark pens during the first winter and 11 
more eggs the second winter. In April of both years the birds in the unlighted 
pens produced more eggs than those in the lighted pens. 

When the outside temijeratures wei*e 8.6® to 13.1® F., the Inside temperatures 
of a small shed-roof laying house equipped with shutter ventilator were 30.6® 
and 38.4®. The average production per bird from November to April in this 
house was 67.9 eggs. In a hou*’e equipped with a patent ventilator the Inside 
temperature was 33.40® when it was 16.67® outside, and 30.72® when It was 
064® outside. The average production per bird in this house was 77.77 eggs. 



1020] 


DATHY TABMINO — DAIRYING 


173 


Green feed and pasture for poultry, H. A. Schotii {Orcnon Sfa. Circ, 8^5 
il928)t PP* 5).— A popular publication designed lo bring to the attention 

of poultrymen better methods of producing green feed and pasture, the crops 
best suited to their noods, and the economical utilization of such crops. 

New model mash feed for layers, D. O. Kennard (Ohio Sta. Bimo, But, IS 
(1928) j N'o, 5, />p. i7.9, 180, pj. 1), — Directions are given for constructing a new 
type of reel mash feeder for laying hens thnl has proved quite su(‘cessful in 
tests at the station. 

The feeding of cod-liver oil, O. N. Massengale (J^cw Jersey Stas, Hints to 
Poultrymen, 16 (1928), No, 11, pp, 4 flffs, 2).— The author discusses the value 
of cod-liver oil in the poultry ration, the amounts recommended by the sta- 
tions, and the reasons for such recommendations, the kind of oil to use, and 
the value of minerals in addition to the oil. 

Turkeys, W. O. Thompson and F. IL Beaudbtte (New Jersey Stas. Hints to 
Poultrymen, 16 (1928), No. 12, pp. 4, fig. 1). — A popular publication setting forth 
facts concerning turkey raising and discussing the more common diseases and 
parasites. 

A practical incinerator for poultry plants, 0. B. Hudson (New Jersey Stas, 
Hints to Poultrymen, 16 (1928), No. 10, pp. 4, 2). — ^After discussing the 

sanitary needs of poultry plants, the author describes the construction of two 
incinerators that have proved satisfactory and economical for disposing of 
dead birds. 

DAIRY FARMIH&— DAIRYIRa 

Some physical and physiological activities of dairy cows under condi- 
tions of modern herd management, J. M. Fuller (New Hampshire Sta, 
Tech. But S5 (1928), pp. SO, figs. S). — ^This investigation has been carried on 
cooperatively with the Carnegie Institution of Washington, and has brought out 
some significant now facts (E. S. R., 69, p. 266) on the daily activity and 
Jehavior of dairy cattle. 

The average consumption of water for 16 milking cows over a 3-day period 
was 4.38 Iba of water for each pound of milk produced. During this period 
the same cows voided 26.8 lbs. of urine and 59 lbs. of feces per 1,000 lbs. live 
weight Observations on 4 cows producing from 11 to 60 lbs. of milk daily 
showed that they spent on average of 5 hours 67 minutes in eating and 8 hours 
5 minutes in rumination. The average time spent in chewing an individual 
cud was 63.9 seconds and in swallowing and regurgitating tho.c*ud 3.73 seconds. 
The average Jaw movements of cows while eating grain and silage were 04 per 
minute, while eating hay 78, and while ruminating 65. The total Jaw 
movements approximated 41,000 per day. 

From some 1,700 obsoiwations the average respiration rate per minute of 
Ayrshlres was calculated to bo 28.6, of Guernseys 18.6, of Holst elns 28.6, and 
of Jerseys 21.7. The average pulse rate per minute of Ayrshires was 69.6, 
of Guernseys 69.8, of Holsteins 68.0, and of Jerseys 62.7. For Ayrshlres and 
Holsteins the ratio of respiration to pulse rate was 1 : 2.4, for Jerseys 1 : 2.8, 
and for Guernseys 1 : 3.2. Observations on 7 high-producing cows confined in 
box stalls showed appreciably higher pulte and respiration rales as compared 
to the cows In the regular herd, and there was considerable variation in the 
rates for these cows during the day. 

Minerals in the dairy ration, W. H. Eaton (Aladatna Sta. Rpt. 192^, pp. 
12, IS).— In this study (B, R. B., 69, p. 667) the dairy herd was divided into 
three groups, in each of which the feeding and care were similar, except that 
lot 1 received no mineral supplement, lot 2, 4 oz. of steamed bone meal per head 
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daily, and lot 3, 4 oz. of marble dust dally. As the calves were dropped they 
were weighed and measured, and a study of these records of 27 calves showed 
that those from the cows without minerals were heavier at birth and slightly 
lai'ger in five measurements at 28-day intervals than those of the mineral-fed 
cows. The average production over a 10 months’ period for the respective 
groups was 4,023, 5,031, and 4,818 lbs. of milk. 

[Experiments with dairy cattle at the Florida Station], J. M. Scott 
(Florida fita, Rpi. 192'iy pp, — ^Tlie results of two oxptu’iinents are briefly 

noted. 

[A comparison of alfalfa meal and CrotaJaria meal for dairy cows ], — ^In 
comparing the above meals 2 lots of 3 cows each were fed by the double re- 
versal system through 3 periods of 28 days each. Each cow received a dally 
mtion of 12 lbs. of the following mixture: Alfalfa or Crotalaria meal 126 
lbs., corn meal 75 lbs., ground oats 60 lbs., cottonseed meal 60 lbs., and peanut 
meal 25 lbs. The total milk produced on feeding alfalfa meal was 3,677 lbs. and 
on feeding Crotalaria meal 3,417 lbs. As this was the flrat lost ever conducted 
with Crotalaria meal, the results are considered preliminary and no conclusions 
are drawn. 

Comparison of corn silage and Napier grass silage for milk production, — Con- 
tinuing this study (B. S. R., 55, p. 870), a group of 7 cows was fed for 2 
I)eriods of 90 day.s each with a 5-day transitional period. All cows were fed 
the same ration. During the 90 days the animals received <H)rn silage they 
produced 9,568 lbs. of milk, and during the 90 days they received Napier grass 
«dlage 7,063 lbs. of milk were produced. 

Dessons from the university dairy herd, H. S. Willabd (Wyoming 8ta, 
Svl X60 (1928), pp. 36, figs, 6 ), — ^In a study of the records of the university 
dairy herd from 1910 to 1928 the data have been divided into three groui>s, 
(1) records of cows with pasture, (2) records of cows without pasture, and 
(3) miscellaneous items from all records. 

On the average it required 2,648 lbs. of concentrates, 4,137 lbs. of dry rough- 
age, and 150 days of pasture to carry an average cow for 1 year. To produce 
lOO lbs. of milk testing 4.6 per cent butterfat the average requirement was 
40.2 lbs. of grain, 65.2 lbs. of dry roughage, and 2.36 days of pasture. In 
general, high milk yields resulted in high income over feed cost, hut in the 
instances where high yield was brought about by too liberal feeding it was not 
as economical as low production, Tearly production wa.s influenced by the 
time of breeding, and delayed breeding to produce high records was not always 
economical over a period of years. 

Normal milk production was secui-ed when cows wore fed without pasture and 
without supplementary mineral or high protein feeds, but feeding roughage dur- 
ing the nonnal pasture season was not an economical practice. Variations in 
yearly milk production were found to be due to time of breeding, number of milk- 
ings per day, age, and length of dry period. There was no significant difference 
in the production of cows freshening in spring-summer and fall-winter seasons 
under the system of management followed. Butterfat tests varied from milk- 
Ing to milking and from day to day, and for Holstein and Ayrshire cattle with 
the stage of lactation and season. Cows tended to produce lower testing nriiiir 
during the summer months. 

Washing powders for dairy use, A. W. Phillips, M. J. Macjk, and J. H. 
Prandsen (Massachusetts 8ta, Tech. Bui IS (1928), pp, 177-187).— Chemical 
analyses were made to determine the kind and amount of ingredients present 
in 36 brands of powder recommended for dairy use. The analyses showed 
that the powders may be divided Into four general classes, as follows : Those con- 
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raining pure carbonate, those containing trisodinm phosphate, those containing 
free caustic, and those containing soap. The water content and ease of solution 
varied. The powders contfiining phosphate were very slow to dissolve, and the 
soap p^>wders were also somewhat slow and otten lumpy. The others dissolved 
rather reailil 3 % but tlicre was a tendency for the hydroxide powders to lump. 
These latter powdei’s also tended to heat considerably on dissolving, wdiile the 
phosphate powders tended to cool. 

piactical tests were conducted with a standard O.G per cent solution based 
on the dry powder to determine the water-softening power of the i)()wders, the 
washing power, the emulsifying power, the ease of rinsing, and the action of 
each upon the metals aluminum, copper, nickel, tin, and zinc. The following 
table places the ingredients in the order of their effectiveness ; 

Water-softening powers : Carbonate, phosphate, soap, hydroxide. 

Washing powers: Carbonate, hydroxide, soap, phosphate. 

Emulsifying powers: Soap, phosphate, carbonate, hydroxide. 

Ease of rinsing : Carbonate, phosphate, soap, hydroxide. 

Action on metals : Hydroxide attacks aluminum, copper, and tin. 

Carbonate attacks aluminum, copper, and tin. 

Phosphate attacks aluminum. 

Disinfecting values : All powders In strength ordinarily employed act as 

disinfoctants to su(*h a degree as to make the 
washing solution sterile. 

The powders containing free caustic should be avoided for hand washing 
because of its injurious effect upon the ^in, but they may be used for machine 
washing. A desirable compound that could bo prepared at the plant was made 
by mixing 60 per cent sodium carbonate and 40 per cent trisodium phosphate. 
Buying the commercial chemicals and mixing at the plant materially decreased 
the cost of washing powders. 

The washing efficiency of the powders increased with heat up to about 140® F., 
and below 05® their bacterial action 'was greatly reduced. The 0.6 per cent 
solution used made the wash water sterile in all cases. 

VETERINARY MEDICINE 

Jlepoii; of veterinarian, A. L. Shkaly (Florida ^la. Rpt 1921, pp. 18-83 ). — 
A study of the so-called salt si(*kness in cattle has shown that there are unques- 
tionably many differont causes <)f the condition. The experiments <^)nductcd 
thus far and the author’s observations indicate that it is a nutritional disorder 
resulting from the feeding of an unbnliUMt'd ration and iwssihly a lack of calcium 
and phosphoius. 

lieferouce is made to the work of 1) A. Sanders on Manson’s eje worm of 
imlti'y, a(*counts of which have Ih*ou noted (B. S. It, j). 481). The c^xperi- 
inonts coudiK'led indicate that larvae pa.ssing through the crop to the gizzard 
ai*e maceraU'd and killt*d by the muscular action of this organ and by the grit 
which it normally contains. It has been found possible to infest wild birds 
with this parasite by feeding them on roaches containing llie larvae of the 
parasite. The birds so infested include the blue jay, meadow lark, rice bird, 
mocking bird, and blackbird, as well as the pigeon. 

In work with leeches in horses three difforcint fungi were isolated from the 
granules which occur in the legions of this disease, but it was impossible to 
produce the dlscasc'^ by injecilng pure cultures into sasccptlble animids. Exami- 
nations w’oi'e made for the presence of FUarln Irritans with negative results, 
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The results of post-mortem examinations made on swine infested with the 
kidney worm (Stephanurus dentatus) showed the parasites to be most abundant 
in the resdon of the kidneys and alonff the course of the ureters. They are, 
however, oflen present in other portions of the body, including the lungs, pleural 
cavities, diaphragm, liver, kidneys, spinal canal, peritoneal cavity, and sublum- 
bar muscles. Their proseii<*e givers Hse to numerous parasitic cysts and abscess 
formations, varying in size from 0.6 to -A cm in diameter. Paralysis of the hind 
quarters occurs in many cases of advanced kidney worm infestation. In two 
cases the parasite was found within the spinal canal, and it seems highly prob- 
able that such infestation is the cause of the paralytic condition in many cases. 

Physiology and biochemistry of bacteria. — ^Vol, I, Growth phases; 
composition, and biophysical chemistry of bacteria and their environ- 
ment; and energetics, R. E. Buchanan and E. I. Fulmer (Baltimore: Wilr 
Hams 'WiJ'kmB Co„ ld2B, pp, /?ps. 7S>.— The several chapters of this 

work deal, respectively, with the scope of physiological bacteriology (pp 1-8) ; 
growth phases and growth rates in cultures of microorganisms (pp. 4-62) ; 
chemical composition of the cells of microorganisms (pp. 63-138) ; physico- 
chemical and physical characteristics of microorganisms and of their environ- 
ment (pp. 139-372) ; and energy relationships, growth and movement of micro- 
organisms — energetics (pp. 373-461). 

The toxicity of tremetol, J. P. Couen (Jour. Amer, Vet Med. Assoc., 75 
(1928), Ko. 5, pp. 60S--607, figs. 2 ). — ^This article supplements the accounts pre- 
viously noted (B. S. B., 68, p. 367; 69, p. 879), the preparation of a larger 
quantity of tremetol having made it possible to test its effect on sheep, 
where it caused the characteristic syndrome known as trembles. The data 
presented supplement the earlier work in such a way as to leave no reasonable 
doubt that the toxic constituent of richwoed responsible for trembles and milk 
sickness is tremetol. 

Disease resistance, P, A, E. Obew (In National Vetfrlnary Medical Assodor- 
iion of Great Britain and Ireland, Annual Cemgress at Neiccastle^upon-Tpne, 
1928 London, 1928, pp. J09-i^2),— This is a general discussion of the subject, 
in which the author concludes that such evidence as there is supports the con- 
tention that disease resistance exists in fact, and that it is genetic in nature and 
therefore can be bred into a stock. 

The inheritance of resistance to the Danysz bacillus in the rat, M. It. 
IBWIN (lo^oa State Col Jour, ScU, 2 (1028), No. S, pp. 218-218 ). — The studies 
reported Indicate that resistance Is due to a partially dominant, quite complex 
set of factors, whose interactions with the environuientai factors determine the 
reaction of the individual to the infection. 

Is there any possibility of autoinvasion during ascariasis? [trans. title] 
kL M. ZavadovskiI (Zawadowsky) and A. P. Orlov (Trudy Lab. Sksper. BM. 
Moskov. Zooparka (Trans. Lab, Expt. Biol Zoopark, Mo<i 00 w), 3 (1927), pp. 
99^118; Eng. abs., pp. 117, 118 ). — ^It is thought that the possibility of an auto- 
invasion is excluded in view of the fact that Ascaris eggs may become invasive 
only upon access of ox.vgen, which is absent in the Intestine. 

Preliminary report of more than a year’s work with hotnlinus anatoxin, 
C. B. Salsbbet and G. B. Jacobi (Jour. Amer. Vet. Med. Assoc., 75 (1928), No. 4, 
pp. 507-^12).— The authoi*s conclude that they have beyond doubt established 
the fact that animals may be succe>?sfully immunized experimentally, they having 
used a large number of guinea pigs, rabbits, chickens, cattle, and horses. This 
prdlmlnary report consists largely of tabular data. 

A contribution to the study of the immunization against piroplasmosis 
(babesi^osis) of bovines [trans. title], W. L. Takimofe bt al. (Ann. Inst 
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Pasteur, 42 (1928), No, S, pp, 282S19),— The first part of this work (pp. 282-291), 
dealing with the experimental immunization of animals, is by W. L. YaklmofC, 
Mrs. B. N. Markoff-Pelraschewsky, W. L. Loukianoff, and Woitzekhowsky ; 
the second part (pp. 201-301), dealing with immunization by Irypanblue, is 
by Yakimoff, Mrs. Markoff-Pelraschewsky, B. F. Rustegaieff, and A. N. Gnie- 
dine; and the third part (pp. 302-310), dealing with immunization by Theiler’s 
method, is by Yakimoff, Mrs. Markoff-Pelraschewsky, and Rastegaieff. 

Immunization by the method of Theilcr, which consists in infection with 
the virus from an animal naturally affoeled and Uie subsequent intravenous 
injection of trypanblue or ichlhargan, has been found by the authors to give 
good results. 

The duration of immunity in dogs foUoiving the single-injection method 
of anti-rabic vaccination, A. Buoebman and B. H. Edgington (Oh%o 8ta, Bui, 
42S (1928), PP- J3).— Three experiments conducted in cooperation with the 
Ohio State Department of Agriculture, the details of which are presented In 
tabular foim, show that street virus of rabies from different sources varies 
in virulence. The single injection of a vaccine, prepared according to a modi- 
fication of the method suggested by Umeno and Doi (B. S. R., 47, p. 385) 
protected dogs against virus from two sources; toward another virus a high 
degree of immunity was shown; while no i)rotection was e\ident to a virus 
from a still different source. Vaccinated dogs were resistant to infection with 
some strains of rabic street virus six and nine months following vaccination. 

While the single injection method of \uccination of dogs against rabies is 
commendable from a practical standpoint, vaccination can not be depended 
upon to eradicate rabies until a method is devised that will protect against all 
strains of rabic street virus. 

Notes on tiTP^osomiasis of cattle in Uganda, U. F. Ricuabdson (Rop, 
floe, Prop, Med, and Eyg, Trans,, 22 (1928), No, 2, pp, 137-146), — The author’s 
studies have shown that Trypanoi>oma b) ucei is usually nonpathogenlc to cattle 
in Uganda and that T, vivaw, although virulent strains may exist, has usually 
a negligible pathogenicity. 

**T, congolense infection usually loads to a hea\y death rate, but, by 
passage mechanically from ox to ox, rapidly loses its virulence and appears 
eventually to become nonpathogenlc. lleiiioculat ion with T, vioajff Into 
‘premuue’ cases causes swarming iKH*ii>horal infection, lieiuoculatlon with T, 
congolense appears to cause no reinfection. Transmission occurs readily in 
the absence of tlxe tsetse fiy, and in so short a period that it seems probable 
no cyclical process Is involved. No satisfactory method oC diagnosing chronic 
cases exists, yet It is believed that it is usually from the relapse of such 
animals that many outbreaks in Uganda arise. 

** Treatment with tartar emetic in cases of T, congolense infection gives results 
which seem in practice to be satisfactory; yet it ttpiK‘ar«i to fail as a cura- 
tive in some cases, and to leave premunized animals which may prove the 
source of future outbreaks. No treatment has been found to give satisfactory 
results in the case of T, vivax infection.” 

A method of inoculating cattle against trypanosomiasis, L. B. W. Buvan 
(Roy- 8oc, Trop, Med, and Ilyg, Tram,, 22 (1928), No, 2, pp, 147-156),— The 
author reports that the common trypanosome of cattle in Southern Rhodesia 
is caused by a strain of Trypanosoma congolense and is transmitted by the 
tsetse fly, Qlossina morsitans, 

** Treatment by means of intravenous injections of potassium antimonyl 
tartrate was first introduced into Bouthem Rhodesia in 1999 and has since 
proved successful in saving the lives of many thousands of aifimals, In the 
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past il was frequently applied to animals so far advanced in Llie disease that 
their recovery was unduly prolonged, but recently animals in the early stages 
of infection have been detected and treated with better results. 

On some estates cattle in danger of infection have been treated systematically 
once a month. This course has been adopted in order to insure the treatment 
of recently infected animals. It involves considerable labor and expense. To 
avoid this a method is suggested whereby cattle can be inoculated, treated, 
and rendeied ‘tolerant’ before exix)sui*e to natural infect iou. The method 
involves the standardization in sheep of the strain of trypanosome of the area in 
which the animals are to be exposed to natural infection, and treatment 
with potassium antimonyl tartrate appropriately ‘ timed ’ upon the basis of the 
appearance and reappearance of the parasite in the peripheral blood. 

“In order to avoid the transmission of bovine diseases other than trypano- 
somiasis, sheep are used as the reservoirs of the virus. These can be conveyed 
easily to the place where the Inoculation Is to be poi-foimed, which must not he 
within the infected area. A form of antimony which can be injected subcu- 
taneously is urgently required for practical reasons.” 

The therapeutic value of etharsanol and proparsanol in experimental 
trypanosonila.sis in rats and rabbits, W. K. Stbatman-Thomas and A. S. 
Loevenhakt {Jour, PhannacoL and Expt. Ther,^ S3 (1928) ^ No, 4, PP» 4^9-477 ), — 
la studies made of the two new arsenical drugs etharsanol and proparsanol, the 
former was found of the greater value. Etharsanol was more effective in rat 
trypanosomiasis than tryparsamlde, although in rabbits there seems to be 
little preference as to the ejficacy of the two. Etharsanol was found capable 
of curing trypanosomal infections in rats and rabbits late in the disease and, in 
some cases, when the animal is near the point of deatli. It is concluded that 
the low toxicity of etharsanol warrants clinical trial in both forms of human 
trypanosomiasis {Trypanosome gamMemo and T, rfiodestense) , dourine, mal 
de caderas, and nagana. 

Bovine subcutaneous tuberculosis, 0. A. Mitchell (Jour, Amer, Vel, Med. 
Assoc., 7S (1928), No. 4t PP- 403-308). — In this account, based upon studies of 
subcutaneous tuberculosis conducted by the division of pathology of the 
Canadian Deiwirtment of Agriculture, it is shown that sulK'utauoouHi tubercu- 
losis (1) sensitizes an animal to tuberculin; (2) localizes, as a rule, in the 
limbs and extremities; and (3) occurs when other lesions, organic and glandu- 
lar, arc either absent or prebent, but moi-e often in tlicir ab.sence, and in the 
r^ative proportion of 2; 1. 

The account is presented under the headings of character of lesions found, 
acid-fast organisms and subcutaneous tuberculosis, attempts to c*ultivate acid- 
fast organisms direct from tissue, attempts to transmit iufoction to the calf by 
means of subcutaneous lesions, attempts to infect laboratory animals, post- 
mortem of an infected rabbit, isolation of strain, character of organism, history 
of a herd, and experiments upon calves. 

It is thought that work with cattle has not progressed far enough to make any 
deductions except that subcutaneous lesions may be produced by injecting the 
organism in pure culture beneath the skin. 

A comparative study of tissue cultures inoculated either with Bacillus 
tuberculosis of bovine type or with the B. O. G. [trans. title], A. Maximow 
(Ann. Inst Pasteur, 42 (1928), No. 3, pp. 225-245, pi. 1).— The author’s studios 
in vitro have shown B. 0. G. to be distinguished from the bovine type by its 
exceedingly low virulence. Even a small number of bacilli of the bovine type 
exert a toxic action on the phagocytes, whereas B. 0. G. does not show any 
toxic action on them. The author found that B. 0. 6. did not vary in its low 
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virulence during llie i)ori( d under observation. 11 never produced n general icv'd 
tubercular infection when subcutaneously injected into the guinea pig. 

Kew experiments with the B. O. Cl. antituborculosis vaccine [trans. 
title!, Tzekiinovitzeb (Ann. Instt. Paateur, ^2 (i.O'SJS), No. 3, pp. 
author, reporting for the Ukraine commission, has found the B G. G- VHCcimi- 
tion to confer a resistance to the experimental infection of boviiies by the 
intravenous injection of BacUlus i uhcrcutfjsift. 15. C. G. oliminntod hi the milk 
of cows was found to lie devoid of all virulence. 

The danger to man of bovine and avian tuberculosis, O. H Mayo {Jour. 
Amer. Vet. Med. Assoc., *73 (1928), No. 5. pp. 563-576 ). — This address, in which 
the present status of knowledge of the subject is rc‘viewed, . pro'^eiited at 
the annual meeting of the Amerh^an Votorinai’y Medical ..Vssoclat on at Minne- 
apolis, Minn., in August, 1028. 

Blackleg in cattle, H. Welch {Motitana Sta. Circ. 736 {7928), pp. 8, figs. Jf). — 
This is a practical account. 

Streptococcic mastitis and means for its control [traus. title], H. A. 
Zwunenbebg {Tijdschr. Diergeneesk., 55 {7928), No. 7), pp. 709-728; Qer., 
Eng., Fr. abs., pp. 727, 728 ). — Attention is called to tlie fioqnent o<*currcnce of 
mastitis among cattle in the Netherland**, whore the gvoat economic loss catised 
is not sufficiently realized by owners and by many \ etoriuarlnns. 

Botryomycosis of the sheep (abscess of sheep — caseous disease) [trans. 
title!, M. Aynaxjd {Ann. Inst. Pasteur, 7,2 {7928), No. d, pp. 256-281, figs. J ,). — 
The author deals with a particular form of suppuration occurring in sheep that 
is characterized by the presence of staphylocoo?!, the lesions of wliioli are 
similar to those of botryomycosis of the horse, ox, and hog. 

Braxy-like disease and fluke in sheep: Successful control work reported 
from Hawke’s Bay, 0. S. M. IIopicikk {New Zeal. Jour. Agr., 37 {1928), No. 7, 
p. 57). — ^The author oousiders that the fa<*t that the braxy-like disease has been 
so easily controlleil by ridd ug the farm of liver fluke proves th(^ corre(‘tuess 
of the view that the fluke is the currier of the disease organism into tlie liver. 

Necrotic infectious hepatitis (braxy, black disease) of Australian 
sheep: The i)athogeiilc rOle of B. oedematiens (Welnb. & S6g,) ; repro- 
duction of the Infection; vaccination by the anacultnro [trans. title!, A. W. 
TUBNEK {Ann. Inst. I^asteur, 7,2 {1928), No. 2, pp. 211-227,, figs. iJ).— This is a 
more detailed account than those i>reviousiy noted (K. R,, 50, pp. 174, 275). 

Lamb dysentery, T, Pai.mng (In National Votcrlnarp Medical Association of 
Great Britain and Ireland, Annual Cmgrcss at Neivcastle-vpon-Tyne, 7928, 
London, 1928, pp, 5.7-72). — ^^fhe autlior finds that tills disease, evidently wide- 
spread in Great Britain, is caused by tlie toxin of a spcHdlic organism which 
differs from tyi>ical Baeterium irelekii i»oth in its toxin and culturally. While 
ulceration of the bowel is commonly associated wltli the disease, the organism 
can be isolated from lambs dying of milk ill ” in which no ulceration is 
present. 

The conclusion that this organism is the cause of dysentery of the lamb is 
based on (1) its constant pit'sonce in affected lambs and its absence in normal 
lambs and those dying from diseases other than lamb dysentery; (2) Its 
presence in the soil or inh'cled land and its aI>sonce from other soils; (3) its 
ability to reproduce the disease when fed to or injected into normal lambs; 
(4) the ability of its antitoxin to prevent lamb dysentery in lambs on Infected 
farms; and (5) the proteetlon of lambs from lamb dysentery by the inocula- 
tion of ewes with antigen made from the organism, antibodies being transferred 
from the ewe to the lamb probably mainly in the milk. 

The relation of encapsulated baollU found In Tnotrltls In miures to 
encapsulated bacilli from human sources, P. It. Edwarps {Jour, Bact, 75 
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(1928) No. 4, pp. 245 - 266 ).— -In studies conducted at the Kentucky Experiment 
Station of *50 strains of encapsulated bacilli 43 were found divisible into two 
serological types, 7 having remained untyped. “ The 25 cultures recovered from 
cases of metritis in mareh all belong to a single, well-defined type. Three cul- 
tures of human origin also fall into this type and are intUstinguishable from 
the equine strains by any of the methods employed. The second type is com- 
posed of 14 strains of human origin. The type specificity and virulence of 
encapsulated bacilli are dependent upon capsule formation.” 

The antigenic relationship of Bacterium pullorum, Bacterium galli- 
narium, and Bacillus aertrycke (B. pcstls caviae), F. P. Mathews {Jour, 
Amer. Vot Med. Assoc., 73 (1928), No. 5, pp. 608-611, fit;. 1).— This is a contribu- 
tion from the Indiana Experiment Station. 

“Antisera for B. pullorum and B. galllnarium agglutinated five out of seven 
strains of B. aertrycke. The agglutinins produced by the five aertrycke strains 
were separated into two parts by absorption with Biaoillusl paratypliosus B. 
The unabsorbed agglutinin appeared identical with that produced by B. pullonm 
and B. gMiruirvunL Eight out of twelve hens injected \%ith five strains of B. 
aertrycke were immune to B. galllnarium. Two strains of B. aertrycke exhibited 
antigenic properties resembling those of B. paratyphosus B. Four hens injected' 
with these two strains of B. aertrycke were not immune to B. galhnatium." 

The fermentation of maltose by Bact. pullorum, P. 11. Edwards (Jour. 
Boc/., 15 (1928), No. 4, pp. 2S5-24S).— In investigations conducted at the Ken- 
tucky Experiment Station the author has found that B. pullorum may produce 
acid in maltose broth upon prolonged incubation, even though the maltose used 
in the tests was not heated. When unheated maltose solution is added to 
serum water which has been previoudy sterilised, B. pullorum does not ferment 
the sugar witliin 24 hour‘s. The results obtained indicate that B. pullorum does 
not attack dextro-maltosc, but that it m«iy produce acid from some of the 
products resulting from the alkaline hydrolysis of maltose. 

Experiments on the virus of fowl plague, U, O. Todd (Brit. Jour. Bxpt. 
Path., 9 (1928), No. 2, pp. 101-106) .—This second contribution (E. S. R., 59, 
p. 581) deals with the production of active immunity to fowl plague. 

“Attempts to immunize fowls against fowl plague with heated virulent mate- 
rials (blood, spleen, etc.) gave entirely negative results. Attempts to immunize 
with the fonnalinized virus were also unsuccessful. A solid immunity against 
the disease can be constantly produc*cd in fowls by the use of a phenol glycerine 
vaccine prepared from the liver of birds dead of the disease. In order to Insure 
Immunity three doses of the phenol glycerine vaccine, given at Intervals of ap- 
proximately a week, appear to be required. An apparently equally satisfactory 
vaccine can be prepared by the use of tricresol in place of phenol in the above 
vaccine. Fowls Immunized with three small doses of the vaccine show no notice- 
able symptoms on the subsequent injection of a dose of the virus at least 
800,000 times that required to kill a normal fowl. Birds immunized with a 
vaccine prepared from the English strain of the virus were found to be immune 
against the Dutch (de Blieck), the French (Staub), and the German (Miess- 
ner — ^goose) viruses,” 

Salmonella pullorum infection in rabbits, J. F. Olnet (Jour. Amer. Vet, 
Med. Assoc., 78 (1828), No. 5, pp. 331-333).— This contribution from the Ne- 
braska Experiment Station reports upon the loss of 125 rabbits that had been 
fed infertile eggs containing S. puUormn after having been incubated for 18 
days. The eggs, which were obtained from a commercial hatchery, were fed 
law, mixed with the grain mash. The loss occurred within 8 or 4 days after 
feeding. Cultures from the heart, liver, and spleen of each of seven rabbits were 
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obtained on plain agar, and all gave typical 8. pullorum reactions on the five 
sugars used. Normal rabbits that were injected intravenously with the blood 
from infected rabbits succumbed. 

Mortality in chickens following the feeding of massive doses of virulent 
fowl typhoid bacteria, W. V. Lambebt and C. W. Knox (Jour. Amer. Vet Med, 
A 880 C., 73 (1928), No, 4, pp, 4S0-Jjf8S ). — ^The authors loport upon experimental 
work conducted at the Iowa State College in which massive doses of the fowl 
typhoid organism were fed. The work was conducted over a period of 3 years 
with Single Comb White Leghorns ranging in weight from 2 to 3 lbs. The birds 
in the first two years were given 6 cc. of a 20-hour infusion broth culture of the 
organism, and females in the third year 3 cc. of culture, it being admiuisteied 
by means of a catheter inserted into the crop to insure that each bird received 
an equal amount of the same culture. 

Of 220 birds inoculated during the 3 years, 47.7 i>er cent died, the mortality 
varying in different years from 55.1 per cent in 1924 to 41.8 per cent in 1926. 
The details, which are pi'esented in tabular form, show that C3 of the 105 birds 
died between the sixth and flfloenth days. From the fifteenth to the twenty- 
fifth day the mortality was still quite heavy, after which It rapidly diminished. 
One bird died on the fifth day after infection and one on the lorty-seventh, the 
latter being a chronic case which upon autoi)fty shcAved mild lesions of typhoid. 

Many of the birds that recovor(*d were later used in the breeding flock, their 
production and hatchability having been equal to those of similarly bred birds 
that had not been subjected to the disease. 

The authors consider the virulence of the infecting organism to be one of the 
most Important factors influencing the mortality. In the work conducted this 
was controlled as completely as possible, only an organism that had killed at 
least 76 per cent of the birds to which it was f(^d having been made use of. 

The inheritance of resistance to fowl typhoid in cliickcns, W. V. Lambebt 
and 0. W. Knox (Iowa State Cot Jour, Set, 2 (1928), No. S, pp, 179-187, fig. f ).— 
The authors found that chicks hatched from parents both of which had sur- 
vived an acute infection of fowl typhoid gave a total mortahty of 40.0 per cent, 
and that chicks whose sire only had survived such an infection showed a mor- 
tality of 02,4 per cent, while chicks from noutestod parents showetl a mortal- 
ity ranging in different breeds from 82.5 to 08.1 per cent. Tlie mortality rate 
in the groups from nontyphoid-tostod parents was also much greater than 
that In the other two groups. The mortality rate in the chicks with single 
typhoid ancestry was greatcT than that of chicks with double typhoid ancestry. 
Evidence is presented to show that the lower rate of mortality in the diicks 
hatching from typhoid-surviving parents can not be due to chance alone. Sig- 
nificant differences were noted in the mortality of different breeds, but It is 
suggested that these represent strain rather than breed differences. Multiple 
factors are undoubtedly coucomed In determining ro.Hlbtunr*e to fowl typhoid in 
chickens. 

A preliminary note regarding the presence of Bavainea proglottina in 
Washington, J. W. Kalkxts (Jour. Amer, Vet. Med. Assoo., 73 (1928), No. 5, 
pp. 612-616, flga. 5).— This tapeworm, which first came to the author’s attention 
in Washington State as a parasite of an occasional bird in 1023, has increased 
in abundance and threatens to become a serious post of poultry in westeim 
Washington, where the mild, damp climate favors development of common 
garden slugs (probably Limaaf oivereua), its immediate host This tape- 
worm is said to Irnve boon recorch*d by Ransom as occurring in Pennsylvania and 
Maryland (E. S. E., 23, p. 488). 

23088—20 0 
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3lepoi*t of an outbi^eak of poisoning in the domesticated fowl, due to 
death cainas, K. W. Niemann {Jour. Amer. Vet. Med. Assoc., 73 {1928), No. 5, 
pp. (127-630, fig. i). — This U a contribnthm frtnn the Kansas Experiment Station 
on the loss of poultry that had fed on Zygadcniis sp. Infected birds shmvod 
cerebral symptoms as evidenced by incoordination, dizziness, staagering gait, 
prostration, and coma. The birds were said to ha\e survived only from 24 
to 4S hours after the first symptoms were observed. From 5 to 10 am. of , 
the plant ground in a mortar and fed to a Single Comb White Leghorn cockerel 
produced marked symptoms of po s<ining in 12 hours and caused its dt^alh 
on the nineteenth day, 

AGEICTTLTTJEAL ENGINEERING 

[Agricultural engineering studies at the Alabama Station] {Alabama 8ta. 
Rpt. 1927, pp. 21-23 ). — In a continuation of the study of the fundamental 
factors influencing the traction of wheel tractors, by J. W. Randolph and 
M. L. Nichols, correlations were established between laboratory data and 
field results with actual tractors. In plaster ca^sL studies of force distribution 
in soils a comparatively close check was obtained between calculated and 
actual distortion. The weight on the wheel and the depth of the lug are 
functions of the d'recllon and amount of soil distortion. Shear in the soil 
takes place perpendicularly to the resultant of lug and rim displacement. By 
taking advantage of the arch action of the soil the lines of shear can be 
given greater distortion through the soli, rt suiting in a greater drawbar pull 
)*y the tractor. 

Studies, by Nichols, of the physical proiH'rties of the soil as they affet*t 
tillage implement design sliowed that the adhesive properties of the metal 
could be varied by various heat treatments. Rapid cooling in mercury gave the 
lowest adhesion. 

An electric sterilizer for dairy utensils was developed by Nichols, consisting 
of a float which could he attached to a Bayonet heater and which kept the 
boating coil immersi d, thus g ving a minimum amount of water to be heated 
and a maximum of .steam. 

In studies of solar water heating, A. Caimes devoloiK^d a dc‘vico which uws 
the energy of the sun for heating \vater for household and dairy purpot^es. 
This consists of three 30 by CO in. sections built of corrugated roofing riveted 
to flat roofing and so arranged that the water would pass between the two 
middle surfaces. The heater was covered with glass, and the hoaleil water was 
stored in a gravity tank of 500-gal. capacity. The water temperature obtained 
in the months of August, September, and 0<*tol)er ranged from 00 to 150® F., 
providing watei* in sufficient quantities for the use of a dairy of 30 cows. 

In studies of the requirements of farm machiuoi*y, Nichols found that the 
requirements of a riding cultivator are that the pipe gang is best adapted to 
the plants grown on a bed or in the water furrows, as it i)ermits adjustments 
for ** dirtlng ’* in the same manner as the Georgia Stock. The further require- 
ments for the riding cultivator are that it should have a fairly high wheel, 
and, preferably, pivot axle control. It was found that the walking cultivators 
used in this section have the required adjustments, although these were lacking 
in many of the riding cultivators. 

Labor studies showed that next to the cultivator the combination planter 
and fertilizer distributor was the most valuable tool. The requirements of 
agriculture were best met by the Lister type planter developed for southwastem 
conditions. 
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Ground water in tlie New Haven area, Ooiuiectlout, J. S. Bkown (U. /s'. 
^eol Survey, Wate?'-Suppl]/ Paper 5'/0 (lOi^S), pp, VI+206, pU. J5, figs. 19),— 
This report, prepared in cooperation with the Connecticut State Geological and 
Natural History Survey, deals with the geology, physiogi^aphy, and general 
character of the ground water in the New Haven area. 

Drainage record and ground water movement {Florida tit a, Hpt. 1927^ 
pp. lllri^'^i fiO- !)• — oil the control of ground water level in Everglades 
soils are presented and briefly discussed. 

AVind pumping for pumping water, M. J. Thompson (Minnesota Sta., 
Duluth Hubsta. Itpt. 19^6-19*^7 ^ p. 40 ). — In 1920 the windmill at the substation, 
installed 13 years previously, was effective 81 per cent of the time, barring an 
occasional accident. 

The economic limit of pumping for irrigation, W. L. Powers (Oregon 8ta. 
Bui. 235 (1928) t pp. 48, figs. 30 ). — Studios are reported which show that the 
soils best suited to supplemental irrigation in the Willamette Valley of Oregon 
are those that are free woi’king. Crops found to give best response to sup- 
plemental irrigation in the valley are the truck crops, crops grown for intensive 
dairying, and row crops that make tlieir maximum growth late in the season. 
Potatoes and beans have been found to give largo returns from irrigation. 
Data are given on the available water supply and the types of pumping equip- 
ment best adapted for use in the valley. 

Building an electric dairy cold storage, W, T. Ackerman (N. H. Univ. 
[Agr.'\ Eict. Circ. 85 (1928) t pp. 15, figs. 7 ). — ^Practical information on the con- 
struction of an eh^ctrical refrigerating apparatus for use in dairies is presented. 

EURAL ECONOMICS AND SOCIOLOGY 

[Investigations in agricultural economics at the Alabama Station, 
1926-n27] (Alabama 8t(i. Epi. 1927, pp, 20, 21, 25 ). — ^Results of studies are 
reported upon as follows : 

A study of local cotton marketing, J. D. Pope (pp. 20, 21). — Qovernmenl 
classlflcalion of samples from 5,107 bales of (he 1926 crop Cidlected at 16 
representative towns showed that 54 i)or cent of the bales were above middling 
in value, 20 per cent middling, and 26 per cent wore below middling. Com- 
parisons of Govonimenl and local buyers' grades of 305 hales in one town 
showed that the Governmout gradings averag(‘d 161 points higher than the 
local buyers' gradings. The range of iirices paid by six buyers in six towns 
for middling cotton in one day was found to be 475 points, as compared with 
a range of 31 points in N<'w York futures. 

[Cost of producing oulsl, J. Duggar (p. 25).-— The cost of producing oats 
in 1926 on central and eastern county farms varied from less than 25 cts. to 
over 70 cts. i)er bushel. Yield i>er acre was the chief factor affecting cost 
of production. 

[Rural economics investigations at the Ohio Station], J. 1. Falconer 
(Ohio Sta. Blmo. Bui., IS (1928), No. 5, pp. 191, 192, fig. 1 ). — Under the title of 
Farm, Wholesale, and Retail Pood Prices, a chart is given showing the courses 
of the retail and wholesale food prices and the farm price of farm products, 
1910-1927. Under the title of Index Number of Production, Wages, and Prices 
the table pi-eviously noted (E. S. B., 59, p. 783) is brought down through 
May, 1928, and a new index on Ohio cash income from sales is added. 

Lessons from southwestoim Indian agriculture, S. P. Clark (Arlsona 8ta 
Bui 125 (1928), pp, Q3S--252, figs, 14).— Home of the agricultural practices oi 
the Hopi, Zuni, Navajo, and Papago Indians are described. 
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Xlanch organization and methods of livestock production in the South- 
west, V. V. Pabb, G. W. Collieb, and G. S. Klemmedsow ((7. 8. Dept Agr,, 
Tech, But 68 (1928), pp. 104, S^).— This bulletin contains information on 

the organization and management of range-cattle, sheep, and goat ranches, 
based upon ranchmen’s exi^erienco and a study of the details of one year’s 
business on 204 ranches running breeding cows exclusively, 7 steer ranches, 
10 sheep ranches, 14 combination cattle and sheep ranches, and 5 Angora goat 
ranches in Arizona, New Mexico, and the part of Texas west of the Pecos 
River. In presenting the data the cow ranches are divided according to 
location — ^western Texas, northeastern New Mexico, and Arizona and New 
Mexico on “controlled range,” and Arizona and New Mexico using the public 
domain, and into six classes according to the number of breeding cows on 
the ranch. 

The study was made in cooperation with the State agricultural experiment 
stations of Arizona, New Mexico, and Texas. 

The business side of dairying, W. 0. Jensen and B. A. Russeix (South 
Carolina Sta. Bui 249 (1928), pp, 72, figa, 12).-^hls bulletin reports the 
results of studies begun in 1924 of the business side of dairying in the Upper 
Piedmont, Lower Piedmont, Sand Hills, Middle Coastal Plains, and Coastal 
Flatwoods regions of the State. It is based upon detailed records of 116 dairy 
farms, 375 farm management records of farms on which dairying was a minor 
enterprise, census and other statistics, interviews with farmers, and market 
facts furnished by bu&iness men and transportation companies. 

The status of the dairy Industry in the State and in the United States, the 
types of farming in the State in relation to dairying, the ability of the dairy 
industry in South Carolina to compete with other sections, and the outlook 
for the industry in the United States and South Carolina are discussed. The 
records obtained from dairy farms are analyzed, and data presented as to farm 
organization, investments, feeding methods and requirements, pastures, expenses^ 
receipts, incomes, and other factors making for the success of the industry 
on dairy farms in the Piedmont and Coastal Plains areas. Using the records 
obtained from the farm management studies, the place of cows on the usual 
farms in the two areas is discussed. 

Appendix tables present data showing for different periods by counties the 
number of cows and other cattle ; milk production ; sales of milk, cream, butter, 
and butterfat ; acreage in farms ; acreage of improved land ; acreage in differ- 
ent crops; production of different crops; number of work stock and livestock 
other than cattle ; and population. 

Public revenue in Ohio with especial reference to rural taxatiout H. B. 
Moobb and J. L Falconer (OhU> 8ta, Bui, 425 (1928), pp, 41, figs, 7), — The 
sources of State, county, township, school district, and municipality revenues 
in Ohio and the services supplied by the funds collected by the several units 
axe described, with tables covering a period of years, and discussed. The total 
and per capita revenues collected for the State and local units iucreased 260 
per cent and 179 per cent, respectively, from 1913 to 1926. The general property 
tax was the source of from 73.25 per cent to 78.74 per cent of all revenues from 
1916 to 1926. Of the total revenues approximately 40 per cent was spent for 
education and 26 per cent for roads. 

A more detailed study of the property tax showed that the total collections 
in municipaUties and outside of municipalities increased 259 and 127 per cent, 
respectively, from 1913 to 1926, and the percentages of total collections rose 
from 68 to 77 per cent in the municipalities and decreased from 82 to 23 per 
cent outside of municipalities. The total tax per capita increased from $17.41 
to $48.18 and from $15.71 to $89.49, r^pectively. 
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The average ratios for the State of tax valuation to sale valuation of real 
estate were 77.16 and 62.64 per cent, respectively, for farm and for city and 
village real estate before and 83.00 and 83.78 per cent, respectively, after the 
1926 reapprai*^ement. A study in eight counties showed variations of from 
14.8 to 69.9 per cent between assessed valuation of real estate in the high and 
the low appraised townships of the different counties. Comparison of assessed 
valuations in percentages of sale prices. 1923-1927, in different sale price groups 
in four counties showed the average for the four counties increased with slight 
irregularities from 69 per cent for the $9,000 and over group to 98.5 per cent 
for the below $1,600 group. 

A table is included showing for 1913 to 1926, inclusive, the indexes of total 
revenues, State revenue, local revenue, and the general property tax in different 
units and areas, measured in current dollars, adjusted to dollars of 1913 
purchasing power, and adjusted for both price and population changes. 

Farm credit in a plantation and an upland cotton district in Arkansas, 
B. M. Gilb and A. N. Mooeb {Arkansas 8ta, BuL 228 (1928), pp. SO, figs, 11 ), — 
This report describes and analyzes the credit conditions and practices in the 
Altheimer and Risen districts in eastern Arkansas, the former being represen- 
tative of the plantation Ijpe and the latter of the small farm or upland type 
of farming. 

The data used were obtained from county records and by personal canvass 
of farmers, bankers, and merchants. Three local banks, 2 banks in the city 
of Pine Bluff, and 14 merchants cooperated, and 44 usable farm records, of 
which 19 were from owner-operated cotton plantations and 26 from renters 
and croppers in the Altheimer district, and 75 usable records in the Bison 
district were obtained. A complete record of farm real estate mortgage activity 
from 1913 to 1927, inclusive, was also obtained from the county records for 
Dunninglon Township in the Altheimer district. The farm surveys covered 
property values, crop and livestock production, and income for 1926; historical 
data on crop acreages, production, and total crop value from 1923 to 1926, 
Inclusive; sources, terms, and rates of interest on investment credit; cash 
loans on i)er&onal and collateral security from banks, landlords, and other 
sources; and credit for time purchases of supplies, equipment, and livestock. 

Tables are given and discussed showing the sources and changes In sources 
from 1015 to 1026, inclusive, of long-term credit and the sources of short- 
term credit; volume and dianges In volume of loans and purposes for which 
loans were used; and the costs and terms of loans from different sources for 
different types of credit and to different classes of borrowers. The basis of 
credit and the changes In the financial status of the farmers of the two 
districts are discussed. 

In the upland district the Federal land bank supplied 46 per cent and private 
individuals 39 per cent of the farm mortgage loans. In the plantation district 
joint-stock land banks supplied 53 per cent and insurance and mortgage com- 
panies 44 per cent. The rates of interest charged for loans from different 
sources were Federal land banks 5.5 per cent, joint-stock land banks 6 per 
cent, insurance companies 7 per cent, mortgage companies from 6 to 10 per 
cent, commercial banks 8 per cent for the larger loans and 10 per cent for 
the smaller loans, and private sources 10 per cent. For short-term loans in 
1926 the average rates were as follows; In the plantation district on bank 
loans to owners 7.7 per cent, bank loans to share tenants 10 per cent, and on 
loans from other sources, chiefly supply merchants, to owners 20 per cent, 
to small share tenants 39 per cent, and to croppers 44 per cent. In the upland 
district the charges on loans from banks were 10 per cent, and on loans from 



186 


EXPBEIMBNT STATIOIST EECOED 


[Vol. «0 


other sources to owners 18 per cent, to share tenants 19 per cent, and to croppers 
21 per cent. 

Lack of tangible assets, lack of knowledge of the Federal land and joint- 
htock land banks, or failure or inability to use them, uncertainty of crop 
rnlues, lack of standards of appraisal of both long and short term credit, and 
the large use of credit for current personal consumption were found to be 
some of the more important factors tending to keep the cost of credit high. 

Relation of farm prices to quality of cotton, G. L. Crawford and L. P. 
Gabbard (Texa^ Sta. Bui. SSS pii. 29, i ). — This is a preliminary 

report of the first year’s work (1926) of a study being made in cooperation with 
the IT. S. D. A. Bureau of Agricultural Economics to delemiinc the quality of 
cotton being produced in different sections of Texas, to what extent local market 
prices are based on quality, and to what extent central market values are 
rellecled in local prices. Data as to grade, staple, character, price, etc., were 
collected regarding 408 bales marketed at Robstown, representative of south 
Texas; 938 bales at Henderson, representative of east Texas; 694 bales at 
Lubbock, representative of west Texas ; and 478 bales at Hillsboro, representative 
of the black waxy prairie belt 

Tables are given showing for each of the markets the distribution of the 
bales by grades for the year and by months, by staple lengths for the year, 
average monthly price of lint by grades, and length of staple of 2,518 bales, 
and the average spread between local and central market values by grades and 
lengtli of staple of 1,702 bales. The data for local market prices show a slight 
but not a uniform or consistent tendency of buyers to recognize grade differ- 
ences. Very little, if any, recognition was given to staple length. Buying in 
local markets was generally done on an average basis, which places a premium 
on cotton below the average and penalizes that above the average, and results 
in many growers growing varieties of shorter staple and higher yields. 

The average spread and the price per bale for the 1,702 bales between the 
local market and the Houston quotations were $1.10, $2.43, $3.51, and $6.06, re- 
spectively, for Hillsboro. Henderson, Bobstown, and Lubbock, and the average 
handling charges — ^freight and compress, interest, exchange, insurance, and 
drayage— were $4.49, $4.49, $4.62, and 6.48, respectively. 

For grades from middling to low middling, inclusive, a rather uniform spread, 
averaging about $3.25 per hale, obtained between the local price and the quoted 
price on the Houston market, loss certain handling charges. For other gradt^* 
there was usually a much wider spread, averaging about $5.35. There was a 
decided tendency for the spread to ^^idcn with an increase in staple length, 
the average spread for different lengths being as follows: ’Ki io., 74 cts, ; U 
in., — $1,56; % in., $1,26; K in., $3.50; 1 iin, $3.03; life In., $5.86; li\i in., $7.20; 
in., $8,17 ; and l^A in.. $8.09. 

Tables showing staple differences used in calculating central market value of 
(*otton of different grades are given in the appendix. 

Statistics on the prices and destinations of Idaho apples, 0. F. Wexls 
{lilaho 8ta. Bui. 162 (1028), pp. 15 ). — Statistics are given showing by varieties, 
grades, and packs the volume, value, prices received by producers, and destina- 
tions by districts of the United States of car-lot shipments of the 1923 to 1926 
ci-ops of Idaho apples. 

Oranges, H. R. Wbexman and E. W. Bbaun {California Sta. Bui. 457 {1928) ^ 
pp. 58, figs. 22 ). — Tables and graphs are presented and discussed showing the 
acreage, production, seasonal shipments, and prices and purchasing iwwer of 
California Valencia and Navel oranges and Florida oranges; the foreign pro- 
duction and foreign trade of the United States in oranges; and the seasonal 
movement of fresh fruits competing with California oranges. 
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The future of the industry is analyzed, and conclusions are reached that 
future increased returns will depend largely on more efladent production and 
that new plantings should be made only under favorable conditions and where 
high yields of good quality fruit can be expected. 

The feed-purchasing power of a hen’s egg production, H. L. Kbmpsteb 
{MUsouri Sta. Bui, 261 (1928), pp. IJf, figs, 7 ), — Tables are presented showing 
by months from 1910 to 1027, inclusive, the farm prices per bushel of corn, 
wheat, and oats, and per 100 lbs. of feed (5:3:3 mixture by weight of corn, 
oats, and wheat), and the farm price of eggs per dozen. 

Using the 8-year average monthly distribution of egg production of the 
Missouri demonstration farm poultry flock for the 122-egg hen and the esti- 
mated distribution of the Missouri office of the Bureau of Agricultural Eco- 
nomics, U. S. D. A., for the 93-egg hen, tables and graphs are presented show- 
ing by months and years the pounds of feed a 122-egg hen would purchase from 
1910 to 1927, a 93-egg hen from 1918 to 1927, and the average for the demonstra- 
tion farm flock hen for each year from 1918 to 1927. The number of pounds of 
feed the annual egg production would purchase during the period 1918-1927 
varied as follows: 03-egg hen from 91 to 143 lbs., averaging 112.5 lbs.; 122- 
egg hen from 119 to 191 lbs., averaging 148.4 lbs. ; and the farm demonstration 
flock hen from 101 to 206 lbs. Assuming an annual feed consumption of 72 
lbs, of feed for the 122f-egg hen and 60 lbs. for the 93 egg hen, two of the 
former made as much profit as three of the latter. 

A graph is included showing by years from 1910 to 1927 the number of 
dozen eggs required to purchase 100 lbs. of feed. 

The livestock review for 1027, 11. M. Conway (U. 8f. Dept, Agr., Misc , Pub, 
28 (1928) t pp, flga. 6), — This review presents a perspective of basic condi- 
tions in the livestock industry; an analysis of the short-time variations and 
the general trend of market supply, demand, and pric(»s in 1927 of cattle, 
calves, hogs, sheep, lambs, and their products; and an inteiTi’Ctation of the 
livestock situation and of the basis of statements in The Agricultural Outlook 
for 1928 (B. S. R., 68, p. 782). 

Tables are included showing by years the number, weight, and cost of cattle, 
calves, hogs, and sheep and lambs slaughtered under Federal inspection, 1921- 
1927 ; the relative farm prices and relative purchasing power of meat animals, 
wool, and feeds by years, 1910-1927, and by months, 1927; by months, 3926 
and 1927, and usually by years for longer pei-iocls, the receipts and jnMces at 
different markets for beef cattle and calvc's, hogs, and sheep and lambs of 
different classes and weights; and the wholesale prices of western dressed 
fresh steer bet'f at N<‘w York, stocker and feeder steers at Chicago, packer 
hides at Chicago, fresh and cured pork products at New York, \vcstoru dressed 
lamb at New York, wool at Boston, and other data. 

Crops and Markets, [September, [1028] ( U, S. Depi, Agr., Crops and Mar-- 
kets, 5 (1928), No, 9, pp, S2t^S60, figs, 3), — ^Tubles, graphs, notes, reports, and 
summaries of the usual typos are included, together with special articles on 
the cattle outlook, August, 1928, and the winter wheat outlook, 1929. 

Farmers’ cooperative buying and selUng organizations in Michigan, C. F. 
Clayton and J, T. Hornbk (Michigan 8ta. Spec, Bui, 171 (1928), pp. 104, 

SO). ^This bulletin presents the results of a study to obtain preliminary data 
regarding the economic, financial, and business aspects of cooperation in Mich- 
igan. It is based upon data obtained by visits during 1925 to 486 associations, 
of which 1^ were grain and bean marketing, 138 livestock shipping, 70 dairy 
products, 79 potato shipping, and 22 fruit shipping associations, 40 cooperative 
stores, and 9 sumdy associate ms. 
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Maps are given showing the distr bution of the different types of associations. 
The Michigan laws pertaining to cooperative organizations are discussed, and 
tables and graphs Included showing for each type of association the number 
organized under d ffcrent laws, changes from organization under one act to 
organ j'zati( *11 under another act, number of stock and nonstock associations, 
changes from nonstock to stock associations, and years of operation of asso- 
ciations operating in 1024. The organization and membership of central ex- 
changes of wh’ch the associations are members are discussed, with a brief 
description of the organization, membership, purposes, operation, management, 
and volume and kind of business of the leading central exchanges. 

The objectives and advantages of cooperation, and the functions of manage- 
ment and of the hoard of directors and manager are discussed briefly. Fuller 
analyses and discussions are given of the problems of membership, sources and 
utilization of capital, volume and character of business, buying, selling, and 
control of quality for associations in. general and for associations organized 
for different purposes. 

Of the 383 associations reporting as to past diflaculties, 29J2 per cent reported 
difficulties due to management, 20.4 per cent to financing, 0.3 per cent to 
organization, 29.8 per cent to membership, 19.1 per cent to operation, 34.2 per 
cent to competilion, and 7.8 per cent to economic conditions, and 8.6 per cent 
reported no past difificullies. For the 325 associations reporting as to causes 
of present difficulties, the percentages were management 11.1, financing 24.6, 
organization 7.7, membership 30.5, operation 13.9, competition 32.3, and eco- 
nom c conditions 2.8, and 12.6 per cent reported no present difficulties. 

The outlook for cooperation in the State is discussed briefly. 

AGEICTJLTUEAI Am HOME ECONOMICS EDUCATION 

Agricultural and homo economics extension in the United States: A 
selected list of references, compiled by 0. L. Feldkamp (U, 8, Dept Agr,^ 
Library j Bibliog. Conirib, 18 (1928), pp. [5j-f 5d).— This is a mimeographed 
selected list of references covering the different types and phases of extension 
work and the work done in the several States. 

Outlines of biochemistry, B, A. Gk)BTNEB ([XJniverBity Farm, 8t, Paul: 
Author], 1927, pp, i2]+190, fluffs Id).— This is an outline, in mimeographed 
form, of a lecture and laboratory course In biological chemistry based upon the 
exper'ence of the author and h's associates at the University of Minnesota. 
Much of the illustraled material with respect to biochemical processes is drawn 
from plant sources, hut it must be remembered that, in the last analysis, the 
chemistry of the cell Is essonllally the same, boih for plants and animals.” 

Science of dairying, W. A. G, Pbnlinqton (London: Macmillan d Co,f 1927, 
2, ed., pp. VIII-jr274, ftpn- 88 ). — ^Thls is a textbook for secondary and tcKdmical 
schools covering milk testing, dairy chemistry, breeding, feeding, butter and 
chesese making, diseases, and dairy arithmetic. 

[Marketing education], F. M. Clement {Set Agr., 9 (1928), No. 1, pp. 
S9-50 ). — ^This is a report of the committee on marketing education presented 
to the eighth annual convention of the Canadian Society of Technical Agricul- 
tnrists at Quebec, June 11, 1028, and sets forth the replies by univei-slty men, 
Government officials, and business men to a questionnaire covering the train- 
ing needed, courses offered at present, courses and type of instruction recom- 
mended, and the relation of marketing education to business. 
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Nutrition laboratory, F. G. Benedict iCa)ncgie Inst, Wash, YearlooJc 26 
(1926-27), PP- 139-147 ), — This annual report contains, as previously (B. S. II.. 
56, p. 791), a brief outline of Investigations in progress and abstracts of pub- 
lications of the laboratory during the ye.‘u% several of which have been noted 
from their original sources. 

Continuation and extension of work on vegetable proteins, T. B. Osbobne 
and L. B. Mendel {Carnegie Inst, Wabh. Yearbool:, 26 (1926-27), pp, 351-S58 ), — 
This is the annual progress report (B. S. B., 57, p. 89) of the Investigations of 
the authors and collaborators on various nutritional problems, including the 
relation of the rate of growth to diet (E. S. R., 58, p. 592), the preparation 
of satisfactory syntlietie diets for the study of changes in the development of 
the bones as the result of alterations of single factors in the food, histological 
examination of the organs and tissues of rats on various diets, and methods 
for separating histidine from arginine (E. S. R., 58, p. 409). 

Composition and nutritive value of Philippine food fishes, A. Valenzuela 
(Philippine Jour, Sci., 36 (1928), No, 2, pp, 2So-242 ), — ^Data are reported on the 
percentage of edible and nonedible material and the composition of the edible 
portion of 40 species of fresh fish found in Philippine waters, 0 of preserved 
fish, and a few common varieties of shell fish (crustact'ans and mollusks). 

The avenige values obtained for the protein (NXG.25) weie fresh fish, 20.15; 
smoked or dried fisli, 44.92; shrimps, 22.7; lobsters, 21.C4; crabs, 12.79; clams, 
9.68; oysters, 6.76; squid, 18.39; plain roasted bailgos or mllktish, 30.29; and 
bagoong alamang, a partly fermented Philippine food made from small shrimps, 
12.45 per cent 

Calculations of the caloric value per 100 gm. of fresh edible portion are also 
given. These varied from 145.5 calories per 100 gm. for mayamaya or red 
snapper to 72.7 calories for anchovy. 

The nutritive value of haddock and herring (Clupea harengus), M. O. 
Kik and B, V. McCollum (Amer, Jour, Ilyg., 8 (1928), No. 5, pp. 671-693, figs. 
8 ). — study is reported of the protoiu values as determined by the method 
of McCollum, Simmonds, and Parsons (B. S. R., 46, p. ICl), and of tlie content 
of vitamins A, B, and D in herring and haddock. 

At levels of 9 and 15 jxjr cent both the hadtlock and herring protein proved 
of suffieieully good quality to promote growlh and well being for (extended 
periods la rats on diets otherwise adequate. The hupplemcntary value of her- 
ring protein for cereal i>rotelns was found to c<mipare favorably with tliat of 
steak, liver, and kidney and to bo somewhat higher than that of haddock. 
Neither protein supplementCHl the i>roteins of legiimes to any extent, but had- 
dock appeared to be slightly higher than herring in this respect. The body 
oils of both herring and haddock contained vitamins A and D, herring being 
considerably rich('r than haddock. Neither haddock nor herring was a good 
source of vitamin B. 

Bacterial flora of ground market meats, J. 0. (<ErGEn, F. B. Gbeeh, and 
J. L. White (Amer. Jour. Pub. Health, 18 (1928), No. 5, pp. Attention 

is called to indications tliat members of the paratyphoid enteridltis group, many 
of which can not be classified with any of the better known organisms, may be 
responsible for outbreaks of gastrointestinal nature induced by unsatisfactory 
sanitary handling of foods. An outbreak of food poisoning in Chicago was 
traced to crab meat which .w^as found to be contaminated with a strain of 
ildlmo7u*lla suipestifer, aitd several similar micToorganisms were identified in 
the flora from meat obtained in a Chicago market. 
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rhemical composition of mustard and turnip greens and losses of iron 
in cooking, A. M. ITiltd, M. T. Pevcock, E. Cox, and I. P. Eaule {West Hosp, 
and Nurses' liev„ 11 (I92S), No. 5, pp. 26-.28). — Data are presented on the 
chemical composition, including total ash, calcium, phosphorus, and iron, of 
tumip greens, mustard greens, and spinach, and on the losses of iron in cooking 
turnip and mustard givens in various wajs. The method used for the Iron 
determinations was moist osldfition followed by colorimetric estimation with 
thiocyanate, the technic including certain modifications of variations in the 
method reported in the literature. 

A comparison of the data for turnip and mustard greens with similar data 
for spinach as obtained by the authors and noted in the literature showed that 
both vegetables comi>ared favorably with spinach in all respects and were 
markedly higher in calcium and iron. When cooked in varying quantities of 
distilled water for 45 minutes, the losses in iron varied from 5 to 25 per cent, 
depending upon the volume of water usetl. Tap water (the city supply of 
Nashville, Tenn.) caused more than twice as givat a loss of iron as was caused 
by an equal volume of distilled water. 

Canning of non*acid vegetables, 0. D. Abbott (Florida /S'/a. Rpt. IPg7, p. 
01 ). — In continuation of the attempts to determine the cause of spoilage of 
nouacid vegetables in the South (E. S. R., 5fi, i>. S94), vegetables have been 
canned in the laboratory in a pre^ssure cooker according to the directions sent 
out by the Bureau o£ Home Economics, U. S. D. A. (E. S. R., 55, p. 189), and 
an examination has been made of spoilage in the products thus canned and in 
products canned in the home by the pressure cooker method. In the laboratory 
canned products the only spoilage was caused by leakage due to poor rubbers 
and this amounted to less than 2 per cent. Much of the spoilage in the products 
sent to the laboratory was also due to leakage, but in some of tlie jars flat 
sour organisms were obtained which are now being studied. 

Nutritional suiwey, O. D. Abbott (Florida 8ia. Rpt. 1927, pp. 90, 91 ). — This 
brief progress report on the nutritional status of children between the ages of 
6 and 10 years includes data from three counties on the percentages of under- 
weight, diseased tonsils, eye diseases, carles, and hookworm, with estimates 
from food lists submitted for six consecutive meals of the proportion of the 
children in the different counties using milk, Imtter, fruit, and vegetables. No 
conclosions have been drawn as yet. 

Studies in nutrition, I, JI, M. S. Rose and E. L. McCk>LLUM (Jour. Biol. 
Chan., 78 (1928), No. 2, pp. 530-055, figs. 2). — These paiK‘rs report the first 
two of a series of studies in which the authors, with the cotJiK^ration of R. E. 
Evans and E. M. Bloomfield, have tested the nutritive value of various diets 
for children by feeding oxpei*lnienti4 on rats through several generations. The 
general plan was to start with four lots of rats from stock bred and reared on 
the Sherman diet 13 and started on the exi)erimenlal diet at the age of 28 days. 
Two lots were comiwsed of 1 male and 2 females, and two of 1 male and 1 
female each. Animals from the same litter were represented in the lots on each 
diet. All of the young ’were kept with their mothers until 28 days of age, when 
two lots of 1 male and 2 females each w<'re selected from healthy animalsi of 
medium size and continued on the same diet. This procedtu’e has been followed 
into the fifth generation, but the records reported were chiefly for the first 
three generations. All of the animals kept for breeding were killed and 
autopsied at the age of 12 months. 

I. Orotoih, reproduction, and lactation on diets with different proportions of 
cereals and ^’cgetahlcs (pi». 535-547). — ^The diets compared In Ihls study were 
composed of food materials similar to those found in the diets of normal chil- 
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dren and differing only in the proportion of cereals (white flour) and yegelables 
(potatoes, spinach, tomatoes, carrots, onions, and dried peas), the peas being 
limited to quantities not exceeding 3 per cent of the total calorie intake. In 
the three diets studied, flour furnished 50, 37.5, and 25 per cent of the calories 
and the vegetable mixture 10, 15, and 20 per cent, respectively. Each of the 
diets included whole milk powder to the extent of 25 per cent of the total 
calories, dextrin 5, 9.5, and 12 per cent, a butter substitute containing vitamin 
A 8, 10, and 12 per cent, and meat residue 2, 3, and 6 per cent, respectively. In 
the third generation, 127 animals were carried to the age of one year and 871 
to the age of 4 weeks. 

The food consumption was very uniform on all of the diets and the general 
health and gains in weight exceeded the Donaldson normal curves. There were 
more infertile matings on the diet highest in white flour, but there was no 
significant difference in the age of the mothei-s at the birth of the first young. 
On each diet reproduction was better, but lactation poorer, in successive genera- 
tions. It is thought that the limiting factor is vitamin B. 

11. The effect of adding egg to a diet alreadg adequate (pp. 549-555). — ^In 
this study, which wns occa.^loncd by the favorable results obtained on supple- 
menting the diet of a group of children by an egg a day for each child (K. S. R., 
57, p. G88), the median diet of the first study, having 37.5 per cent of its calories 
in the fonn of white flour, was compared with the same diet with suflclent 
whole egg added to represent one egg a day in the diet of the child or 3 per 
cent of the total calories. The egg diet proved equal to the three diets used 
in the preceding study in the number of young born and the weight of the 
young at 28 (lays nnd superior to these diets in the growth of the young from 
the twenty-eighth to the fifty-sixth day, in the age at which the foinalo« matured, 
in the number of females bearing young, and in the capacity of the mothers to 
suckle their young. 

In view of the fact that in the experiment with children the egg appeared 
to improve the blood in respect to hemoglobin percentage and erythrocyte count, 
similar determinations wore made on the blood of IU(‘ rats of the sec<»nd 
and fourth generations at the age of 6 weeks and 2% months. No differences, 
however, wore obs(’rved, thus indicating that all of the diets wore adequate in 
this respect. In attempting to exx)lain lh(» favorable actujii of the egg, the 
possibility is suggostCMl that it Hui)pli(*s an addititni.il factor iitH-essiiry for suc- 
cessful lactation, as suggested by. Evans and Burr (K. S. R., 50, p. 489), and 
that this may also account for superior growth. 

Supplementary values among foods. — If, Orowth and reproduction on 
wliito bread with various supplemonts, M. M. Uohk and ih MacUx)!) (Jour. 
Nutrilion, 1 UV28), iV'o. /, pp, 29-J8, flgii, 4 ). — The plan followed in this experi- 
ment was essentially the same as in the studies noted above (I he preliminary 
reixu’t of one of which constituted paper 1 in this series), except that the 
feeding was not continued beyond the second generation, l^ix series of experi- 
ments were conducted, using as supplements to white broad whole milk i)owder 
at two different levels, egg, carrot, spinach, almond, and lean beef. Three kinds 
of bread were used, a commercial product containing some milk and two 
specially prepared breads differing only in that one was made with fluid milk 
and the other with water. No inaitod differences attributable to the differ- 
ences iu the bread were noted, however. 

On a diet composed of dried broad 70 and dried whole milk 30 per cent, there 
was normal growth, excellent health, and satisfactory reproduction, but lacta- 
tion was i)oor. Of 81 young produced by 4 femulos, only 5 were success Cully 
weaned. On the same proportions of dried bread and egg powder similar 
results were obtained. Of tlie (18 young produced by 4 females, 12 were sue- 
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cessfully weaned. Six of these made normal gains for periods of from 3 to 
6 months, but the other 6 showed signs of general weakness and 3 of them died 
within 6 weeks. 

Less satisfactory results wore secured with bread 90 and milk 10 per cent 
and with bread 70 and caiTOts 30 per cent. Gro^vtll was poorer and young wore 
borne by only 1 female on the carrot diet. These, however, were successfully 
weaned and made good growth on the bread and carrot diet during the 2 months 
they were under observation. On broad 70 and almond nioal 30 per cent and 
bread 97, 95, and 90 per cent, with spinach 3, 5, and 10 pjr cent, respectively, 
tlie rats grew very poorly and did not reproduce. The poorest records of all 
were made with bread and lean beef, although theie was lalrly good growth 
for an Initial period of 3 to 5 weeks. Only 8 of the 18 animals used were alive 
at the end of 8 months. 

Influence of amount of milk consumption on the rate of growth of 
school children, J. B. Oeu (Brit. Med. Jour., JVo. ^99 (19ZS), pi). HO, HI).-- 
The relative value of whole milk, separated milk, and crackers as supplementary 
school lunches has been tested on a large scale in schoo-ls in seven cities and 
arge towns in Scotland and In Belfast, Ireland. At each center four groups of 
from 40 to 50 children each were selected for the experiment. One group re- 
eeived whole milk in amounts of 0.75 pint per school day for the children 5 to 6 
year^ old, 1 pint for those 8 to 9 years old, and 1.25 pints for those 13 to 14 
years old. Another group received the same amounts of separated milk, and 
another crackers having the same energy value as the separated milk. A fourth 
controlled group received no supplemental lunch. 

The experiment lasted for 7 months, during which time there were average 
monthly gains in height and weight of 0.17 in. and 0.42 lb., rospoctively, in the 
groups receiving no milk, and 0J21 in. and 0 52 lb. in the milk groups. There 
was no significant difference between the whole milk and separated milk. There 
was no gain in any of the children on the cracker group over the corresponding 
control, and in the groups of 18- and 5-year children there was a smaller gain 
than in the control groups of the same age. The increase in growth iu the 
milk groups was accompanied by an improvement m the general condition of 
many of the children. 

The results with the separated milk are considereil esi>ecially significant as 
indicating that its nutritive value for children has often been iindere&li mated. 

The influence of feeding on certain acids in the feces of infants. — H, 
The effect of an excess of lactose in brea.st milk and iu modified cow^s 
milk, with observations on a pai*euteral infection, J. U. Gkksi'i^y, C. 0. 
Wano, B. B. Boyden, and A. A. Wood Jour. Dhoaaeit Children, 36 (1928), 

No. Sf pp. 289-^97, figs. 6). — In this continuation of the inv('stigation previously 
noted (E. S. B., 59, p. 489), an attempt was made 1o deteriuinc whether the 
differences observed in the intestinal fermentations in infants fed breast milk 
and cow’s milk are due to quantitative differences In their carbohydrate content 
by adding definite amounts of lactose to breast milk and cow’s milk mixtures 
and following the*saine procedure as In the preceding study. 

Analyses of the feces showed that the addition of lactose to breast milk, even 
In amounts as high as 12 per cent, caused little change in the excretion of the 
volatile acids, the titrable acid, or the weight of the stools. Similar additions 
to mixtures of modified cow’s milk caused only slight changes in the total 
excretion of the volatile acid, but increased considerably the amount of free 
acid and also the frequency and w^eight of the stools. 

An Intereurrent bronchitis in one of the infants on cow’s milk was the cau«?e 
of a much greater increase in acid excretion than any increase in the carbo- 
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hydrate of the mixtures. These observations are thought to indicate that intes- 
tinal fermentations “ are not primary but occur only after the development of 
some disturbance of nutrition.” 

The influence of the ingestion of methyl xanthines on the excretion of 
uric acid, V. 0. Myees and E. L. Waedixl {Jour. Biol. Chem., 77 {1928), No. 2, 
pp. 697-722). — In this exten'-ion of an earlier investigation by Mendel and 
Warden of the effect of caffeine on the uric acid excretion (B. S. R., 37, p. 470), 
further studies have been made with caffeine and similar ones with theobromine 
(3, 7-dimelhylxanthino) and theophylline (1, 3-dimethylxanthine), using sev- 
eral methods for the estimation of uric acid. 

The ingestion of caffeine was always, and of theophylliiie usually, follovred by 
an increase in uric acid, but there was no increafse following the ingestion of 
theobromine. 

** The origin of the increase in uric acid excretion observed after caffeine and 
theophylline has not been definitely ascertained. Stimulation of metabolism 
alone seems insufficient to account for nil the extra uric acid, and it is suggested 
that the increase may be due, at l(*ast Ir. part, to the transformation of caffeine 
and theophylline to uric acid or methyl uric acids.” 

The chai‘acter of energy metabolism during work, M. B. Maebii {Jour. 
Nutntion, 1 {1928), No. 1, pp. 57-89, fig. 1). — further investigation of the 
question of the source of enercry in muscular work is rei>orte<l in detail, with 
conclusions confirming the earlier belief of Zuntz that the body uses for the 
energy of muscular work both carbohydrate and fat, and recent results of 
Rapport and Rnlli (B, S. R, DO, p. 301) and of other investigators that the 
proportion of carbohydrate to fat oxidized is e*«scntially the same as before the 
work. 

The data reported were obtained in over 300 experiments on 17 subjects on 
an uncontrolled supp()S(‘dly normal diet and a few experiments on one of these 
subjects, a trained athlete, on special weighed high carbohydrate and high fat 
diets. Most of the experiments were conducted on this subject and on two 
boys 14 and 16 years old at the be^rinning of the experiment. Two types of 
ergometers were used with like results on the same subject and under like 
conditions. Tlie work ^a^ied in intensity from 0.7G to 1.4 calories i>er minute 
and continued from 5 to 20 minutes. Special attention was paid to secure the 
proper length of re(*o\ory iJeri<Kl to obtain complete recovery with respect to 
carbon dioxide as well as oxygen. 

With one boy the respiratory quotient of excess metabolism occasIoniMl by 
the work was lower than in the previous resting period in 43 out of 49 experi- 
ments and in the other in 15 out of 18 experiments, while in the mature 
athletic subject the excess metabolism in 35 out of 10 experiments was higher 
than in the previous resting i>orlod. The average excess respiratory quotient 
in the boys was 0.78 and in the man 0.05. On the high fat diet the recovery 
to previous levels was much slower than on the high carbohydrate diet. The 
alveolar values in these experiments on special diets showed more carbon 
dioxide in circulation at the end of work and recovery on high carbohydrate 
than previous to work and no change or less carbon dioxide in circulation at 
the same time on high fat. In 10 of the 17 subjects studied, the work per- 
formed did not alter the metabolism appreciably. 

Your weight and how to control it, edited by M. Pishbeiw {New York: 
George M. Dorm Go., 1927, pp. XVIII +19-260). — ^This volume is the outcome 
of the Adult "Weight Conference held in New York City in February, 1927, under 
the auspices of the American Medical Association. Part 1 consists of a series 
of articles on the relation of weight control to health, contributed by members 
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of ^ho conference and originally appearing as a series of articles in the New 
York Herald Tribune. 

In part 2, by F. Rose and M. Henry, the essentials of nutrition with relation 
to diet and weight are dis(Misse<l from the slandpoitit of fuels, building mate- 
rials, and regulating substances. Diets and menus for gaining and reducing are 
giyoii, with the necessary tables from various sources of 100-calorie portions, 
height- weight standards, et<*. 

The vitamins, R. K. Cannan (aSV/. Prog- [Loudon], 2S Uf)28), No. 89, pp, 
23-29). — A review oC recent literature on the subject. 

Factors affecting the accuracy of the quantitative determination of 
Wtamin A, H. C. Sheeman and M. V. Bubtis (Jour. Biol. Chem.. 78 U928). No. 
3, pp. 671-680). — The extensive series of studies on vitamin A which have been 
reported from the senior author’s laborat''ry and sp ‘cial studies hitherto not 
reported have been used as the basis for definite recommendations of procedure 
in tlie quantitative detonniiiation of vitamin A. 

In the selection of the experim.^ntal animals, tlu)se from sto(*k diet B are 
considered preferable to those from diet A furnishing a smaller amount of 
milk even though a slightly longer depletion period is rc'quired, one of the 
advantages being the greater resistance to infection as noted in the following 
paper. 

As a source of vitamin I) iiTadiiited commercial cholesterol or some other 
form of irradiated ergosterul with or ns a supplement to the basal diet has 
been found rather more satisfactory than iiTadiation of the animals or the 
cornstarch of the basal diet. 

The depletion period is considered complete when growth has definitely 
ceased and the animal shows incipient signs of deficiency, but is not in a serious 
pathological condition. The size of the animal has been shown to bear an 
inverse relationship to its rate of gain upon a limited allowanw of vitamin A. 
The limits set in this laboratory are a minimum of 70 to 76 gm. and a maximum 
of 100 gm. at the end of the depletion period. 

Earlier experience indicating that males and females may be used Inlcr- 
changeably has been confirmed for the rate of growth adopted as standard. It 
is noted, however, that with larger amounts of vitamin A the diJTcronce in rate 
of growth of males and females may become significant. A comparison of the 
test periods of 8 weeks and 5 weeks showed greater variability in the shorter 
period and a tendency to increase by about one-sixth the numerical ratings of 
vitamin A. An examination of over 100 experiments on the two levels of 3 
and C gm. gain per week showed a decrease in the delicacy of the method on 
the larger gains. ** The present investigation therefore supports the continued 
use of the present unit rate of 3 gm. per week of gain in body weight in a 
standard tost animal depleted of surplus bodily store of Vitamin A, as the basis 
for quantitative work in the determination of vitamin A by the rat growth 
method.” 

Vitamin A in relation to growth and to subsequent susceptibility to 
infection, H. C. Sherman a»d M. P. Bubtis (Soc. Ewpt. Biol, and Med. Proc., 
2,7 (1928), No. 8. pp. 649, d50).— Supplementing the investigation noted above and 
previous studios on the effects of graded doses of vitamin A on experimental 
rats, the authors have determined the effect of the level of intake of this 
vitamin as present in dried milk on the incidence of infection. 

Two groups of 38 and 37 rats, respectively, from stock on diet A (one-sixth 
dried whole milk and five-sixths whole wheat) and diet B (one-third dried 
whole milk and two-thirds whole wheat) were placed at 4 weeks of age on 
a vitamin A-free diet and kept on this diet for periods of about 1 month, or 
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until the surpluH store of the vitamin was depleted, and then for S w(‘eks on 
identical limited allowances of a vitamin A-containlng diet. Autopsies at the 
end of this period showed infection in 75 i)er cent of the rats on diet A and in 
only 25 per cent of those on diet B, eonlaiiiins: the higher proportion of milk. 

It is noted that the better diet was richer not only in vitamin A but also 
in vitamin G, in calcium, and in certain of the nutritionally important amino 
acids. In comparison with human boinj^s it is noted that theso results would 
indicate differences in susceptibility lo Infection amoni? children of from 10 to 
12 years of age resulting from differences in their diet before they wer* 
3 years old. 

Vitamin A, O. D. Abbott {Florida Hta, Rpt. 1927. pp. HO, 90), --In this 
progress report on a study of the effect of the intensity and time of illumina- 
tion on the fomation of vitamin A in alfalfa plants, it is noted that germinated 
alfalfa seed, alfalfa seedlings grown in the dark, and alfalfa seedlings grown 
ill the light are effective in promoting growth and preventing xerophthalmia in 
rats ^^hen fed at the rate of 0.1 gm. per rat per day. The presence of vitamin A 
in the etiolated seedlings is in accord with results report(‘d by Coward (B S, R., 
57, p. 294). Dissections of rats on vitamin A-defic*ienl diets sliow(»d abnormali- 
ties such as gastric ulcers, degeneration of tlie mesentery, and pus in the 
foramen cecum and inner ear. 

The content of liver in vitamin A (especially in man) [trans. title], B. 
Laqukt’R. L. K. Wolvk, and B. Dinoi-jmanse {Dcut, MccL Wchnnehr,, 64 (1928), 
yo. 36, pp. 1495-1497). — This is essentially a repetiti<'U of the work of Wilson 
(B. S. R.i p. 390), with the exc(‘pi'l<>^i that the liver extracts were pre- 
l)ared by mixing the liver with water-free sodium sulfate and extracting with 
chloroform instead of with other. The antimony trichloride test was used, with 
the Lovibond colorimeter for color comparisons. 

Various cod-livor oils were found to differ quite widely in their vitamin A 
content as thus determined. Hog liver contained less vitamin A than beef 
liver, and the content of the latter was found to vary with the season of the 
year. Samples of human liver were also found to vary widely in their vitamin 
A content. 

A detailed study of the role of vitamin B in anorexia in the albino rat, 
B. SxJKB {Jour, Nutrition, 1 {1928), No. 1, pp. 49-56, fig, /). — Data are reported 
and discussed on the value of various yeast concentrates in stimulating appe- 
tite and promoting prompt gains in weight in female rats subjected to vitamin 
B deficiency during lactation (B. S. R., 59, p. 4i)l), and continued on the de- 
ficient diet until marked symptoms of anorexia appeared. The response to the 
various preparations was rapid, and most marked with the qiost highly con- 
centrated preparations. The author is of the opinion that ‘*tho organic and 
functional anorexias so frequently eneountoixjd in the human may largely ho 
attributable to cumulative effects of vitamin B dt'fieiency.” 

Symptomatology of vitamin B deficiency in infants, B. R. Hoobllr {Jour, 
Amer, Med. Assoc., 91 (W2H), No. 5, pp. S07-.U0). — Personal observations of 
infantile beriberi in the Philippines and of similar symptoms in undernourished 
babies under observation at the Children’s Hospital of Michigan are reported 
and discussed. The similarity in the symptoms and the prompt relief on admin- 
istration of vitamin B concentrates are thought to indicate that the babies 
were suffering from partial deficiency of vitamin B, a deficiency considered 
to be quite common among both breast-fed and artificially-fed babies receiving 
no special vitamin B supplements. The chief symptoms are given as anorexia, 
loss of weight, spasticity of the arms and legs, rigidity of the neck, and restless- 
ness and frt'tfulness. It is the author’s belief that “every infant should have 
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an addition of vitamin B to its formula and should not depend on milk, either 
human or cow’s, as its only source of this vitamin. Just as regularly as orange 
juice and cod-liver oil are prescribed, one should also prescribe a substance rich 
in vitamin B for the infant dietary.” 

The eltect of inadequate vitamin B upon sevual physiology in the male, 
H. M. E\ans {Jour. Xutrition, 1 {1028), No, 1, pp. 1-21, iJ).— The claim 

made by some investit^ators that withdrawal of vitamin B (chiefly the anti- 
neuritic vitamin) from the diet of male rats is followed by degenerative changes 
in the testes is thought to be disproved by two types of experiments which are 
reported in detail in this paper. In the first the animals were fed from wean- 
ing inadequate sources of the vitamin (1 mited amounts of yeast) in a diet 
furnishing all other componems m supposedly adequate amounts, including 
sufficient wheat gorm oil to supply an abundance of \dtamin B, and were mated 
at the appropriate time vdth females of known fertility. In the second type 
of experiment mature male rats reared from weaning on complete synthetic 
d*ets or adequate natural food wtre deprived of all sources of vitamin B and 
were then mated with fertile females. 

Tho first scries of experiments had the advantage of extending over a much 
longer period than was possible in the second, but both gave concordant 
results in showing that both acute and chronic deficiency of the antineuritic 
vitamin causes no actual injury to the testes. The sole injury to the produc- 
tive function appeared to be a decrease in sex interest, but even this elTect was 
not shown in some instances until shortly before death. Changes noted by 
other observers are attributed to inadequate vitamin B in the experimental 
diets. 

Mode of action of vitamin D. — Question of regulation of gut acidity, 
It. J. Haebis {Set. Prog, [iontion], 28 (1028), No. 80, pp. C8-7i ). — review and 
discussion of recent literature on the mode of action of vitamin D. In the 
author’s opinion ** there is cons’domble evidence for the idea that the primary 
defect in rickets which is corrected under ultra-violet treatment and by the 
other curative agents may be the absorption of phosphate (or calcium, or both) 
from the gut, with the H-ion concentration as a limiting factor.” 

The distribution of vitamin 15, N. Simmonds, J. B. BhCKMB, and B. V. Mc- 
Collum {Jour. Nuirit on, 1 {1,j28), No. 1, pp. 80-/7). — In this paper the authors 
withdraw their former opinion that Vitamin B has a rOle in iron assimilation 
(B. S. B., 57, p. 296) and that wheat germ oil protects animals against the 
injurious effects of feeding ferrous sulfate because of its content of vitamin B, 
this now being attributed to the accelerated destruction of vitamin A by ferrous 
sulfate. * 

Evidence is presented that certain samples of lard and of cod-llvor oil contain 
vitamin B in appreciable amounts. This fact and the considerable variation 
in the degree to uhicli individual male rals withstand the effect of diets low 
in vitamin B are thought to complicate the study of the distribution of vita- 
min B. 

Relation of vitamin E to gro^vth and vigor, H. M. Evans {Jour. Nutrition, 
1 (1028), No. 1, pp. 28-28, Jigs. 5). — Data are reported showing that vitamin E 
has a favorable effect upon the final stage or* growth (growth after sexual 
maturity) in both male and female rats. During the first 90 days of life sig- 
nificant differences may not occur in the growth of the rat on diets rich in or 
I'ree from vitamin B, but the Improvement is evident after the eighth month 
and marked after one year. The wheat germ oil used as a source of B has 
been shown to be too low in vitamins A and D to have a favorable effect through 
their presence, and as it was administered apart from the cod-Uver oil there 



rOODS — WUMAN NXJTKITIOIS- 


1929 ] 


197 


could have been no protective action toward vitamin A. Removal of the testes 
in no way changed the favorable effect on growth. 

“ It Is apparent, therefore, that vitamin B does not exert its favorable effects 
upon growth and the general state of the animal indirectly through its estab- 
lished value to the sex glands, but in some other, possibly more direct way. The 
diminution in sex activity of males held upon B free regimes — ^a diminution 
shown only in the later stages of their lives — ^may not be due, it must be empha- 
sized, to impairment of the testis, but may result from the constitutional 
Inferiority of such animals — ^the special topic of the present paper.” 

Avitaminoses and related pathological conditions, edited by W. Stepp and 
p. GTbBGT (Avitaminosen und Verwa'iidte KrankUeitszustdnde, Berlin: Julius 
Springer, 1927, pp. XII -{-817, figs, 194).— This volume of the series of 
Bnzyklopaedie der BHinischen Medi25in edited by L. Langstein, 0. von Noorden, 
0. Pirquet, and A. Schittenhelm contains the following sections: The Experi- 
mental Foundations of Vitamin Knowledge, by W. Stepp; The Pathological 
Anatomy of Experimental Avitaminoses, by B. Kihn; Xerophthalmia and 
Keratomalacia, Klckets, The Tetany of Children, Osteomalacia and the Idio- 
pathic Tetany of Adults, Scurvy in Infants and Children, Alimentary Anemia 
in Infants and Yonng Children, and The Relation of the Vitamins to Growth 
and Resistance, all by P. Gybrgy ; Scurvy of Adults, by V. Salle ; Beriberi, by 
J. Shimazono; Ship Beriberi, by B. Nocht; Pellagra, by 0. H. liavinder; Edema, 
by A. Schittenhelm ; and Sprue, by W. Fischer. 

Studies on experimental rickets.— 1, On the antirachitic property of 
crude ** biosterin/* the cholesterin-free, nnsaponiffable fraction of cod 
Uver oil, S. Izttmb and I. Komatstjbaba (Jour. Bioohem,, 9 (1928), No, 1, pp. 
%SS-2il, pi. 1). — Crude “biosterin,” a vitamin A concentrate prepared by a 
slight modification of the method of Takahashi and Kawakami (E. S. R., 50, 
p. 801), was found to be of high antirachitic potency, doses as small as 0.05 mg. 
per rat per day proving effective in curative tests on rats rendered rachitic by 
either the Steenhock or the Sherman-Pappenheimer diet. A technical ‘*bios- 
terln” preparation identified by the trade name Riken vitamin A was also 
found to contain a considerable amount of vitamin D. 

Constitution of a new artificial diet for the stndy of experimental 
rickets [trails, title], L. Randoin and R. Lecoq (Oompt. Rend. Soc, Biol, 
iParisl. 97 (1927), No. 30, pp. 1277-1279). — ^Tlie authors have adopted as their 
basal rachitic diet for rats the following: Moat peptone 17, dried pulverized 
brewery yeasl 3, butterfal 6, olive oil 5, sucTose 65, salt mixture 4, and calcium 
lactate 1 part. Tho salt mixture is the same as that of the Sherman-Pappen- 
heimer diet 84. 

Biological examination of the antirachitic value of lipids as determined 
on the young rat by means of a simple new rachitic diet composed of 
definite substances [U*ans. title], L. Randoin and R. Lecoq (Ann Falsi f., 21 
(1928), No. 230, pp. 6S-7/f, pi. 1, fig. i),— This is a more complete description 
than the one noted above of the authors’ technique in preparing the basal 
rachitic diet and in determining the degree of rickets in experimental rats.^ 

Tile salt mixture is prepared by grinding in a mortar the potassium alum, 
sodium fiuoride, manganese sulfate, and potassium iodide and diluting the 
mixture wilh a small quantity of the calcium lactate. The ferric citrate is 
treated in the same way, and the other substances are ground in the mortar and 
the three mixtures combined. The various constituents of the diet are combined 
by mixing successively in the mortar the calcium lactate, salt mixture, pulver- 
ized yeast, sucrose, and meat peptone, and then adding the butterfat (previously 
28088—29 7 



198 


BXPEEnOSlSrT STATION EEOOBD 


[VoL 60 


decanted and filtered three times at from SO to 35® 0.), and the olive oil. The 
mlxtnre, which must be perfectly homogeneous, is stored in a tightly closed tin 
box and can be used safely for about 15 days. 

The rats are kept separately, or two or three in the same cage, in a dark room 
and are given the basal diet in amounts of 15 gm. per rat per day. Water and 
fi,lter paper are furnished ad libitum. On this diet it is stated that in rats 
welghinc: from 30 to 45 gm. severe rickets is produced in from 18 to 20 days and 
in rats weighing from 60 to 70 gm. in from 30 to 40 days. The oils to be tested 
for antirachitic properties are inlrc'duced in place of an equivalent amount of 
olive oil. Special emphasis is given to the necessity of satisfactory growth in 
rats on the rachitic diet. 

The comparative antirachitic value of some marine animal oils and of 
cod-liver oil [trans. title], L. Bandoin, B. ANDEfi, and R. Lkcoq (Jour. Pharm. 
et Ohm., 8. ser., 7 (1928), No 11, pp. Analytical constants and 

vitamin D values as determined by the method of Eandoin and Ijecoq (see 
above) and also that of Pappenlieimer, McCann, and Zucker (E. S. R., 48, p. 
363) are reported for three types of maiine animal oils, (1) the liver oil of the 
merluce (hake), (2) the liver oil of the dogfish, and (3) the oil from the sub- 
cutaneous fat of the elephant seal. The first two oils showed weak antirachitic 
properties, estimated at abont 10 and 6 per cent, respectively, of cod-liver oil. 
The seal oil was inactive. It was noted that the samples of the fish oils were 
obtained at the end of the summer and were probably of lower activity than in 
the spring. 

TEXTILES AND CL0THIN(J 

The Idaho wool caliper and its application in making density deter- 
minations, J, B. Nobdbt (Idaho Sta. Circ. 52 (1928), pp. 8, figs. 5). — The Idaho 
wool caliper, described with instructions for its (deration, consists of two %-in. 
calipers so assembled that an area % iii. square may be laid off with consider- 
able accuracy. The jaws are so shaped as to pass through average fieeces 
readily and through the denser fine wool fleeces with little difficulty. 

An analysis of wide cotton sheetings, M. Fubbt and R. Bdoab (Jour. Home 
BootL, 20 (1928), No. 6, pp. ^Sil-442).— This report consists chiefly of the 
experimental data obtained in analyse of 130 brands of wide cotton sheetings, 
of which 12 were unbleached and 118 bleached, and of a few other fabrics for 
comparisons. The determinations included weight and thickness of the sheet- 
ings, thread count, percentage gloss, yarn count and diameter, yarn twist, yam 
crimp, length and diameter of fiber, linear shrinkage of fabric, breaking strength, 
dastlcity. and bursting strength of new, wet, and laundered fabrics, water 
extract, inoi^anic content, and detection of mei’cerizatlon. References are 
included to the methods emi^oyed in all cases. 

The fastness of dyed fabrics to laundering, R. G. Pabkeu and D. N, Jack- 
maw (Jour. Textile Inst., 19 (1928), No, 5, pp. T22J-T2S2).—The essentials of 
proposed American and German tests for fastness to laundering are discussed, 
and processes for washing white and dyed articles are commented on briefly. 
Several suggestions are made for contemplated systems of testing. 

Study of mercnrochrome stains, O. 0. Hubbabd (Natl. Rev., 5 (1928), No. 
10, p. 18). — ^Tests seemed to show that mercurochrome combines with the 
dressings and ^zing on silks as well as with wool and to indicate the total 
Insdluhility of the stain on fabric under certain conditions. Observations sug- 
gested that sulfur fumes had something to do with the permanency of the stain. 
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MISCEIXAirEOTIS 

Thirty-eighth Amiiial Report [of Alabama Station, 1927], M. J. Fun- 
CHESS ET AX. (AlaMma 8ta. Bpt, 1927, pp* 32, Jigs. 3). — This contains the 
organizatioii list and a report on the work and publications of the station for 
the fiscal year ended June 30, 1927. The experimental work not previously 
reported is for the most part abstracted elsewhere in this issue 

[Annual Report of Florida Station, 1927], W. Newell et ax. (Florida 
Sta. Bpt. 1927, pp. 121+V, Jigs. i4).— This contains the organization list, a 
financial statement for the fiscal year ended June 30, 1927, and departmental 
reports, the experimental features of which, not previously reported, are for 
ihe most part abstracted elsewhere in this issue. A record of the soil forma- 
tlims identified by D. S. Massom in a well drilled to a depth of 1,332 ft. at 
Bvei’r- oubstalion and an analysis of the water in this well are included. 

Eighth Annual Report [of Georgia Coastal Plain Station], 1927, S. H. 
Staee (Qeoigia Coastal Plain 8ta. Bui. 9 (1928), pp. 63, Jig. I).— This contains 
the organization list and a report of the director on the work of the station. 
The experimental work reported is for the most part abstracted elsewhere in 
this issue. 

Thirty-ninth Annual Report of the Kentucky Agricultural Experiment 
Station for the year 1926, Part n (Kentucky Sta. Bpt. 1926, pt. 2, pp. [2] + 
699+[2], figs. Sd).— This contains reprints of Bulletins 2e4r-276, all of which 
have been previously noted. 

Report of the Northeast Experiment Station, Duluth, 1926 and 1927, 
M. J. Thompson (Minnesota Bia., Duluth Bulsta. Bpt. 1926-1927, pp. 62, Jigs. 
J8).— -The experimental work reported is for the most part abstracted else- 
where in this issue. Meteorological data are included. 

Fortieth Annual Report [of Tennessee Station], 1927, 0. A Mooebs 
ET AX. ,( Tennessee Bta. Bpt. 1927, pp. 43, Jigs. 5).— This contains the organiza- 
tion list, an account of the work of the station, and a financial statement as to 
the Federal funds for the fiscal year ended June 30, 1927. The experimental 
work reported and not previously noted is for the most part abstracted else- 
where in this issue. 

Information regarding recont publications (Kansas Bta. Circ. Ht (1928), 
pp. d).— This circular briefly debcrJbes Bulletins 237-246 and Circulars 126-140, 
previously noted. 

The Bimonthly Bulletin, Ohio Agricultural Experiment Station, [Sep* 
tember-October, 19281 (Ohio Bta. Brno. But, 13 (1928), No. 5, pp. 161-192, 
figs. 10).— ‘In addition to several articles noted elsewhere in this issue, this 
number contains Relative Profltahlenebs of Low and High Producing Cows, by 
F, L. Morlson (pp. 169-171), a complete account of which has been previously 
noted (E. S. R.. 60, p. 83). 



NOTES 


Catifornia University, — ^Under the provisions of the will of late Mrs. 
Jessie D. Oarr Seale, recently presented for probate, the regents of the unl- 
i?ersity are to receive $125,000 to establish and maintain a professorship in the 
College of Agriculture in memory of the testator’s father, to be known as the 
Jesse D. Oarr Agricultural Chair. The will further provides the sum of 
$40,000 to establish and maintain five annual Henry W. Seale scholarships for 
undergraduate students, two in agriculture and three in the academic depart- 
ments of the university. 

Connecticiit State Station.— At his own request, Dr. T. B. Osborne has 
been relieved of active charge of the biochemical laboratory and given the title 
of consulting biochemist. In recognition of Dr. Osborne’s many years of ser\lce 
and his notable contribuLiong in the field of protein chemistry, the i*ollowing 
resolution has been adopted by the board of control : ' 

“ In the retirement of Thomas Buit Osborne from active charge of the bio- 
chemical laboratory, the Oonnectieut Agricultural Experiment Station loses one 
of lh(^ ablest and most valued members of its staff. 

** In the 42 years that he has ser^ ed on the staff, he has won distinction for 
himself and the station, and he is to-day one of the acknowledged leaders in 
his chosen fields of study, the structure of proteins and the newer aspects of 
nutrition. His mind has always been raising questions which he was able to 
define with rare precision, and then with equal discernment he has devised 
means for their experimental investigation and solution. 

^*The members of the board, in testimony of their recognition of his valued 
services, of their respect for his abilities, and of their high personal esteem, 
enter on their I'ecords this minute of their hearty appreciation. The members 
of the board farther rejoice that from time to time the station may still have 
the benefit of his personal suggestions and advice,” 

The Thomas Burr Osborne gold medal of the American Association of Cereal 
Chemists, established in 1926 in commemoration of the “notable services to 
cereal chemistry ” of Dr. Osborne, was awarded for the fii*st time at the recent 
annual convention of that association, with Dr. Osborne as the recipient. 

H. J. Lutz, assistant forester, and George Zundel, assistant in botany, have 
resigned to accept appointments elsewhere, the former in the U. S. D. A. Forest 
Service and the latter in the Pennsylvania College. Recent appointments in- 
clude Dr. George W. Pucher as assistant biochemist for work on the nitrogen 
of the tobacco plant and Herbert A. Limt as research assistant in forest soils. 

Wisconsiit University and Station. — ^Frank Kleinheinz, associated with the 
animal hubhandry work of the institution for 38 years and since lOlB assistant 
pr(»fessor of animal husbandi*y, shepherd, and assistant animal husbandman, 
died October 17, 1928, at the age of 73 yeara Prof. Elleinheiuz was a native of 
Bavaria, com.ng to the United States in 1882. His work was largely with 
sheep, and he was unusually successful in developing an outstanding herd of 
prize winning animals. He was also the author of numerous articles and bulle* 
tins and a widely known textbook entitled Sheep Management, Breeds, and 
Judging. 
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RECENT WORK IN AGRICULTURAL SCIENCE 


AaSICTJITTTBAL AND BIOLOGICAL CHEMISTEY 

A textbook of organic cheniistrj, J. S. Chambeiilain (Philadelphia: P. 
Blakiston'8 8oti d Go., JV^Sy 2. cd., rei\ pp. 8).— A list of study 

questions at the end of each chapter and a biblioi^raphy of laboratory prepara- 
tions are the main features distinguishing this from the first odllioii. Some 
new material has been a<lded in bringing the book up to date. 

In its present form the book contains for part 1 chapters on hydrocarbons 
of the baturaled series — ^paraffins; monosubstitution products of Stiturated 
hydrticarbons ; oxidation products of alcohols; unsaturated hydrocarbons; 
monosubstitution products of unsaturated hydrocarbons; polyhalides, cyanides, 
and amines; polyhydroxy compounds— polyalcohols ; mixed polysuhstitution 
products; p<iljaldehydOKS, polyketones, and polycarboxy acids; carbohydrates; 
amino acids and proteins ; and carbonic acid, urea, uric acid, purine bases, etc. 
Part 2 comprises chapters on carbocyclie and heterocyclic ct'mpounds. 

Ant Introduction to the chemistry of plant products* — ^Vol. I, On the 
nature and significance of the commoner organic compounds of plants, 
P. Haas and T. G. Hnx (London and New York: Longmans, Green cG Co., 1928, 
Jf. ed., vol. 1, pp. XVI+SJO, figs. 8). — ^This fourth edition of a textbook originally 
(E. S. R., 46, p. 201) published “to provide students with an account of 
the chemistry and physiological significance of some of the mere im- 
portant substances occurring in the plant,” is said to have been, in the main, 
lewritteih The contents of the present volume include the following; Fats, oils, 
and waxes; aldoli^des and ulcoheds; the carbohydrates; gluco^ides; tannins; 
pigments; niti’ogen bases; the colloidal state; pi’oteins; enzymes; and hydrogen 
ion concentration. 

Colloid chemistry, R. Zsigaiondy (KoUoidchemie, Leipzig: Otto Spamer, J}, 
cd., rev. and enl, 1923, pi. J, pp. pin. 1, figs. 3S; 1927, pi. 2, pp. X+25G, 

pi. 1, figs. 10). — ^The notation (E. H. R., 28, p. 407) of a previous etlitlon of this 
well-known textbook remains an adequate indication of its scope and general 
content. It has, however, been enlarged and thoroughly I'evlsed to bring it up 
to date with respect to advances made in the field of colloids. 

Colloid chemistry, T, Svedbebq (New Yotk: Chem. Catalog Co., 1928, 2. ed., 
rev. and enl., pp. S02, figs. 787).— The previous edition of this woi’k has been 
noted (E. S. R., 61, p. 407). The present edition is stated to have been 
thoroughly revised and considerably enlarged, an extension of the treatment 
of X-ray analysis of sols and gels and of the section on Donnan pol(‘nti«ls 
26362—29 1 201 
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beiug especially noted. The main part of tlio work for tills new edition is 
attributed by the author to A. Tiselius. 

The internal pH of the cell, P. Reiss {Lo pH Jnttricur Oellulaire, Paris: 
Presses TJniv, de France, [19261, pp. 135, figs. JtS).— This monograph discusses 
the theory and practice of the measurement of pH values within the cell, 
taking into consideration such complicating factors as Donnan equilibriimi, 
oxidation-reduction potentials, gel structure, etc., errors inherent In the 
colorimetric and in the electrometric procedures as applitul to measurements 
within the cell, and including also a condensed review of the work of the 
principal experimenters in this field from 1914 to 1925, inclusive. 

Part 1 deals with the fundamental theory. Part 2, the measurement of 
inteimal cellular pH values, contains chapters under the headings of historical, 
conditions of the measurement of internal cell pH and the causes of error, 
and practical methods of measurement. Part 3, the internal cellular pH, 
comprises the following chapters: Conclusions on Ihe cellular pH, the regulation 
of the internal pH, the variation of the internal pH, and tlie importance of 
pH in cellular biolog 5 \ 

A bibliography (pp. 126-132) and digest conclude the monograph. 

The protamines and histones, A. Kossel, trans. by W. V. Titobpe (London 
and Neio York: Longmans, Qrccn Oo., 1928, pp. XJ+107). — ^Tlie English edi- 
tion of this monograph is practically contemporary with the posthumous German 
edition. According to a preface by W. Kossel, “ investigations on protamines 
and histones have been undertaken chiefiy from biological aspects. The author 
was first led to study the evolutionary changes which protein . . . undergoes 
in the differentiation of the tissues. The change was discovered to consist in 
the production of proteins which are distinguished by basic properties from 
the generally widely distributed typical proteins, which iwssess acidic char- 
acter. The protamines and histones form this class of proteins.*' 

The monograph contains in part 1. on the protamines, chapters on the 
meaning of the term "protamine;** the units of the protamines, under which 
are discussed (a) the separation and quantitative estimation of the bases and 
(b) the separation of the monoamino acids; on the preparation of protamines, 
the properties and composition of the luotamines, and the decomposition and 
constitution of the protamines. 

Part 2, the histonos, takes up the characteristics of the histone group, the 
histone of the erythrocyte nucleus, the histone of the thymus gland of the 
calt and histones from sperm; parts 3 and 4 discuss the cla^mical relation 
of the prf»tamines and histones to other basic i>roteins and the biological 
significance of protamines and histones; and an appendix is concerned with 
.the physiological action of the protamines and histones on the mammalian 
organism. The book contains also a considerable bibliography. 

Studies on glutelins. — IV, The glutelins of corn (Zea mays) , T>. II. Jones 
and P. A, Osonka (Jour, Biol. Cliem., 78 (2928), No. 2, pp. 289-292 ). — ^The 
fourth contribution of this series (E. S. R., 58, p. 410) again deals with two 
glutelins, extracted together by means of 60 per cent alcohol containing 0.2 per 
cent sodium hydroxide from the ground seed of yellow corn (Z. mays) and 
subsequently separted in 0.2 per cent aqueous sodium hydroxide solution by 
fractional precipitation with ammonium sulfate. 

On adding a saturated ammonium sulfate solution to the 0.2 per cent sodium 
hydroxide solution of the mixed glutelins "until 3 per (*ent of saturation was 
reached’* the first of the two glutelin fractions, designated the a-alulelin, was 
precipitated. It is stated, however, that "a quicker and sharper separation of 
the protein results when a slight excess of animonlum sulfate is added (4 to 
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5 per cent o£ saturation).” The purification of tills product consisted in suc- 
cessive, thorough washings with a 5 per cent ammonium sulfate solution, with 
water acidified to pH 0.8, and with 70 per cent alcohol Drying was accom- 
plished with the aid of absolute alcohol and ether in the usual way, the yield 
on the basis of the meal used having been about 0.7 per cent 

A second, or was obtained from the supernatant solution from 

which the o-glutelin had been precipitated by increasing the proportion of 
added saturated ammonium sulfate solution to 10 per cent. The quantity of 
this glutelin was too small for analj^sis. 

By the Van Slyke method (E. S. R., 26, p. 22) the basic amino acid content 
of the a-glulelin was found to consist of cystine 2.81, arginine 7.56, histidine 
1.67, and lysine 0.71 per cent of the ash and moisture free protein. The 
tt-glutelin showed ou the same basis the elementary composition, carbon 54.07, 
hjdrogen 6.04, sulfur 1.04, and nitrogen 36.10 per cent. The ash content of 
the preparation was 0.217 per cent. On the basis of its solubility in buffer 
solutions the isoelectric point of the a-glutelin was estimated by the method 
of Csonka, Murphy, and Jones (E. S. R., 55, p. 801) as occurring at pH 6.45. 

Ou the separation of histidine and arginine. — ^IV, The preparation of 
histidine, H. B. Viokbby and O. S. Leavbnwobth (Jour. BioL Cliem., 78 (1928), 
No. 3, pp. 627-6S5 ), — ^Having demonstrated in a previous study the complete 
precipitation of histidine from protein hydrolysis products by excess of the 
silver ion at pH 7.0 (E. S, R., 58, p. 12), the authors of this contribution from 
the Connecticut State Experiment Station have developed a method for the 
preparation of the amino acid in question from coagulated crude blood cor- 
puscles, the raw material having been secured in the yield of 2,800 gm. of the 
dry powder from 22 liters of cattle blood, by diluting the fresh blood with an 
equal volume of 1 per cent sodium fluoride, centrifuging, treating the precipitate 
with a volume of 0.0 per cent sodium chloride equal to that of tlie serum 
removed, and again centrifuging and finally coagulating the blood cell mass 
in a large volume of boiling distilled water, with subsequent washings of 
water and of alcohol, after wliich the product was dried. 

For the hydrolysis, 8 n suLLuric acid is preferred to 0 n hydrochloric acid 
ou account of the danger of losing histidine in the removal of the chlorine as 
silver chloride. 

The further steps in the preparation of histidine from dry coagulated blood 
cells consist in the precipitation of the histidine with silver at pH 7.4 (“the 
precipitation at pH 7.4 instead of at pH 7.0, which we have previously recom- 
mended, is necessary when one is dealing with a protein rich in histidine since, 
otherwise, a little histidine escapes precipitation ”) ; reprecipitation of the 
histidine with Hopkins’s mercuric sulfate reagent, and lastly, the direct crystal- 
lization of the crude histidine as free base at its isoelectric iwlnt, here given 
as pH 7.2. “A yield of from 4 to 5 per cent of the dry blood cells is readily 
secured.” 

The action of acetic anhydride and pyridine on amino acids, P. A. 
Levene and B, B. Steiger (Jour. Biol. OJiem., 70 (1928), No. 1, pp. 95-103 )^ — 
By heating 0.1 mol of certain amino acids with 100 gm. each of acetic anhy- 
dride and pyridine at 80® C. until no further evolution of carbon dioxide took 
place, the authors of this contribution from The Rockefeller Institute for 
Medical Research were able to obtain in each case derivatives of acetylamino- 
acetone. Phenylglycine, for example, yielded l-phenyl-l-acetylaminoacetone, 
phenylalanine, 1-benzyl-l-acetylaminoacetone, and tyrosine, l-(aoetylparahy- 
droxybenzyl)-l-acetylaminoacetone. With phenyhnethylglycine, however, only 
acetylation took place, with no loss of carbon dioxide, an effect considered strong 
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eviaence of tho necessity for tlie reaction in question of a mobile hydrogen atom 
attached to the 2-carbon atom of the amino acid concerned. 

The reaction is tentatively explained as taking place in the steps (1) for- 
mation of a complex of unknown composition, resulting in enolization, 
which permits (2) the entry of an acetyl group attached through an oxygen 
atom to the 1-carbon atom, (3) migration of the acetyl group from carbon 1 
to carbm 2, and (4) elimination of 1 molecule of carbon dioxide with the 
foimiatlon of the corresponding acetylaminoacetone. 

Analysis, evidence of consUtntion, and physical constants are given for the 
compounds prepared. 

Chaulmoogryl derivatives of lactates and salicylates, S. Santiago and 
A. P. West {Philippine Jour. Sci., So (1928), No. Jf, pp. 405-409 ). — Ohaulmoogric 
acid was preimred from the oil by saponification, decomposition of the soap, 
and rocrystallization. following which the derivatives were made, after con- 
version of tho acid into chaulmoogric acid chloride with phosphorus trichloride, 
'ny acting upon the corresponding esters with the crude chaulmoogric chloride 
at temperatures varying with the nature of tho ester in an oil bath until 
hydrogen chloride gas was no longer evolved. The mixture is protected from 
entinnce of moisture during the reaction (several days) by means of a calcium 
chloride tube in the end of the reflux condenser, and the chaulmoogric chloride 
esterifies the alcoholic and phenolic hydroxyls, respectively, of the lactic and 
salicylic acids. 

The chaulmoogryl derivatives of methyl and ethyl lactates and ethyl and 
N-butyl salicylates were prepared in a state of purity considered sufficient for 
analysis. The corresponding derivatives of methyl, phenyl, amyl, and isoamyl 
salicylates were obtained in a less pure condition, such that their porccutages 
of hydrogen and carbon were found about 3 per cent below tho theoretical com- 
position. It is considered that these double esters, which were made for the 
purpose of testing their therapeutic value, can be prepared rather easily, but 
they were found to have a tendency to decompose in hot weather if not kept 
in a cool place. 

Phosphorus distribution in grains, J. H. Weuster (Jour, Agr. Research 
iU. jSf.3, 37 (i.936'), No. 2. pp. 123-125 ). — In this brief note from the Oklahoma 
ExiKJrimeut Station, account is concisely given of dcterininalioiis of the total 
phytin, lipoid, inorganic, and other phosphorus coiitaiiK'd in wlu'at, barley, 
common kafir, yellow corn, oats, white corn, darso, and rye, as well as in the 
mung and soy beans and the cowpea. 

“ Only one salient fact stands out. Tliere stM'ms to bo no relation between 
Uie total phospUoru*; content of the seeds and that of any of the fractious, 
nor is there any comparable variation found among the different fractionis;.” 
Phytin iffio^horus uras found to he, in nearly every case, the most important 
ti action. In only two in^tance^i does it constitute less than 60 per t*cnt of the 
total and in darso it represents 87 per cent. ''Hie inorganic phosphonis repre- 
fejcnts only a very small i)t^rcenlage of the total, as does also the phospholipin 
fraction in most instances.” 

The chemistry of water and sewage treatment, A. M. Buswell {New York: 
Chem. Catalog Co., 1928, pp. 362, figs. 68 ). — ^In this monograph the author mokes 
note of the omission of analytical methods, considered to have been adequately 
covered by other workers, of the reduction of the treatment of the engineering 
aspects of the subject to the minimum of illustration and description necessary 
to an understanding of the chemical operations considered, and of an effort 
“to cover the litei'ature as thoroughly as possible down to the date of 
publication.” 
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Tlie first section, water and water treatment, contains two introductory 
chapters, notes on chemical theory, and colloids, the first of these dealing rapidly 
but somewhat fundamentally with the electron theory of atomic structure and 
chemical action, the law of mass action, ionization, electrical conductivity of 
solutions, hydrogen-ion concentration and the pH scale, etc., while the second 
chapter similarly summarizes colloids and colloidal behavior. The remainint; 
chapters of this section take up the composition, properties, and occurrence of 
water; chemical composition of natural waters; economic disadvantages of 
unsuitable waters ; industrial water treatment — ^lime and soda process and zeo- 
lite process ; special methods of water treatment ; water for domestic use ; the 
chemistry of coagulation; filtration and disinfection and odors and tastes in 
water. 

Section 2. sewage and sewage treatment, comprises the following chapters: 
Chemical characteristics of sewage ; methods of sewage disposal ; the degradation 
of organic matter; the nitrogen cycle; sludge digestion; microbiology of sludge 
reduction ; removal of colloids from sewage by filters ; removal of colloids from 
sewage by activated sludge; and microbiology of colloid removal. 

A new rapid method for the determination of manganese [trans. title], 
G. Spacu and J. Dick (Ztfichr, Analt/t. Chan,, 74 iJ928), No. 5-6, pp. 188-19JI ), — 
From solutions of manganese salts excess of alkali thiocyanate and pyridine 
precipitated the manganese quantitatively as manganese dipyridine dithio- 
cyanate, whether cold or hot solutions were used. Prom hot solutions colorless, 
shining, monoclinic prisms were precipitated. As a procedure for the determi- 
nation, however, the authors propose the cold precipitation of a neutral solution 
containing manganese equivalent to from about 0.15 to about 0.6 gm. of manga- 
nese sulfate i)entahydrate, diluted to from 50 to 100 cc. by treatment with 1.5 
gm. of solid ammonium thiocyanate followed by 4 cc. of pyridine, added with 
vigorous stirring, after which the mixture is allowed 2 or 3 minutes to settle 
and is filtered of[ on a porcelain filter crucible. 

A mixture of 80 cc. of pyridine, 20 gm, of ammonium thiocyanate, and 920 
cc. of water is recommended for transferring the precipitate to the crucible, 
after which it is stated that the precipitate should be washed 4 or 6 times 
with a mixture consisting of 15 cc. of 95 per cent alcohol, 76 cc, of water, 0.5 
am. of ammonium tliiocyunalc, and 10 cc. ('f pyridine. A brief washing with 
10 cc. of absolute alcohol with 1.5 ce. of pyridine is given to remove the water, 
and the strong alcohol wash solution Is r('moved by washing 5 or C times 
with 15 cc. of ether mixed with 2 drops <»f pyridine. Crucible and prechfitatc 
are then dried to constant weight under reduced pressure, 15 minutes being 
considered sufficient for this oiieratioii, and weighed. 

Manganese in the form of the sulfate and within range of the sample 
quantities above mentioned is shown in a table of 20 determinations to htive 
been determined with very close approach to the theoretical constitution of the 
manganese salt used. It is noted that if the manganese solution be treated 
■with very small quantities of the thiocyanate and pyridine reagent the man- 
ganese is not precipitated, a fact which makes possible a separation by this 
reaction of manganese from cobalt, nickel, and other metals which also form 
double thiocyanates with pyridine and* which are precipitated at concentrations 
of the reagents low enough to leave the manganese quantitatively in solution. 

Titrlmetrlc determlnatioit of amino acids [trans. title], K. Lini>ebstb0k- 
Lang {Moppe-BeyWs ZUohr. Physiol. Ohem., 173 {1928) t No. 1-2, pp. 32-59).— 
IBbllowing a discussion of the mathematical theory of the titration of ampho- 
teric electrolytes' and of the behavior of indicators, a detailed account is given 
of the development and trial of a method fbr amino acid titration, the pro- 
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cedurc consisting essoutially in the titration with n/10 hydrochloric acid of 
10 cc. of the aqueous amino acid solution taken up in 100 to 200 cc. of 99 per 
cent acetone. Naphthyl red (bcnzolazonaphthylamine), a method for the prep- 
aration of which is detailed, is used as indicator. 

It is stated that none of the most effective buffer solutions upset the titration, 
and that by its mean's it is possible to determine in monoaminomonocarboxylic 
acids, diaminomonocarboxylic acids, monoaininodicarboxylic acids, and in the 
hydroxy acids of these tyiies of compounds, 100 per cent of the total nitrogen ; 
in asparagine, arginine, tryptophane, and dipeptides, 50 per cent of the total 
nitrogen; in histidine, 66.0 per cent; and in creatine and guanidine, 33.3 per 
cent. Urea gave an incomplete titration, and in taurine none of the nitrogen 
was determinable by this method. 

The data obtained in the titration of substauceis of all of the above-menlioiictl 
t.vi)es are given in substantiation of the claims made. 

Testing milk and its products, E. H. Pabkinuton and P. W. Wolj. {Madison, 
Wis.: Mcndota Book Co., 10Z8, 27. ed., icv. and enl., pp. VJ+280, ph 1, fifjs. 

— ^Laboratory directions for testing dairy products, logetber with new 
information for making chemical analyses of importance in dairying, are given 
ill this revised treatise (E. S. R., 52, p. 12). 

The manufacture of starch, P. Rehwald {Die kStdrkefahrikatioii. Vienna 
and Leipzig: A. HarUehen, 1024. 3. ed., rev., pp. VII-324, figf^- 93). — ^This is a 
technological monograph on the manufacture of starch, dextrin, glucose, etc., 
a previous edition of which has been noted (E. S. B., 27, p. 15). A more recent 
English edition has also been noted (E. S. B., 50, p. 500) . 

METEOROLOGY 

Practical applications of meteorology to agriculture Ltrans. litlcj, J. 
Sanson {Grande Bei\ Agr.. 1028, X pp. 310-532, figs. 0; abs. in Jour, Min. 
Agr. IGt. Brit.L 35 {1928), Ko. 7, pp. 018-323) .—This article deals with the 
practical value to agriculture of weather forecasts and waiTiings and the corre- 
lation of climatic conditions, especially rainfall, with crop yields, and advo- 
cates and describes simple installations for weather observations and the 
receipt by radio of local forecasts on individual farms. The history of the 
development and improvement of forecasts is briefly reviewed, as are the appli- 
cations of climatology in selecting crops adapted to a given set of con<litions, in 
control measures for plant diseases, in frost protection, and in relation to 
the selection and use of fertilizers. Attention is called to the fertilizing value 
of rainfall and its relation to the physical, chemical, and bacteriological prop- 
erties of soils as affecting plant growth. 

The English summary is by W. B. Black. 

Phenological observations in 1027 [traus. title], H. Bos et ax^ {Land- 
bouwJe. Tiidschr. iAmst€rdatn’\, 40 {1928), Nos. 481, pp. 517-527, figs. 3; 482, 
pp. 582-591, pi, 1, fig. 1), — ^A brief review is given of phenological observations 
in general duiing the year, with more detailed data for observations on plants, 
insects, and fungi in the Netherlands. 

Some relations between meteorological factors and forest fires, J. V. 
Hofmann {Penn. Acad. Sci. Proc., 2 {1927-1928), pp. 31-34, figs. 2).— Records 
of relative humidity and forest fires taken at fire towers of the Pennsylvania 
Forest Service show that “ during periods of relative humidity above 50 per 
cent, fires do not flare up into unconti’ollable conflagmllons. When the hu- 
midity drops below 40 per cent the situation becomes dangerous, and when 
30 or 20 per cent is reached an extreme fire hazard exists.” 



1920] 


SOHjS — ^FERTILIZEES 


207 


Correlation between rainfall and cacao yields in the Gold Coast, with 
siiecial reference to effect of April rains on the following cacao crop, 
\V. T. O. Maidment {Gold Goa^t Dept, Agr, Bill, lo ( pp, 83, S}, ph, 3 ), — 
Graphs are given which show a distinct parallelism between monthly rainfall 
and the monthly cacao yields in three different localities on the Gold Coast. 
The relation between April rainfall and the following crop is especially evi- 
dent, and it is suggested that this relationship may furnish a possible guide 
for forecasting the cacao crop in regions having conditions similar to those 
in which the observations were made. 

A study of S9 years’ rainfall, E. J. van Mkerten {Fayyning in So, Africa, 

2 (1027), No, 16, pp, 177, 178, 182, fig, 1), — ^Rainfall data at Middelburg, Union 
of South Africa, from 1888 to 1926, inclusive, are analyzed with reference to 
the recurrence of droughts and the possible existence of cycles which would 
furnish a basis for forecasting weather conditions. It is stated that there 
appears to be evidence of 7-year, 9-year, and 11-year cycles, and a forecast 
based on these is attempted. 

A further study of the rainfall, E. J. van Meerten (Farming in So, Africa, 

3 (1928), No, SO, pp, 067-970, 973, figs, 5). — This article supplements that noted 
above, with special reference to seasonal rainfall as distinguished from annual 
rainfall. It is shown that there has been a general decrease in rainfall since 
1890 in the region of Middelburg, Union of South Africa, with alternations of 
good and bad seasons, and the author is led “ to believe that there is a pos- 
sibility of the existence of a large cycle of say 72 to 75 years.” It is thought 
that in conformity with this cycle there will be during the next 80 years “ a 
gradual increase in rainfall for this area, up to the maximum, when heavy 
rainfalls like those of 1890 will again he reached.” 

Meteorological summaries for the year 102:7 (KenUicTcy Sta. Rpt, 1927, 
pt, 1, pp, 42-4 i )- — ^Tabular summaries are given of records of the United States 
Weather Bureau Station at Lexington, Ky., on temperature, precipitation, 
wind, and cloudiness. The records for temperature and precipitation cover the 
period 1872-1927. 

Meteorological records of the Gold Coast for 1027, complied by N. P. 
Chamney and J. M. Adams (Gold Coast Dept, Agr, But. 13 (1928), pp. 149-160, 
pis. 2). — Observations on rainfall, humidity, and lempeniture at a number of 
^tations in this region are roi)orted and briefly discussed, and a rainfall map 
is given. Reference is also made to the beginning of a study of the relation 
of weather to <*roi)s, especially the relation botwTCMi rainfall and cacao yields, 
noh*d above. 

SOILS— FEETIUZEES 

Elements of practical soil working, O. Hkuskei (GrimtlzUgo der PratctiscJien 
Bodentearheitung auf BodenkimdUcher GnintUagc, Berlin: Paul Parey, 1928, 
pp. vni+228, figs, 101), — It is noted in the author’s preface that views with 
respect to the most useful treatment for cultivated soils have been much altered 
in the last decade as a result of advances in biology, colloid chemistry, and 
soil science generally. The present volume is not intended as a comprehensive 
treatment of all means of soil working thus made available, however, but is 
limited to those considered of the most practical importance, and deals with 
the available scientific information on the same basis, emphasis being laid on 
those procedures having a direct Influence upon the condition of the soil. 
The book is divided into five sections, (1) soil science' fundamentals, (2) the 
components and properties of the soil, (3) the working of the soil, (4) pro- 
tective measures, and (5) tlie finished state of the soil. 
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The influence of the soil reaction on the ionizable constituents of the 
tomato as determined by electrodialysis, B. S. Habeb {Jour. Agr. Research 
[V. iSf.], (A038), Ko. 3, pih 101-tVi, fig^. i2).— Tomato plants were grown in 
Uie greenlioiifc.e of the Iowa State College in three soils adjusted to reactions 
of pH 8 5 to 9.0, 0,5 to 7.0 (the original reaction of the soil), and 4.0 to 4.6 
The fruit was gathered when Just beginning to yellow at the blossom end. The 
roots, stems, leaves, and fruit, after their preparation in suitable suspensions, 
were electrodialyzed in the Clark, Humfeld, and Alben modification (E. S. R., 
5S, p. 514) of the Mattson cell (E. S. R., 56, p. 115). Anions and cations sepa- 
rable by electrodialysis from these suspensions were determined by titration 
of the contents of the respective compartments of the electrodialytic cell. 

Prom the resulting data, here presented both in graphic and in tabular form, 
it was ascertained that “ more acid materials a«? determined by eloctrodialysis 
were found in plants grown on acid soil and more basic materials in plants 
grown on alkaline soil. The percentage differences were in the order, rc>ot, 
stem, leaf, and fruit.” The leaves contained the greatest amount of ionizable 
substances, according to the conclusions drawn from the results here recorded, 
the roots and fruit apparently containing the least. 

The relation of soil type to the exchangeable calcium and magnesium in 
some Illinois soils, M. P. Catheewood and E. E. DeTukk {Jour. Amc7\ Soc. 
Agron.. 20 (19^8), Xo. 7, pp. dJ7-678, figs. 3 ). — Four soil types, a light-gray silt 
loam on tight clay, a brown-gi-ay silt loam on tight clay, a brown silt loam, 
and a black clay loam, were studied in this investigation by the Illinois 
Experiment Station into the relation of exchangeable calcium and magnesium 
content to the soil type, the tyi)es considered being briefly characterized 
and the analytical procedures outlined. 

The paper is divided into two sections, of which the first deals with the 
relation of the exchangeable calcium and magnesium to the apparent maturity 
of the soil, the total amounts of exchangeable and nonexchangcable calcium 
and magnesium, the ratio exchangeable calcium : exchangeable magnesium, 
and the percentage of the total calcium and magnesium present in the ex- 
changeable state, all with reference to the surface soil. Tlie second section 
deah4 similarly with the data and conclusions arrived at in the study of all 
the horizons of the typos above considered with respect to surface soils. The 
considerable accumulation of data is represented by tables and In part in 
graphic form. 

From section 1 of the investigation, the study of surfaci' soils, it was 
concluded, in part, that with increasing maturity of the .soil typo there is 
a decrease in the contents of the exchangeable calcium and inagnc'sium, tlu» 
exchangeable contents in both bases showing consistent and significant dif- 
fertmees among the four soils. The nonexchangeable calcium, however, is 
fairly constant through the four types, the nonexchangeable magnesium, while 
more variable than the corresponding calcium, also showing variations small 
in comparison with those of the exchangeable base. The percentage of The 
total calcium and of the total magnesium found in the exchangeahlt* state 
varied considerably from type to type, “the more mature the soil tyj^o the 
smaller the proportion of the total bases present in an exchangeable form. , . . 


“The mean ratios, 


M. B. Exchangeable Ca 
M. E. Exchangeable Mg' 


in the types studied are all less 


than 3. The variations from type to type are significant from a statistical 


point of view, but are rather small as compared to the wide variations in the 


amounts of these bases present in the different types in an exchangeable form.” 
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Section 2 of the Investigation yielded, in part, the following conclusions: 
Except in the black clay loam, increasing dei)th was assoc *atod with increasing 
exchangeable calcium and magnesium. The exchangeable bases under con- 
sideration tended toward a uniform value in the C horizon, between 20 and 
30 mg. equivalents in 100 gm. of soil. 

“The relative difference in the exchangeable calcium and exchangeable 
magnesium content of the surface horizon compared with the B and 0 horizons 
is greatest in the most mature soil type and becomes less as soils of less 
maturity are considered. Black clay loam is higher in these bases in the 
surface than in the deeper horizons. The ratio of exchangeable calcium to 
exchangeable magnesium in any one horizon is fairly constant, even among 
soil tjpos which exhibit very great variations in Kheir content of those con- 
stituents. This ratio tends to become narrower with an increase in depth 
until the C horizon is reached. There is a tendency for the percentage of 
the total calcium and of the total magnesium present in an exchangeable 
form in the soils examined to increase in the B and C horizons as compiirt'd 
to the upper horizons, except in the case of black clay loam whore the reverse 
is true.” 

The effect of soil typo and fertilization on tho composition of tho 
expressed sap of plants, M. M. McGool and M. D, Weidon (Jowr. Amer, 
Agron., 20 (1928), No, S, pp, 778-792, fiy, J ). — ^Tho study by the soils department 
of the Michigan Experiment Station of tho juices of leaves and steins of green- 
house-grown barley, sugar beets, field beans, and red clover and of field-griiwn 
celery, cabbage, sugar bwts, wheat, and rye, wdth reference to the relation of 
soil solution and plant juice concentrations to the mineral nutrients led to the 
observations tliat (1) the field-grown plants contained generally more of those 
nutrients than did the greenhouse plants; (2) the leaves usually contained 
greater percentages of each of the nutrients than did tho stems, but it seemed 
that in rainy weather more potassium may be leached from the leaves than 
from the stems; (3) applications of mineral fertilizers to the soil resulted gen- 
erally in increased concentrations of tho corresponding elements in the juices 
of the crop plant; and (4) where one element was a decldt*d liiultiag fact<ir 
the slow growth of the plant apix'ared to permit the accumulation of high 
concentrations of the other nutrient elements. Under these conditions appli- 
cations of the limiting element to the soil as fertilizer are likely to decrease 
the concentrations of the other elements in the plant.” 

Soil survey of Ohcrokoe County, Alabama, J. E, Stroitd it ai^, iU. Dept, 
Agr,, Adv, kihrets Field Oprr. Bur. HoHh, J92Ji, pp. fig. 7, mup J). — 

Cherokee County contains 382,720 acres of a surface varying from almost level 
to gently rolling sections in limestone valleys to hills, ridges, and high moun- 
tains, for the most part well to ex<^essivoly drained, in the northeastern part 
of Alabama. 

Of the 26 types and 17 series nmpiK'd and described by this report, pr<'i)aved 
in cooperation with the Alabama Department of Agriculture and Industries, 
the largest areas are in Holston fine sandy loam 10.1 per cent and Colbert silt 
loam 12.3 per cent of the area studied. Unclassified areas of rough stony land 
4.4 per cent and mine wash 0.1 per cent are recorded. 

Al'hiteside County soils, K. S. SMrru, (). I. Ellis, E. B. UkTubk, F. 0. 
Batjeu, and L. H. Smith (niiuoia Sta. USoil Itpt. ^0 (1928), pp, [SJ+OJ, pis. 2, 
figs, 9). — ^\Vhiteslde County comprises an ar(»ti in northwest Illinois of 448,570 
acres varying in topograi^hy from fiat to rough and broken lands, draining, for 
the most part, through Bock Blver into the Mississippi. Tlie soils of this tract 
are mapped and described in tho five main grouiw of upland prairie soils (18.48 
per cent of the entire county) ; upland Umber soils (1S.S2 per cent) ; terrace 
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aoil^ (SS.82 per cent); and swamp and bottom-land soils (23.05 per cent). 
Water surface amounting to 1.31 per cent completes the summation. 

The more extensive types listed are an upland prairie brown silt loam 13.31 
IDcr cent, a terrace brown sandy loam 12.35, and a terrace brown silt loam over 
grtL \ el 10.65 per cent. Dune sand, 4.75 per cent, and rock outcrop, 0.02 i)cr cent, 
w’ere also found. 

In addition to the soil survey proi^er, the report contains an appendix com- 
prising explanations for the interpretation of the soil survey and an article on 
the principles of soil fertility, together with a supplement presenting exixjrimeut 
held data. 

Soil suiwey of Iowa.— Reports 50—53, W. H. Stevenson, V, E. Brown, 
ET -VL. (Iowa Soil Survey Bpis, 50 (1.927), pp. 61 pi. 1, 10; 51 (f92S), 

pp. 56, pi Ij figs. 10; 52, pp. HO. pin. 2, figtt. 20; 53, pp. 62, pi. 1, figs. .9).— These 
four reports map and describe, in the four groups of drift, loess, terrace, and 
swamp and bottom-land soils, the series and types recorded, re.spectively, in 
Jefferson County 275,840 acres in southeastern Iowa, Clarke County 273,020 
acres in the south-central part of the State, Winneshiek County 439,040 acres 
in the northeast corner, and Appanoose County 328,320 acres in the south- 
eastern section. In the two last-named counties a fifth group, of residual 
soils, was also recognized. In topography and drainage • the four counties 
are characterized as follows: 

Jefferson County is considered to have been originally a broad, nearly level 
plain, but streams have now cut It extensively, leaving level uplands, eroded 
and hilly uplands, terraces or second bottom lands along various streams, 
and bottom lands. Drainage is supplied in this county mainly by the Skunk 
River and is in general fairly well develoi)ed. 

Clarke County consists of Irregular belts of rolling to strongly rolling 
hilly lands along the streams, narrow strips of level bottom lands bordering 
the streams, and more or less level areas between the streams. Tributaries 
of the Des Moines and Missouri Rivers provide an extensive drainage system. 

Winneshiek County comprises in Its western third a glacial drift area, 
constituting for the most part a gently undulating upland plain containing 
extensive fiat sections having poor drainage conditions, and In the eastern 
two-thirds uplands covered by loessial material, gently rolling to rough sec- 
tions, and narrow strips of bottom lands between the streams and the rock 
walls. Drainage, provided mainly by the Upper Iowa River, is generally 
satisfactory, but is poor in some portions of the drift uplands in the western 
part of the county. 

Appanoose County consists of an originally level plain now considerably 
eroded along the streams, the northern half of the county containing level 
to rolling upland tracts while the southeni half is of a more rugged surface. 
The natural drainage system of this county was found to be adequate. 

In addition to the larger groups mentioned the soils of the four counties 
are subdivided into series and types, the Jefferson County survey showing 13 
series and 20 types, of which Grundy silt loam 45.5 per cent and Clinton silt 
loam 32.8 per cent of the entire surface of the county, both loess soils> are 
prei>onderant in area. In Clarke County 8 series were recognized, each 
represented by but 1 type. Shelby loam, a drift soil, 42.2 per cent, and 
Grundy silt loam (loess) 41.6 per cent, are the tyiK's of important extern. 
A total of 21 series compilsing 32 types was recorded in Winneshiek County, 
the soils of areal significance being Tama silt loam and Fayette silt loam 
(loess group) 30.9 and 26,6 per cent, respectively, of the acreage of the county, 
and Carrington loam (drift group) 12.1 per cent Muck 0.1 per cent and 
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rough stony lands 5.6 per cent are also included in the figures for this county. 
Appanoose County yielded 12 series inclusive of 15 types, the greater portion 
of the total soil area having been found to consist of Shelby loam 40.1 per cent 
and Grundy silt loam 25.8 per cent 

Supplementing the soil survey data recorded in these reports, each contains 
analyses and other data on the fertility requirements of the county dealt 
with, experiment field results, and other information of an agronomic character. 

Soil survey of Ogemaw County, Michigan, J. O. Vbatch et at.. (17. 8. Dept, 
Agr., Adv. Sheets Field Oper. Bur. Soils, 1923, pp. III-{-903-928, pis, 2, fig. 1, 
uvap 1 ), — Report is made in cooperation with the Michigan Experiment Station 
of the soil survey of a tract of 365,440 acres in the northeastern part of the 
southern peninsula of Michigan. The county surveyed lies in the glaciated area, 
and possesses topographic features characteristic of its origin, “moraines, tiU 
ifiains, outwash plains, glacial lake-bed plains, numerous lakes and swamps, 
flat plains, smooth slopes and billowy surfaces, knobs and ridges, potholes, and 
deep-sot lake basins.” An estimated 20 per cent of the land area is swampy 
or permanently wet, the remainder of the county being in part well to 
excessively drained. 

The more extensive soil types recognized are classified as Grayling sand 
12.3 per cent of the total area, Roselawn sand 13.4 per cent, and Nester loam 
13.9 per cent, Rifle peat 9.9 per cent being next in area covered. Greenwood 
peat, to an extent of but 0.6 per cent, is also classified, as are also two muck 
soils, the Edwards and Luptoii mucks, 0.2 and 3.2 i)er cent, respectively. 

Soil survey of Green County, Wisconsin, J. J. Geib et al. (TJ. 8. Dept. 
Agr., Adv. Sheets Field Oper. Bur. Soils, 1922, pp. 111+2001-2040, pis. 3, fig. I, 
map i). — Green County, situated in extreme southern Wisconsin, includes an 
area of 874,400 acres topographically characterized as a dissected plain having 
its upland surface at a level of about 1,100 ft., the slight general slope being 
from northwest to southeast. The county lies within the drainage basin of the 
Rock River system. 

The three types, Dubuque silt loam 31.1 per cent, Dodgeville silt loam 30.0 
per cent, and Wabash silt loam 12.9 per cent, are the principal soils among 
the 13 series of 24 types noted in this report, prepared in cooperation with the 
Wisconsin Geological and Natural History Purvey and the University of Wis- 
consin. Rough broken land 3.8 per cent and pt'at 1.4 per cent of the area 
surveyed are recorded unclassilled. 

The abo-abo soil of Occidental Negros, M. M. Ai.h’vntb (Pit Hip pine Jour. 
Sci, 35 (1928), No. 4, PP- 391-403, pi. 1, fig. 1). — ^Abo-abo soil is here described 
as having been so called on account of its ashlike appeartuu'o, abo-abo being 
stated to be the Visayan term for ash. This soil, of which a physical, chemical, 
and biochemical study is hero presented, occurs in several places in Occidental 
Negros, though it is said to con.slitute but a small portion of the total sugar 
lands of that district. “ It occurs as small patches in the fields, from a frac- 
tion of a hectare to 1(X) hectares or more in extent ; however, it is not miusual 
to find a hacienda of 300 hectares or more practically made up entirely of ab(»- 
abo soil. Abo-abo is a black, loose, porous soil. In the places examined where 
this type occurs three distinct layers are usuallly found, as follows: The 
surface soil, about 15 to 25 (*m. deep, is black, very fine in texture and exhibits 
a porous property. The subsoil, about 25 to 35 cm. deoR is a fine light yellow 
sand, and the lower stratum consists of grav^ and stones mixed with sand.” 

As an explanation of the infertility of this soil the following facts ascertained 
in the present investigation are offered : ( 1 ) Because of the peculiar physical char- 
acter of the surface soil the evaporation and percolation rates are high, whereby 
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the water supply available in the surface soil is greatly reduced. (2) During 
periods of low precipitation and high evaporation “ the unusual formation ol 
the strata — sandy subsoil and gi‘avel substratum — , . . prevents the transmis- 
sion of water by capillarity from below to the surface soil. Under this condition 
the crop suffers, not only from lack of moisture, but also from sericms lack of 
plant food.'" (3) The porosity of the abo-abo soil is due principally to an 
insuflaciency of colloidal materials, so that it lacks the retentive and absorp- 
tive pow'or of soils of higher colloid content. (4) ^‘The different soil organ- 
isms concerned in the formation of available plant foods are rendered inactive 
by the unfavorable reaction of the soil solution present in abo-abo soil.” Bio- 
logical activity was found below normal, and the organic matter, though its 
total quantity is regarded as rather high, was found to consist mostly of a 
resistant humus. (5) ‘‘The limited water supply in the surface soil and the 
unfavorable soil reaction are the factors responsible for rendering any com- 
mercial fertilizer application in abo-abo soil ineffective.” 


Recommendations for the improvement of this soil are in part as follows : 

Seed duidng the wet season with legumes, especially mungo, cowpeas, or soy 
beans. Plow under as deeply as possible at flowering time, applying 1 to 2 
tons of ground limestone per hectare. “Where mud press is plentiful the 
application of 2 to 3 tons of this per hectare will materially improve the 
physical projjerty of abo-abo soil.” Lime alone is considered useful, but not 
as effective as when applied in combination with green manures or nitrogenous 
organic matter. 

Soils and crops (Illinois Sta. Rpt. 1928, pp, flffs. d).— The work reported 
is largely in continuation of that previously noted (E. S. R., 58, p. 310). The 
results reported upon include the following : 


Long-cropped land showed benefits from manure in permitting earlier work- 
ing in spring. Topography was found to reflect subsoU character, with a 
definite and close relation between sloi>e and character of soil. Illinois soils 
showed wide variations in productiveness and in resiwnse to systems of treat- 
ment, but organic matter was profitable on all fields and limestone on most 
while phosphoric acid and potash were highly profitable on some fields. Bal- 
anced fanning (rotation and soU treatment) multiplied corn yields 177 per 
cent. The superiority oC livestock systems of farming over grain farming was 
greatly reduced by the introduction of supplementai*y soil treatment In both 
systems. Crop residues returned to the land iiici^eased the grain crop yield from 
- cts. to ^7 an acre. Acre returas from manure wore highest on dark s<dls 
Fairly coarse limestone again proved of real value. The value of limestone 
was reflected in laud income on both light and dark soils, and high (*alc*ium 
limestone seemed slightly more effective than dolomitic limestone. Soil acidity 
y/m found to be more serious in southern Illinois than farther north. Rock 
phosphate was found to be worth as much as $41 a ton on one field when nsed 
^ grain faming, while potash added as much as $8 an acre with some crops 

® “ “ttle to ci 

eight years. Legumes were again found to be useful in increasing crop 


n (Kentucky Sta. Bpt. 1927, pt. 1, pp. tS-lS) —Yields 

and tre^ents on seven experiment fields outside of the bluegrass region are 
CampbeUsviUe field the results are coasider^toSo "e 
advmblUty of nsmg rock phosphate by first applying sufllcient lime to satisfy 

pp. ■m.7H, fig. f).-^he method embodies the following e^itialsf ^’ ' 
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But two sets of variables are included in the experiment, one of which is 
superiinposable upon the other (as methods of application of fertilizers and 
kinds of fertilizer materials). Plat treatments are systematically replicated 
and distributed throughout the experimental area in checker-board fashion 
and so arranged that comparisons may be made between pairs of plats by 
either variable (methods of application or fertilizers). Plats of acre 
eacli in size and containing a minimum of three rows each, with all data 
secured on the basis of individual rows, have proved very satisfactory. Suill- 
cient check plats are included to give an index of the uncontrolled variation 
(gross) of the experiment. Particular attention is given to securing accuracy 
in the actual field operations. 

The chemical and physical behavior of certain synthetic fertilizer salts 
when mixed with limestone and dolomite, W. H. MacIntirb and K. B. 
Sandebs (Jour, Amer. Soc, Agron,, 20 (1928) f No, 7, pp. 7d>}r-77d, fig. 1), — ^Air-dry 
mixtures of limestone and dolomite with each of five concentrated synthetic 
ammonia compounds, ammonium sulfate, Leunasalpeter, potassium-ammonium 
sulfate, floranid, and Nitrophoska, were shown in these experiments at the 
Tennessee Experiment Station to have lost either no ammonia or only very 
small quantities after standing at room temperature for 36 days. With the 
moisture content adjusted to G per cent, the loss of ammonia was “ nil in two 
cases and measurable In three. The maximum loss, however, was only onc- 
seventh of the analytical error permitted the fertilizer analyst.” Natural 
dolomitic limestone was less reactive than limestone. 

The physical condition of each concentrate suffered in each case when the 
preparation was exposed to a circulating moist atmosphere. “In three cases 
the salts were practically liquefied.” It was found possible to eliminate this 
tendency entirely, however, by mixing the conceulrate with eillier of tlie two 
liming materials in the proportion of one part of the ammonia compound to 
four parts of the limestone. Two parts of Nitrophoska and one part of ground 
limestone remained granular and free from caking for some weeks in a 
greenhouse. 

AGEICUITXJEAL BOTANY 

Introduction to the biology of flowering pli^nts, H. Meierhopek (Bin- 
fuhrung In die Biologic dor BlUtenpfiamen, Stuttgart: G, K, 19^6^ 2, ed., 
rev,, pp. XII+258, pis, 8, jflgs. 1S5). — ^The prefiice to the first edition (not noted) 
of tills book states that the work was conceived as supplementary to Sturm’s 
Flora von Deutschland. This second edition has been revised and elaborated. 

Anatomy and physiology of growth zone and annual ring formation in 
the Tropics, 0. Costeb (Zur Artatomie und Physiologie der Zuwachs^sonen- und 
JahresringWdu7ig in den Tropen, Proefschr., LandbouioHioogesvIiool, Wagmiti- 
gen, 1927, pp, XI +225 +3, pis, 6). — ^In this doctor’s thesis the author gives a 
detailed account of studies during the period 1922-1926 on 63 tropical and 22 
temperate zone trees regarding facts and phases of vegetation and growth and 
the formative influences connected 'with the zones of growth and the formation 
of annual rings. 

Surface energy and plant growth, F. HEBdls: (Biol, Gen,, S (1927), No. 1--2, 
pp, 83-9 i ). — ^The author, having observed that the surface tension of plant saps 
squeezed from seedlings of Vicia, Pisum, Lupinus, and Sinapis apparently de- 
pended on the conditions In which the plants had grown, that is, that the sap 
of etiolated plants studied had a smaller surface tension than had the sap of 
normal plants, considered the question whether there is really a relation or 
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wliether the relation observed was only nocidoiital. The present paper is the 
result of an attempt to solve that question. 

It is deduced from the evidence as presented that a relation oxisls between 
the relative area of a plant and the surface tension of its saps. 

The plant cell contains many substances with different surface energies. 
Substances having the greatest surface activity will be adsorbed on the cellu- 
lar surfaces and not only on the protoplasmatic layers but also on the surfaces 
of nuclei, vacuoles, etc. The cellular surfaces are subject to change. It is 
stated that light enhances (indirectly) the surface tension of plant sap. Light 
also diminishes the whole area of a plant. Those phenomena are thought to 
be in some way connected. The activity of embryonal and stretching growth, 
and also of development, is indirectly proportional to the surface tension of the 
plant sap. 

“ It is, of course, not advisable to state that the dynamic's of growth depends 
merely on the surface activity of the cellular surfaces, as there are certainly 
many other important factors, which participate in the plant growth. But the 
surface tension on the cellular surfaces seems to be one of the leading factors.” 
Further questions are suggested. 

Water requirement of cultivated plants under field conditions [crans. 
title], V. I. In’m (W. I. Juin) (2!hur. Opytn. Agron, /Dgo-Vostoka (Jour. Bxpt. 
Landw. Siidost. Eur.^Russlands) , 4 (1921), No. 2, pp, 263-308; Oer. ab«., pp. 
30^08).— Details, tabulations, and discussion are given iVi regards water 
utilization by winter rye and winter wheat, also as regards that by economic 
spring or summer growing plants, a considerable number of which were in- 
vestigated In this respect. 

The utilization of precipitation by growing plants [trans. title], N. 
TtJi^Kov (Txjlaikow) and A. Kozhevnikov (Kosohbwnikow) (Zhur. Opgtu. 
Agron. IDgO’VostoJca (Jour. Expt. Landw. Siidost. Eur.^Rtisslands) , 4 (1921), 
No. 2, pp. 208-227, figs. 2; Ger. aJ)8., pp. 226, 221 ). — ^An account is given of water 
utilization during the stages of growth by wheat, rye, and sunflower as noted 
at the Saratov Experiment Station. 

Ascent of crude sap in gi'afted plants [trans. title], C. T. Popbsco (Rev. 
Bret. Bot. Pure et Apph, 1921, No. 1, pp. 1-12, figs. 12 ). — ^In the first few days 
following the operation of grafting, the crude sap (water and nutritive sub- 
stances) passes from stock to graft by osmosis. Such passage is very limited, 
necessitating for the time some sort of a cover as a protection for the plant 
against too great a transpiration rate. Sap transfer of this sort goes on until 
connection is established between the vessels of the stock and those of the 
graft. After this occurs the movement of liquid and nutrient solutes goes on 
in mass by way of the newly formed vessels. The time required for this plan 
to become established varies even in individuals of the same si>ecies and at 
different hours of the day. 

It is thought that this is the first case of utiUzatlon of the method described 
for studying sap ascent by means of grafts. 

Gold resistance by plants. — ^I, Dynamics of soluble carbohydrates during 
winter in rye and wheat [trans. title], A. A. Rikhter (Richter) (Zhur. 
Opytn. Agrovu ttlgo-Yostolca (Jour. Expt. Landu?. Biidoat. Eur.-Russlmds), 4 
(1921), No. 2, pp. S26-S45, figs, IS; Ger. ahs., p. 345 ). — Cold resistance was 
determined for rye, two wheat varieties, and two rye-wheat hybrids, the ma- 
terials being taken four times directly from the field in the winter of 1925-26. 

The young rye plants were fully winter resistant In the cjise of winter- 
resistant wheat, the portion above ground and the roots gradually died away, 
leaving alive only the more resistant portions to start new shoots in the spring. 
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Tbe hybrids showed behavior intermediate bctw’ceu that of rye and that of 
wheat. 

Development of conifers in raw humus [tnuis. title] {MedHeh Btatcm 
Skogbfdrsoksansf, IBircdaiJ, No. 23 (t927), pt. d-7, pp, 337-404, pls. 2, figs. 59; 
Oer, al)s., pp. 412-403, 4^7-fi94). — ^The first of these studies was begun in the 
spring of 1922, and the second in the fall of that year. 

I. The significance of nitrogoi moMlization in the raxo hiwius soil layer for 
the early dcvelopxncnt of pine and fir trees, H. Hesselman (pp. 337-432). — ^Raw 
humus forms which with Increase of light access quickly pass over into a 
nitrifying stage promote the production of fine strong plants having well- 
developed root systems provided with numerous and vigorous mycorrhizas. A 
detailed summary is given. 

II. The formation of niycoti'hhd on pine plants in different foi'tns of raw 
humus, B. Melin (pp. 433-494). — ^In this section the author sets forth in detail 
the development of mycorrhlzas and pseudomycorrhizas in pine seedlings during 
their first year. 

Deaf plasticity and xeromorphic structure [trans. title], V. G. Aueksan- 
DBOV (Alexandrov) and K. E. TskhakaH (Zhakaia) (Izv. Opytn. Bev, 
Kavkaza (Jour. Agr. Research North Caucasus), No. 9 (1926), pp. 251-258, 
figs. 4). — ^Leaf disks, 4 mm. in diameter, of Ileliantlius annuxis. Datura sWamo- 
hixim, Amaranthas retrofiexus, and Ipomoca purpurea, taken weekly from the 
first unfolding to the time of blooming, showed plasticity only in the case of 
H". aimxius. In this plant the third leaf from the bottom is strongly meso- 
morphic. Up to the eighth loaf the structure is still mesomorphic, but begin- 
ning with that loaf xeromorphism prevails. The variations are suppo^^cd to 
be in relation with tlie movement of water and Juices in the plant. 

The chemistry of leaves lacking chlorophyll [trana title], A. Grandsire 
(Atm. Bci. Nat, Bot., 10. ser., 8 (1926), No. SS, pp. 221-298).— A detailed 
account, in five chairters with an extensive bibliography, is given of studies 
dealing with plants etiolated by being grown in darkness or by parasitic action, 
with leaves yellowed by autumn changes or by disease, and with albinism in 
plants. 

Bight distribution in coleoptiles of Avena and other phototropically 
stimulahle plant organs under unilateral illiiminatlon, E. Nuernbergs: 
(TJntersuehmxgcn xiher die LieJitvertcihmg m Avcna-Kolcoptilen xixid Anderen 
Phoiotropisch Reizharen Pflansenorganen hei Einseitiger Bclcuchlung. Jena: 
Gustav Fischer, 1927, pp. 162, pis. 12, figs. 5). — ^In this paper (No. 12 of the 
series Bolanische Abhaudlnngon, <»ditod by K. Goebel) an account is given of 
the author's work, which hoars largely uik)u phases and outcome of investiga- 
tions by Blaauw (E. S. R., 42, p. 128). Theory and practice are descriptively 
and narratively set forth of a method for determining the distribution of light 
in unilateral illumination. The results are given in detail for tlie several plants 


The action of chloroform on Allium cepa [trans. title], G. A. Nadson and 
N. iVlEiSL (Compl. Rend. Acad. Bei. IParisI, 18S (1926), No. 2, pp, 150-152 ). — 
The authors, in continuance of the report noted prenously (B. S. R., 59, p. 517), 
outline their study of chloroform action on protoplasm, nuclei, and chon- 
driosomes in cells of A. cepa, slating that iu the living onion subjected to 
chloroform the chondrlosome is very sensitive. The protoplasm shows its 
response somewhat later aiul the nuclei very soon afterward. 

The niti'ogen luetaholism of nitrogen -fixing bacteria, TV. V. Halversen 
(Iowa Stale Cot Jour. Bet, I ( 1927), No. 4, pp. 395-ilO ). — It is claimed to have 
been shown that a vigorous growth of legume bacteria and Azotobacter can be 
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effected and euougli combined nitrogen formed in a few days to permit tbo use 
of analytical chemical methods for detecting and partitioning the various forms. 

From the data accumulated, the conclusion is thought to bo justified that the 
first products of synthesis arc the same for ItJihoUum Icouminoftamm as for -4. 
chroococcum. Soluble forms of nitrogen are formed by nitrogen-fixiug bacterbi 
during the early stages of growth when these bactCTia are grown indc'pciKUMitly 
as regards higher plants or their enzymes. 

New or critical Sphaerlaceae and Sphaerioidaceao [trans. til lei, N. A. 
Naumov (Naoumov) (Mater. Mikol. i Fitopat. (Matci\ Mycoh anti Phytopath.), 
6 (1921) i Fa. 1, pp. 1-12, figs. 10). — ^The author describes the cultural clinriu*- 
ters, morphology, and habitat of 11 supposedly new forms of fungi, including 
Anixiu Berkeley u. sp. on Mucor, i/eZaiiOAporopo/« svhulata ii. g. and sp. on 
Agaricus sp., Cucurlitaria aamtucina n. sp. on Samhucus racemose, Dicliomcra 
atmarosporloides ii. sp. on 8. raoeniosa, Megalospora gemniicida n. g. and sp. on 
Ptcea ptnittem, Phoma lyorealis n. sp. on Vacoinium vUls^ldaca, P. gypsophilina 
11 . sp. on Oypsophila muralis, Ascochyta sodalis n. sp. on Plantayo major, 
IthaMospora carlinae n. sp. on Carlina vulgaris, R. erythracac n. sp. on Ery- 
thraea centaurium, and jB. plantagmis n. sp. on P. media. Melanosporopsiis suibu- 
lata was thought to have six subspecies. Drawings show the various stages 
in the life history of the fungi. 

Plant intumescences [trana title], E. J. llmauELET (Rev. Fac^ult. A gran. 
La Plata, 3. ser., 17 (1927), No. 2, pp. 237-254, figs, fj).— Descriptive accounts 
are given of intumescences in Eucalyptus globulus, Ecdera helix, and Polar- 
go7}lum pcltaium. 

GENETICS 

The inheritance of rachilla length and its relation to otlier ciiaructcrs in 
a cross between Avena sativa and Avena sativa oricntalis, T. E. Odiand 
(West Virginia 8ta. Bui. 219 (1928), pp. 55, figs. 3). — The behavior of several 
characters was studied in several filial generations from Early Gothland (A. 
saiivit) X Garton 784 (A. sativa orientalls). Early Gotlilaiul had a pubcaceut 
rachilla about 2.7 mm, long on Its lower grain, white grain, open i«uuch\ and 
leaves with prominent ligules. Garton 784 had a very short, nearly smooth 
rachilla about 1,6 mm. long, black grain, and a side panicle, and was ligulcloss. 

Baehilla length was found a very stable size character, afTected little by 
environmontal conditions. Its inheritance was explainable on the basis of 
multiple factors for length of rachilla, apparently not equal in value. Ligule of 
leaf depended on duplicate factors giving 15 Uguled to 1 liguleless plant in Fa. 
X single factor difference was found in jvanicle type. The presence of the two 
factors for the ligulelcsa condition in the homozj’’goua state InhlbiUnl the factor 
for oi->eu panicle if present, resulting in a side panicle. No open panicl('<l 
liguleloss forms appe^ared. Black color of grain was dominant to white, and 
pubescence of rachilla to smooth, both cases being controlled by single factor 
<lifferences. 

While close linkage was found between at least one factor or group of fao 
tors for rachilla length and the factor for rachilla pubescence, and the inter- 
relations of the two factors for ligule and the factor for panicle type were 
obvious, no evidence of linkage was noted between factoi\s for ligule, pjmlclo 
type, color, or pubescence. 

Inheritance in Bicinus communis D., I, IT, S, C. Habiland (Jour. acnoticH, 
10 (1920)^ Ao. 3, pp. 207—218; 12 (192V), No. 3, pp. 251-253). — Genetic Htmlics 
with castor bean indicated the presence of bloom partially dominant to its 
absence, the simple factor pair for this character being lib. Spiniuess of cap- 
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snle was similarly partially dominant to absoiif(» of spine's, the factor pair 
being Ss. In regard to stem color in the cross green X mahogany, two inde- 
pendently inherited factors, M for mahogany and G for green, were involved. 
The linkage rela lions of these factors are discitssod. 

Further tests showtHl M and /i to be linked, with S.3 per cent of erosfv-overs, 
\\hUe O is Inherit od independently (»f J/ and Jt, 

Cileiietio studies in Kicinus oomniunis L., E. Peat (Jour. Ocneticff, 10 
(J02S), iVo. S, pp. pi. 1, flffH. 2). — Tnlieritance studies with castor beans 

at the Iin])erial (V>lleg<' oC Tropical Agriculture, using selections of material 
studied by Ilarland in work noted above, are re]M)rted to have resulted in the 
idi'utifleation of a number of factors in liicinus which affect the color of the 
vegetative parts, the leaf bloom, the color and patlorii of the seed coats, leaf 
laciniation, spines, and albinism. 

C\>lor in the vt'gelative parts was found to depend upon the prosouce or 
absence of the fa<*tors M, G (converting tinged to green and mahogany to rose), 
and PJ (green blush). The various types of loaf bloom api)eared to depend upon 
the action of thri'O separate factors, li, G, and 1). Two factors, P for sepia 
color and A for In toiisi float ion of color in sepia and nousepia groups, seemed 
r(‘sponsil>le for the color of the seed coat. The pattern was affected by IF, a 
factor for ftnc dotting, and there was evidence HUgg('sting that it may be further 
influenced by two other eoniplomeiit ary factors, and also by Q. Deeply lacinb 
ated plants lacked a factor Jj present in the normal. A simple Mendclian rela- 
tion setmied also to exist lietwceu normal and albino. Partial dominance 
upi^eared to be the rule for the various characters studied. Aside from M and B 
showed by Uarland to bo linked, no other cases of linkage were ol)servcd. 

Inheritance in Lolinm perenne D., II, T. J. Jenkin (Jour. Qemtics, 19 
(1928), No. S, pp. Two papers are pi’esented. 

I. 8c((Viu{f characierff, lethal and yellow-tipped alhino (i)p. 39‘l-402). — ^A 
vigorous, full green L. pcrvnno plant which gave rise on sclfing to three distinct 
types of seedlings, suiwiving green, nonsurviving green, and chlorophyll defleient 
(yollow’-tipi)Od albino) was sliowu to be heterozygous for at least two pairs of 
factors represented by the symbols L I and Y y. X is concevued with survival 
<»f nonsurvival of green seedlings and Y y with tht‘ api>c'araiK*e of ehlorotiiiyU 
defhdeiit s<‘edlings. TIktc was no indication of linkage between L and Y. 

JI. A »<(*oud pair of lethal factors (pp, 4<)IM17). — ^Auotlicr normal plant 
which when selfed produ<*ed surviving and nonsurviving grc'en seedlings in a 
;i:l ratio seeuied heterozygous for one factor iKiir hi ti distinct from L 1. 
The Ix'havhir of those fmdoi's in selfed and h.\hrld progenies is discussed in 
some detail, 

Ntich^olnr tiiiiubci* and in diploid, Iriploid, and aiieiiploid Iiyacinths, 
W. E. i)K Mon (aetluUu liH (/9J8K No. /, pp. pis. 3).— A study of the 
chromosome constitution and behavior in numerous varieties of the garden 
h.Yaciiith. 

Ilf^arding chimeras ftraus. title], L. Daniel (Bev. BrcL Bot. Pure ot AppU 
1937, No, /, pp. to, 20). — ^A brief bibliographic review is given of accounts and 
studies of plant chimeras. 

Heredity looms hu*ger in animal abuorniaHties (Iirmois Sta. JRpt 1928, 
pp. 12Ji, 123 ). — In continuing the studU'S of hairlossness in animals (E. S. R., 
58, 1 >. 320), by M. Roberts, 900 liaired and 203 hairless young have been now 
prodxiced in matings of Imterozygous Smlividuals. Histologieal examinatiomi 
of the thyroids and adrenal glands of such animals have shown no ubuor- 
molities. 

20352 — 20 -- "2 
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Matings of hairless and liaired swine produced normal FiS, though the liair 
was coarser and the coat not so thick as in normal annuals. Faulty hair was 
aLso found to be hereditary in three human families, and in one family it was 
found to be associated with defects of the teeth and sweat glands. 

Dairy crossbreediiij? experiment nearing iluish {Illinois Sfa. Pi>t. 1928^ 
pp. 177-179, figs. 2) .—Studies by W. W. Yapp of the inheritance of milk yieUl, 
percentage fat content, percentage of protein, and percentage of ash in the 
milk of the individuals produced by crossing Guernseys and lIoLstcins indicate 
that these characteristics are controlled by the combined inlluence of a number 
of separately segregating units. The percentage of lactose in the milk was so 
nearly the same in the tw^o parental breeds that its segregation could not bo 
demonstrated. 

Spectrophotometer readings by W. W. Yapp and A. F. Kuhlmau of the 
coloring matter in the milk of the Guernsey and Ilolstein breeds showed con- 
siderable breed differences. Though the critical points of both curves were at 
the wave length 540 and not materially different on the reflection scale, the 
neighboring points on wave length 510 and 570 produced entirely difforont 
curves. The curves for the Fi and Fj generations, while lower on the reflection 
scale than either breed, were essentially intermediate between the i)a rents in 
trend, with a slight inclination toward the amount of pigment in the milk of the 
lower-pigmented parent. It appears that the color, like other characteristics 
of the milk, is influenced by a number of factors no one of whi(‘h is dominant, 
though there is a suggestion that Holstein type of color may be dominant. 

Crossbred pigs prove no better than pnrebreds {Illinois 81 a. Rpt, 1928, 
p. 12Ji ), — ^In the continuation of this study (K. S. R., 56, p. 570) by W. E. 
Carroll and E. Roberts, there was no indication of siguificaul difforences in 
the rate or economy of gain made by crossbred and purebr(‘d pigs farrowed 
in the same litters. 

Sex-linkcd characters of poultry, D. C. Wabeen {Qencifos, IS {1928), No, b, 
pp. 421-4SS, fig. 1), — In studies at the Kansas Experiment Station the amount 
of crossing over found between the sex-linked factors rate of feathering and 
shank color was 47 per cent, rate of feathering and barring 48.0, goUl and bar- 
ring 45.6, and rate of feathering and gold 14.1 per cent. 

From a consideration of these findings in connection wdlli the work of others, 
the author has tentatively suggested the arrangement of the genes on the sox 
chromosome in the order, rate of feathering, silver, shank color, and barring, 
though recognizing the dlfliculty of accurately mapping until tnon» <*losely 
related genes are fouud. Double crossovers wore considered to occair rather 
frequently. 

Parthenogenesis and the inheritance of color patterns in the grouse 
locust, Telmatettix azteens Saussure, R. K. Nakoues and Ji. Snyohi {(Joietkat, 
IS {1928), No. 2, pp. 126-132). — Genetics studies of this species of grouse locust 
at the Kansas Es^eriment Station indicated tlint there are four ehuueutary 
dominant color pattenis, mutations due to four factors located so closely on one 
pair of chromosomes that no crossing over occurred. Segregation of the factors 
occurred in parthenogentic reproduction as In bisexual roprodiu'lion. The 
haploid chromosome numbers in this species were 6 and 7 in the secondary 
spermatocyte division cells. 

Transparency and mottling, a case of Hendeliun inheritance in the 
goldfish, Garassins anratns, S. G. Chen (aenotles, IS {1928), No, b, pp. ^4- 
452, pi. J).— Tile case of a transparent scalc<l goldfish and the mtdbod oC 
inheritance of this characteristic is described. A single pair of MendoUan 
factors is suggested to explain the situation. The homozygous dominant fish 
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are transparent and the heterozygous individuals are of the so-<:*alled calico 
type, while the homozygous reeessives arc normal. 

Mutable characters of Drosophila virilis. — llcddish-ali)ha body char- 
acter, M. Demkbec (Gaieties, JJ (1028), No. 5, pp. 359-888, figs. 2 ). — Studies of 
the mutability and r(‘\ersi()n in the locus for reddish-a an allelomorph of the 
sex-linked j^eiie yellow in 71. virilla, showed that all •reversions to the wild 
type occurred only in heterozyaous females. The frequency of reversions 
varied, but by select ins? from linos showing a high degree of this tendency a 
family was established in which the frequency of reversions was kept at about 
3 per cent, while another line was isolated in which reddish-a behaved as an 
almost constant character. There was some indication that the age of the 
female reduced the frequency of reversions, and in classes originating by 
reversions the amount of crossing over in the yellow-scute region was Increased 
24 times. 

The new mutant characters on the spcrmathecae of the females of 
Drosophila melanogaster: Oell-degeueration aud supernumerary spei> 
mathecae, H. Wkxelsen (Gciieticit, IS (1928), No, 5, pp, 380-^/00, figs, 4).— In 
this study from the University of California the occurrence of two mutations 
affecting tlie Hpermathecae.of D. melanogaster, designated as degenerating, dg, 
and Kupornuinerai*y spcrmathecae, are described. 

The results showed that both characters were recessive to the normal, dg 
being located in the second chromosome about 1 unit to the right or left of 
curved wings (locus 75.6). The oceuiTenco of throe spcrmathecae was de- 
pendent upon the presence of ri‘e(*ssivo faetoiv in the second and third chromo- 
somes, and possibly in the fourth <*hromosomo. 

A farther study of tlie so-called mutation of the bar locus of Drosophila, 
A. H. Stxjktevant (Genetics, 13 (1928), No, 5, pp. 401-409, fig, 1 ), — Studies of 
bar-eye and its inheritance at Columbia University indicate that wild stocks 
carry no bar allelomoi’ph, reverted bar or reverted infrabar being identical 
with the wild type. 

Linkage of the factors for short-ear and density in the house mouse 
(Mus musculus), W. II. (jIates (GcnctU% 13 (1028), No, 2, pp. 170-179).— A. 
more detailed account of the study previously noted (E. S. R., 58, p. 528). 

A comparison of the chromosomes of tl\o rat aud mouse with reference 
to the question of ehromosoine homology in mammals, T. S. Painte3&* 
(Gaieties, 13 (1028), No. 2, pp, 180-180, figs, 0).—A comparative study of the 
chromosomes oC Ihe rat and twouso indieat('s that the diploid number in the 
rat is 42 ami In the mouse 40. In the former there are two pairs of large 
chromosomes wldch stand out distinctly, while in the latter the chromosomes 
form a eloMcly graded ser!('s wiieu placwl hi serial alignment. It is, therefore, 
coiieludod Hint in the evolution of those two siK'cies there has been an ex- 
tensive shifting of the chromosome material between nonhomologous chromo- 
somes (thus serving as an explanation of tlu^ sterility in the crosses between 
them), and that homology between the chromosomes of the different eutherian 
species is not likely. 

The development and morphology of tho gonads of the mouse, XC, 111, 
P. W. R. Bbambeix (Hog. Soc, [Lmidon’], Proo., 8er. B, 102 (1927), No. 3716, 
pp. 206-221, pl8. 4, figs, 4; 103 (1928), No. B724, pp. 258-272, figs. 2).— A con- 
tinuation of this series (E. fc3. R., 67, p. 221). 

II. T 1 h 0 development of ihe Wolffian l)0dg and ducts . — The author describes 
tho embryology and early development of the testes and ovaries of the mouse, 
pointing out that sex may bo identified from tlie cross-sectional areas of the 
gonads of embryos 13.5 days after coitus and by mlcrodiasection at 12.5 days. 
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III. The growih of the foniotes.—Xdvlt ovaries were sectioned at different 
periods in the cycle for histological study of the development and growth of 
the oocyte and follicle. The smallest oocytes found in the adult ovary were 
approximately the same size as the average primordial germ c^s found near 
the germinal ridge of a 10-day embryo, indicating that new oocytes are not 
formed in the adult ovary. They varied in size from 13 to 70 a* in diameter, 
and the size of the nucleus was directly related to the size of the oocytes, the 
growth rates of the two being similar. On the other hand, the growth rates 
of the follicle and the oocjte were directly related only up to the point of 
maximum growth of the oocyte, which occurred at the time the follicle was 
about 125 At in diameter. After this period follicles developed to approximately 
660 A*. The main growth of the follicle and formation of the theca interna and 
the antrum thus occurs after the oocyte has completed its growth. Very rapid 
growth in the follicle was observed chiefly by the enlargement of tlie lifluor 
filled antrum during 2 days immediately prior to oestrum, presumably in re- 
sponse to oestrin. Ovulation occurred during prooestmm or early oestrum. 
The average number of follicles found to mature was 9.3. In 9 animals, follicles 
were observed In the process of degeneration at all times, and in 1 ovar.\ 
showing the presence of 128 normal follicles over ^100 ti in diameter there 
were 66 degenerating. 

Studies in morphogenetics of animal pigmentation, 111, TV [trans. title], 
N. A. iL’iN (ILJIN) (Trudy Lab. ilkaper, Biol, Moskov, Zoopaika (Trann, Lab, 
Expt, Biol, Zooparky Moacow), 2 (1926), pp. 239-250, figs, 6; Qer. aba,, p, 250: 
3 (1927), pp, 183-200, figs, 6; Eng, aba,, pp, 199, 200),— In part 3, the seasonal 
dimorphism of the color in the arctic fox, the author reports the seasonal 
changes in the coat color of this animal and attributes these changes to the 
influence of temperature (B. S. R., 56, p. 428). 

In part 4, analysis of pigment formation by low temperature, it has been 
found that the blood supply of an organ determines its threshold of irritation. 
The threshold of irritation was lowered by obtaining an active hyperemia, 
resulting from an inflammation brought about by the action of absolute xylol, 
croton oil mixed with turpentine, or a mustard plaster, as well as after a 
unilateral section of the sympathetic cervical nerve. The interval between 
the action of the irritator and the moment when the pigments are formed In 
the growing hair is equal to 40 to 60 hours, while the capacity of the dorsal 
tissue to produce a reaction at low temperature was 70 to 75 hours after 
shaving, but 20 hours after cutting with a mai'hine. 

The pattern of the Himalayan rabbit api)ears to be under the control of 
external factors, such as temperature; internal factors, ia<*huUug hereditary 
constitution; and physiological factors such as tlie sympidhetic nt'rvous sys- 
tem and the heat regulatory mechanism. 

The ability to form pigments in the nose tissue appears to linger for months 
and years after the action of the irritator, and the length of the pigmented 
portion of the hair is proportional to the duration of the action of low tem- 
perature. By examining the length of the pigmented portions of the hair dur- 
ing a specific tlm'e exposure at low temperatures, it was found that the hair 
on the hack grows 83.3 a* per hour at —4* O., and 56 a* at —14% while the htilr 
on the nose grows at the rate of 24 At per hour at + 31 to 33®, though individual 
hairs show considerable variation. The greater development of the coat in 
cold climates is dependent upon a longer period of growth rather than upon n 
greater rate of growth. 

Observations on the ovary of the opossum (Bidelphis vir^nlana) 
Accessory ovaries of Beigel, and other outgrowths from the ovarian 
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surface. U* Some cases of defective corpora lutea corr<dated with patho- 
logical uteri and death of embryos. Ill, Ou the possible occurrence of 
an adi’enal rest in an opossum ovary, O. G. Habtman {Caniegle Insi, Wash, 
S80 (1927), pp. 285-SOO, pis. 6). — ^Tlie first paper reiKU’ts ibe occurrence of 
accessory ovaries in at least 6 iwr cent of tlie opossum ovaries studied, these 
being in the form of pedunculated bodies consisting of normal ovarian tissue. 

In the second pai)er the author des<.ribes several cases of embryos d^ing in 
the uteri which were found to be associated with degenerating corpora lutea 
in the ovaries. It Is concluded that the congestion and hemorrhage of the 
corpora lutea was primary and the death of the embryos secondary, though in 
two ca‘-es In whicli the dams were in very poor health the two pathological 
conditions were probably the result of the same cause. 

Ovarian and placental hormones, B. Allen and E. A. Doisy (Physiol, Rei?., 
7 (1927), No. 600-6ft0). — ^After briefly reviewing the reproductive cycle of 

various stocks of animals, accounts are given of tests for the prefc’enee of the 
ovarian hormone in the tissues of different classes of animals, the chemical 
and physical properties of this hormone, and its effect on various physiological 
l}roc<‘sses. The possibility of the production of several hormones by the ovaries 
and placenta is also pointed out, as well as the action of the single one which 
has been partially isolated on the various portions of the reproductive trad of 
ovariedomlzed animals. 

Alcohol and body weight iu the albino rat, F. B. II\nson, P. N. ^tnoiJES, 
and P. IlEYS (Oenctivs, 13 (1928), No. 2, pp. 121-125, fig. 1). — The growth rales 
of the treated and control rats for which birth weights and other data were 
noted (E. S. 11., 58, p. 731) indicate that alcohol treatment retarded growth of 
loth males and females, but that the retarding effect was not transmitted to the 
offspring even after ten successive generations of the treatment. 

No preponderance of sex In sire’s offspring; (Illmois Sta. Rpt. 1928, 
p. A study by E. Itoherts and W. AV. Yapp of the sex ratio of 8,190 dairy 

and beef cattle showed that tliere wore among the Holsteliis 94.0 males per 100 
females, among the Ayrshiros 90,0, Guernseys 80.0, Jerseys 100.1, and llerefords 
101.8. The results showc»d no evidence that a given sire produc*ed a great 
preponderance of one sex in his olfsiiring. 

FIELD CHOPS 

The art and science of cnliivation, A. IX IfAix et al. ([Rofhamsted Jtlirpt 
Fita,, Ilarpcndeul, Uothomslvd Contcreiices, No. 5 (1927), pp. 89). — ^Papers pre- 
sented at the UothamstiHl oonference held March 22, 1927, included Cultivation: 
The All and the Hclenco, by B. A. Keen (t>p. 7-14) ; Cultivating the Chalk and 
Brick-Earth Boils <if AVt^sl Bussex, by IT. Drewitt (])p. 14j-17) ; On Uie Xiand 
in Bouth-East Essex, by J. Btoel (pp. 17-21); Cultivation Operations ou the 
Yorkshire Wolds, by J. IT. Bpllman (pp. 21-25) ; and Spring Cultivation*; in the 
West, by J. Joyce (pp. 25-32) ; and a summary of the whole by C. Ileigham 
(pp, 37-39), 

Handbook of production of cultivated crops and commercial plants, 
J. Beckeb (Handhuch dos Ilackfruohthmes und Handel8p/lansicnl>aue8. Berlin: 
Pml Parey, 1928, pp. XIX-^506, figs. 116 ). — Tliis volume treats in more or less 
detail of the history, nomenclature, distribution, and economic status, botanical 
characteristics and relationships, environmental and cultural needs, place in 
rotations, field and harvesting practices, improvement methods, seed produc- 
tion, Insect pests and diseases, and in most cases the chemical composition of 
the sugar bet**!, fodder beef, kohlrabi, turnip, chicory, parsley, carrot, potato, 
and Jcrusalom artichoke; oil seed plants including rape, false flax, mustard, 
and poppy ; and flax, hemp, basket willow, black hollyhock, tobacco^ and hops. 
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Technique in field trials, H. A. Mxjxlictt {Jour, Dept, Ag7\ Victoria, 
(1928), No. 2, pp. 65-71). — Consideration of data from wheal vai*iely trials in 
Victoria indicated that the replicated system of plats is essential to ae<*urac*y. 

[Field crops investigations in Illinois] (Illinoia Sta. Rpt. 1928, pp. 50-69, 
73-82, 83-87, figs, ff).— Agronomic experiments (B. S. R., 58, p. 322) r(»ported 
on included variety tests and breeding work with corn, wheat, oats, and 
barley (B. S. R., 68, p. 224), late planting oC corn varieties on diflerenlly 
treated soil as a defense against corn borer, and measurements by 0. li, 
Bungan of the effect of simulated hail injury on the develoinnent of the (*orn 
plant (B. S. R., 59, p. 132). 

Com from the 1927 crop of the high protein strain, grown by C. M. Wood- 
worth and F. L. Winter, averaged 18.45 per cent of protein and the low 
protein strain 7.23 per cent. The high oil strain averaged 10.85 per cent 
of oil and the low strain 1.42 per cent. The ears in the high ear and low 
ear strains were 120.5 and 8.1 in. high, respectively, and in the 2-ear strain 
80.1 per cent of the stalks bore two or more ears. The highest protein and 
the highest and lowest oil percentages in the history of the experiment were 
obtained in the 1927 crop. Variability did not seem to be always reduced 
by selection. 


Little or no genetic relationship was evident between vegetative growth 
of com and grain yield, these characters appearing due to different and 
Independent factors. It appeared that an external agency, such as soil trt'at- 
ment, increases both vegetative growth and grain yield, causing a eorrolation 
between them. In a test of 346 selfed ears taken at random from 818 first- 
year selfed ears of Reid Yellow Bent 23 per cent of these ears yielded more 
marketable corn per plat than the parent variety, while the rc^st yielded loss. 
Fi hybrids averaged 90 per cent more yield than their (F.j) progeny, suggest- 
ing that hybrid seed will yield best if newly crossed seed is planletl each year. 

Corn chosen for seed when mature by Bungan, W. L. Burlison, and b] 
Koehler outyielded that picked at husking or in the dent stage or earlier, 
and field stands paralleled acre yields. Late varieties yielded best when planted 
early (May 6), while the medium early and early sorts did best when plantiHl 
later (May 23) in tests by Bungan. Considering the quality of crop from the 
last (June 10) plantings, as measured by immaturity and moist content- of 
the grain, results strongly favored the use of earlier varieties when limiting 
must be late. Again, B. E. BeTurk, E. G. Sievoking, and J. Ji. llolbort found 
that two disease-resistant inbred strains of com, as well as a cross between 
them, yielded more with potassium treatment, while both a <lis(‘as(‘-siiscoplil>le 
inbred and a cross involving it failed to respond. Susceptible strains iimh^ 
relatively poorer growth where rock phosphate was the solo phosphorus 
source than where soluble phosphate was auppUed. Marked differeiKvs were 
not found between the strains in ifiiosphorus content of dry matter or of ash. 
Superiorfty of strains thriving where only rock phosphate supplied phosphorus 
seemed due to the more effective utilization of a limited quantity of phosphorus 
rather than to a superior foraging ability for phosphonis. 

O^e ^d wheats of the Turkey type continued to be both winter hardy and 
produces and therefore adapted to soil and seasonal condiUons in central 
^d ^rthem minois. Michikoff and Minnesota Reliable consistently milled 
^ varieties grown at the station, and Minnesota 

'''' “ ntv^nuth to that grown at the station, 

in yl^d at Alhambra. Judged by the same baking standard used for hard 
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or bread wheats, varieties ^a’own at Alhambra did not appear to be first-class 
broad wheats. The amoiinis of lodging in different wheat varieties on certain 
dales after maliirily are recorded. Mass sidection of the best heads was 
found <!uito elTeetive in purifying a variety which had become badly mixed 
and ai)pareiilly increased productiveness. 

NorUi(»rn-grown seed potatoes again yielded better and also rotted less 
than home-grown ones under all conditions of storage in studies by J. J. Pieper. 
Seed potatoes oblaiiK'd from the north just before planting yielded 126.08 
bu., whip' uorthern-gr<»wu tubers stored at the best temperature, 30® F., made 
102.55 bu.. and home-grown tubers stored under the same conditions only 
62.00 bu. 

[Field cr<»i>s experiineiits in Kentucky, 1927 ] (Kentucky 8ta. Rpt, 1927, 
pt. /, pp- f'i-if). — Self-fertilization studies showed the existence of red clover 
strains that are highly self-fertile and that this character is heritable. Certain 
strains of solf-ferlllo plants app('ar to be immune from mildew. Red clover 
s(»e(l produced within or near Kentucky was superior to seed produced farther 
north, and K(*ntucky-grown seed and certain American strains outyielded 
foreign seed. The sui)eriority of the better strains was strikingly evident in 
th(‘ sU‘m growth in the first and second crops. Differences between alfalfa 
varieties in yield and persistence wore not pronounced. 

Application of as much inoculating soil as would adhere to moistened soy 
l)ean seed was again as (Effective in producing nodules as much larger quanti- 
ties of soil ap])lied in olh(‘r ways. Deferring the planting of inoculated seed 
up to C days did not result in appreciably poorer nodule production. 

Determinations made November 80 on a field sown to barley after tobacco 
showed an unplanted urea to contain 68.7 lbs. of nitrates per 2,000,000 Iba. 
of soil and the planted area 18.5 lbs. The barley growth on the field, 4,738 
Ihs. of o\ en-dry material per acre, contained 166 lbs. of nitrogen, 130 lbs. being 
ill the tops and 26 lbs. in tlu‘ roots. About 45 per cent of the total nitrogen 
in the ovon-dry tops and roots was water soluble. 

[Investigations with legumes iu lllinoiK] (llUnoin Sta. Upt 1928, pp, 49-^9, 
fig, 1 ). — ^Further experiments (B, S. 11., 58, p. 327) reported on included tests 
of varieties of alfalfa, sweet clover, red clover, white clover, lespedeza, soy 
bean selections and hybrids, miscellaneous legumes, and seeding tests with 
soy beans and red clover. 

Trials of forage mixtures by r7. J, PhiKr demoust rated that much depends 
uiMui choice* of forage (M*ops composing the aeodiug mixture. Noteworthy com- 
binations were timothy willi red clover and alsike, and alfalfa with timothy. 
Field p(*as with oats yicl(U‘d highest for early emergency hay, and soy beans 
and Mudaii grass for lal(‘ emergency hay. 

Tin* greater winter mortality of southern native and foreign alfalfa in com- 
parisons by W. L. Burlisoii and J. (1. Hackleman' seemed to be the result of 
a combiuation of sus(*eplibilily to disi*ase and insects as well as lower winter 
resistance, (iriinm, Oanadu Variegated, and South Dakota 12 were outstanding. 

In studies by O. II. Sears, W, R. Taden, and F. M, Clark the time when sweet 
clover was plowed under iu the spring seemed to have little effect upon 
its value for soil improvement, as measured by corn yields and by wheat yields 
after the corn. Data over several years indicated the practicability of plowing 
piKlor tlu* swo(‘t (‘lover grwn manure crop when from 3 to 0 in. high. 

Two soy bt‘au liii(‘S isolated earlier for high oil content analyzed 19.33 and 
18.69 per ((‘nl of oil, r(‘specn\(»ly, in i«27, while two low lines analyzed 16.91 
and 16.05 iwr cenl. Wh(*n higli oil plants wi^e crossed with high or low 
with low in studies hy 0, M. Woodworth and C. Veatch the hybrids resembled 
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the parents in oil content, while hybrids from crosses of high plants with low 
plants tended toward intermediacy in od percentage. 

Kesnlts by Sears and Clark indicated that some strains of the soy bean 
nodule organism bring decided improvement in the crop, whereas others arc 
of little if any honefit. Some soy bean varieties seemed harder to infect tUiiii 
other sorts. Rears again observed that some, although not all, sU'ains of 
cowpea nodule bacteria produce nodules upon the soy bean. Nodule bacteria 
Jti-om other legumes in the same gi'oup as the cowpea were found to roaet in 
a similar manner. The effect ot soy beans upon the succeeding wheat crop 
seemed to depend upon the available phosphorus in the soil as well as the 
nitrogen. Phosphated land yielded as much wheat after soy beaus as after 
second year sweet clover, whereas without phosphate wheat yields wore 38 
per cent less after soy beans than after sweet clover. 

Mowing red clover duidng the fail of the first year increased the yield of has 
and seed the coming year in tests by Pieper, W. P. Flint, and .1. II. Digger. 
The fact that plants tagged in tlie rosette, blooming, and seed stages wore 
killed 2.5, 3.7, and 13 per cent, respectively, supported the view that plants 
advanced to the reproductive stage had become too weak to withstand winter 
and that mowing to keep the plants in the vegetative sbige prevented winter- 
killing and thereby increased hay and seed production. The unmowed plat 
was heavily infested with field mice, while the mowed plat was practically 
mouse free. As in previous years the first crop of red clover yielded more 
seed than the second crop. Clipping red clover in spring of the second year 
control insects harmful to seed production lowered yields. Nationality trials 
of red clover showed Illinois-grown seed to be best, Corn Belt-grown si^ed next, 
and Idaho-, Dakota-, and Tennessee-grown seed third. Seed from Oregon, 
Chile, England, Germany, and France was only fair, and that from southern 
Europe was poor. 

Tlie total weight of weeds in the second year hay crop was about three times 
greater in red closer not fall mowed the previous year than in the mowed 
plat. In general, annual weeds were reduced, while winter annuals, biennials, 
and perennials increased after the mowing. Limestone greatly reduced the 
total weight of weeds. 

[Experimental work on cotton, 1924 ] {Egypt IHn. Agr,, Cotton T(( search 
Bih Ann, Bpt,, 5 {1924), PP- 41-51, 59-65, 78~S5). — Continued investiga- 
tions witli cotton in Egypt (E. S. R., 65, p. 828) under the Coll on Itow'areh 
Board include breeding work, spinning tests of selected strains, and studies 
on botanical characters of Egyptian and foreign cottons, pollen forms, growth 
and blooming, root growth, effect of length of day, ratoouing, soil tempera tun's 
under cotton and bare fallow, and on alkaline soils. of the work has 

been noted in detail from other sources (E. S. R., 50, pp. 30, 035 ; 57, pp. 321, 
429, 828 ; 58, p. 634; and 59, p. 226). 

Statistics on production and climate are appended. 

Nitrogen content in mangels and inheritance of nitrogen content [trims, 
title], A. Pedersen (Nord. JordlrugeforsJe,, 1928, No, 2-3, pp, 68-101, jflgK 3; 
Eng, alB., pp, 91-100),— Barres mangels were grown in pots receiving from 0.5 
to 24 gm. of nitrogen as sodium nitrate in addition to a nonnitrogenous basic 
mixture. Analyses of the roots showed that with increase in the nitrogen 
application the total nitrogen and the nitrate nitrogen rose considerably, 
whereas only a slight increase was noted in protein nitrogen. In the tops a 
considerable Increase In protein nitrogen, as well as in total nitrogen, was 
observed, while no nitrates were apparent with less than the 12- and 24-gm. 
applications. Protein nitrogen decreased regularly wdth increase in total 
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nitrogen, and nitrate nitrosjen rose with total nitrogen. The nitrogen rela- 
tions in the pot tests are eompaied with those under natural o<‘nditions, and the 
possibilities and ede*ls of Ht'lt'ctioii for liiglier nitrogen eontent are discussed 
brielly. 

The nitrogen reliilions were fairly constant in roots during storage from 
November to IMarch. 

Variety as a factor iiilln<Miciiig the perccMitage of IkiU iii oi\ts [trails, 
title], R. Rwnauid (HcL Af/r., ,0 {1928), NtK 2, pp. — ^The mean per* 

cent ages of bull in varieties of oats tested at Macdonald College for from (i to 
0 jears ranged from in Alaska to 34.75 in Fifty Pound Black. Vailetal 
cliffeieuces made it dilticult to elmructerize cither the tree or side pa aided 
groups or the early or late groups as having the greater iiercentage of hull. 

A few notes on Indian groundnuts, E. LiEmcRnEHu {Bonthay: [Volkatt 
1028, pp. [31+5-}, p7s. U, flgs, 10),— A practical treatise on the produc- 
tion, preparation, utilization, and commercial movement of peanuts and peanut 
products in India. 

New tests with potatoes in higldands [trans. title], J. Costantin (Ann. 
Sfot. Nat, Jiot, 10, 3C)\, 8 {1920), No, 5-6*, pp, 355-202), — Studies made in 1920 
under conditions described as dry and hence very diirei*ont from those prevail- 
ing in 1925 (B. S. R., 59, p. 041) are described. The yields obtained from 
potatoes in the highlands wore much higher than those (obtained elsewheie 
in Fiance, and are considered to show clearly that mountain p<>tat<>es have 
a remarkable caimcity for production. 

A program for defense against degeneracy in potatoes [trans. title], J. 
OosTANTiN {Ann, Bci, Nat,, Bol,^ 10, aer,, 9 {1027), No, 1, pp, 281-28Ji), — In the 
account above noted it was claimed that the climate in mountain regions 
fortifies the potato plant so that its resistance to degenerating factors is in- 
creased. The explanation Is th<»ught to be derivable from the fact that the 
mountain life supplies, at least in part, the mycorrhizas which are lacking 
in the potato as ordinarily cultivated. The wild plants in parts of the Andos 
(altitude 4,000 meters) arc said to show a considerable development of such 
mycorrhizas. 

Investigations on intervarietal differences of a chemical nature in the 
mature potato tuber, T. l\ M’Intosit {l8vot. Jour, Apr,, 11 {1928), No, S, pp. 
30^311 ), — Preliminary studies indicated the iiossibility of dliferentiatiiig potato 
varieties by chemical tests. The technique of the alkali, oxidase, and nicoline 
tests, and the blackening of i>otat<» tissue and the tyrosinase reaction are out- 
lined ))ricfiy. A number of tests gave negative results. 

Quality in potatoes, W. M. FrWDLAY {Boot, Jour. Ayr,, it {1928), No, 3, 
pp, 320-3 i4 ), — Bolling tests niad<* in connection with potato experiments at the 
Oraibstone Farm of the North of Scotland College of Agriculture indicated that 
quality, as ii rule, is generally due to a number of conditions, some of which 
favor good and others xwor quality. The chief factors affecting quality include 
variety, kind of soil and season, maturity as affected hy time of planting and 
by sprouting the seed, and fertilization. A number of important early, medium, 
main crop, and late varieties are listed according to cooking quality. 

In evei*y season the tubers of four varieties grown on sandy soil were of better 
quality than those grown on peat or clay. Dry conditions have favored good 
quality and wet conditions poor quality. Whether the season was wet or dry 
the tubers of two varieties planted early were much drier than those planted 
late, a gradual deterioration in quality occurring from the earliest to the latest 
planting. Early planted sprouted seed gave extremely dry mealy i)otatoes, 
wliile late planted unapnmted seed of the same varieties gave wet soapy tubers. 
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Excessive use of nitrogenous fertilizers and poorly balanced mixluros were 
shown to aflfeot quality detrimentally. Of the nitrogen carriers, ammonium 
sulfate produced the best quality, and superphosphate (a<‘i(l plu)Mi)hate) led 
the phosphates. Omission of phosphates from the fertilizer mixture had a 
distinctly adverse effect on the quality. Where no potassium was used the 
tubers of many varieties turned black even during cooking. In dry seasons 
the sulfate and chloride did not differ much, but in seasons of greater I’aiufall 
the sulfate was distinctly superior and the color of the boiled potatoc's was 
better. The low grade potashes were distinctly the poorest. Liming and also 
the continued use of manure seem to depress quality. Tubers affected with 
mosaic showed practically no difference in quality, but those where leaf roll 
was present were much poorer than unaffected tubers. 

Harvesting grain sorghums, J. H. Maetin, L. A. IIeynoijdson, B. E. llorn- 
GEB, and W. M. Hotst {TJ, S. Dept. Agr., Farmers^ Bui. 1577 (1928), pp. 71+17, 
figs. 75) .—Practical information, based chieffy upon a survey of methods used 
in southwestern Kansas and western Oklahoma in the fall of 192(5, is given on 
the harvesting of grain sorghum by hand heading, binding, cutting with the 
grain header, combining, and by miscellaneous methods; threshing with the 
grain separator and the combine; storing heads and threshed grain; drying 
grain ; and using the stover. 

The vitality of soybean seed as affected by storage conditions and 
mechanical injury, C. H. Oathotjt (Jour. Amcr. Soc. Agrou., 20 (1928). No, 8, 
pp. 837-855, figs. 4). — Several varieties of soy beans from the 1921 and 102.T 
crops were stored under different conditions of temperature, water content, and 
ventilation at the Illinois Experiment Station. Weather conditions during 
September and October distinctly affected the water content, germination, and 
longevity of the beans, being ideal for maturity, harvesting, and threshing in 
1021 and the reverse in 1925. 

Regardless of the water content at the beginning of storage, a p(»r cent age 
of from 10 to 14 per cent was generally attained in storage where ventilation 
was afforded. Soy beans bolding about this amount kept their vitality uiiim- 
l^aired for over 2 years, regardless of storage conditions. With an appreciably 
higher water content, ventilation and heat proved to be critical fa(*tors affe(*tlng 
the longevity of the beans. Mnncliu soy beaus, 1925 crop, with 15 T)er cent or 
moisture and germinating 92 per cent, maintained vitality iinimpainMl in bin 
storage until the 1926 seeding season. Noticeable declines In g(‘rinination were 
shown by tests in Octobi'r, 1926, and subsetiuently, and tests in Martdi, 1t)27, 
showed that beaus in this lot had so declined in vi«il»ility as lo he uaiit for seed, 
except those stored in a sai'k with ventilation, Ibsluclion of lh(‘ liigi» water 
content enabled beans to prolong their vitality. 

Threshing damage cut down germination and was also reflected in slz(^ and 
v^or of plants, the harmful effects evidently being caused largidy by deveiop- 
ment of molds. The effect upon plant growth after germination was not markt*d 
in beans with normal moisture content hut was very noticeable in those with 
high moisture. Germination tests showed that vitality clecreast^d more rapidly 
in the Injured than in uninjured soy beans. 

Befractometer selection of sugar beets, D. A. Pack (FucU About Hugar, 
B3 (1928), No. 42, pp. 1000-1002, flg. 1). — ^The develoimient and prestmt status 
of the method Is reviewed, with a description of apparatus designed for sampling 
sugar beets in the field. 

The sugar cane varieties of the 1937 and 1038 crops in Java Itrans. 
title], W. J. Heyliqebs (Arch, Suikerindus. Nederland. IndW, Medod, Procfsla. 
JavarBvikerifidits., 1928, No. 4t PP> 153-193). — ^Dala tabulated on the distribution 
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of sugar cauo variolies in Java showed the varieties in order of importance in 
tho 1927 crop to be E. K. 28, D. I. 52, P. O. J. 2878, other P. O. J. strains, and 
B. K. 2, oocui)ying, ri'speclively, 36.25, 2G, 12.5, 10.6, and 4 per cent of the total 
acreage planted to cane on the island. Estimates on the 1928 acreage showed 
p. O. J. 2878 witli <>0.5 per cent, B. K. 28 with 13 per cent, and D. I. 52 with 
11.75 per cent. 

Sugar-cane experi incuts, 19224^1026, J. de Veeteuil and L. A. Bbunton 
{Trinidad and Tobauo Dept. Apr, Buh, 21 (1927), No. 2, pp. 71-91). — ^Trials of 
sugar cane seotUings and varieti(*s and cultivation and fertilizer tests are de- 
scribed for the period indicated. Of canes grown during the past 4 or more 
years the l)cst results were had from Ba. 11609 with 4.12 tons of indicated 
sucrose, B. II. 10(12) wltli 3.94 tons, and Ba. 8400 with 3.76 tons. 

A preliminary note on tho effect of maiiurial constituents on the quality 
of sugarcane juice and gur, P. B. Sanyal (Agr. Jour. India, 23 (1928), No. 
pp. 277-286, figs. 3). — ^The study reported earlier from the Agricultural Eesearch 
Institute at Pusa (E. S. B., 59, i). 223) is described in some detail. As was 
observed in th(‘ case of the juice, the crude sugars (gur) from plats treated 
with sui)erphosphate (acid phosphate) and with potassium were much higher 
in quality than tliosc^ from i^lats receiving nitrogenous fertilizers. A plat 
treated with mustard cake also yielded crude sugar of low quality. 

Effect of the continuous selection of large and small wheat seed on 
yield, bushel weight, varietal purity, and loose smut infection, J. W. 
Taylob (Jour. Aiutr. Hoo. Agron., 20 (1928), No. 8, pp. 856-867). — ^Purplestraw 
wheat was grown in 1921 at Arlington, Va., between plats of Abruzzi rye and 
Fulcaster (Boarded Purph'straw) wheat, and the resulting crop of Purplestraw 
sot*d was sorted into large and small sizes. In subsequent years, including 1927, 
the large seed was sorted annually from the crop of the large-seed plats of the 
previous harvest and the small seed from tlio crop of the small-seed plats. 

Increased grain yields wore obtained in ail years except the first from the 
use of large wheat kernels. The bushel weight of tho grain produced by large 
seed was Uie heavier in four of the six years, but the differences were small 
and inconclusive. Large sml produced a higher percentage of large kernels 
than small set'd Jn each of flv(' years. 

Hybrid kernels of natui*al crosses between wheat and rye, being small, were 
sorted automatically into tho small seed in 1922 and 1923. In the 1922 crop 
there was an av(»rag(' of 19 h\ wheat-rye hybrids in each of seven small-seed 
plats as compared to one in all s<‘ven largt^-seed plats, while seed from unsorted 
Pun^lestraw wln^at averaged one wheal-rye hybrid to tho 1/40-acre plat. Some- 
what diffonait numbers wore observed in 1923. 

Seeds of Cully awned wlu‘at rogues, i)ossibly due to natural crossing between 
Purplestraw and Fnh'uster, w(‘r<‘ sortwl into the large seed, l)eing themselves 
larg<‘, and the number in tlu' large sc^ed plats increased rai>idly in each of four 
years in which data wer(» recorded, greatly exceeding the number in the small- 
seed i)lats and in nnsortod l»uri>lestraw seed. Three times as many loose 
smutted heads (»ccurrod in the small-sec'd plats as in large-seed plats in 1926 
mid over five tiuu‘s as many in 1027 and four times as many as in nnsorted 
Puridestraw seed. 

Effect of stage of maturity on composition and balding quality of 
Marquis wheat, 0. E. Mangels and T. E. Stoa (Cereal Chem., 5 (1928), No. 5, 
pp. 385S9jf, fig, 7).— -Marquis wheat harvested in the dough, hard dough, glazed, 
m»rmal ripe, dead ripe, and extra late stages of maturity during 1924, 1925, 
1926, and 1927 at tho North Dakota Experiment Station was subjected to 
milling and baking tests. 
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The grain harvested in the dough and hard dough stages averaged lower in 
yield and test weight per bushel than when cut at a more mature stage. The 
protein content of wheat showed no consistent variation at different stages of 
maturity for different seasons. Variation in prevailing climatic conditions during 
the maturing period seemed responsible for inconsistency in protein content 
variation for different stages of maturity. The protein content of patent flour 
from 1927 crop samples varied the same as protein in wheat. Ash decreased 
as the wheat matured, but the sugar content remained constant from the 
dough to the extra late stage. 

Baking tests with straight grade flours from the wheat harvested at the 
several stages of maturity showed slightly better quality for the mature wheats. 
Patent floui’s from wheat of the 1927 crop harvested at different maturity stages 
showed no signifleant difference in loaf volume or color, but the dough and 
hard dough stages were lower in texture. The nitrogen distribution in flour 
from different maturity stages showed less variation than would be expected. 
Glutenin remained practically constant but tended to decrease in the dead ripe 
and extra late stages. Nitrogen soluble in 70 per cent alcohol increased con- 
sistently with maturity, while nitrogen soluble in a 5 per cent solution of 
potassium sulfate showed a consistent decrease. Nitrogen not precipitated by 
tungstic acid and amino nitrogen was highest in the dough stage but remained 
practically constant after the glazed stage. The diastatie activity showed a 
tendency to decrease as wheat matured. 

A compariHon of some properties of normal and frosted wlicats, A, II. 
Johnson and W. O. Whitcomb (Montam Sta, Bid. 20i (W27), pp. 66, ,0).— 

Marquis wheat frosted at different stages of maturity In several seasons was 
subjected to quality, germination, milling, and baking tests. Earlier and re- 
lated studies have been noted (B. S. R., 56, p. 133 ; 59, p. 331). 

The severity of the damage appeared to depend upon the moisture content 
of the wheat kernels at the time of frost and the temperature and duration of 
such frost, a temperature of from 29 to 27® P. being low enough to cause frost 
damage in immature wheal. While degree of maturity had little relationship 
to germination in normal wheat, germination decreased as the kernels were 
the more immature at time of freezing. Frosted wheat had a lower weight 
per bushel than uouf rested wheat. Green color In wheat frosted when very 
immature was observed to change to more nearly the color of normal wheat 
if allowed to stand in the field some time before cutting. 

Comx>ared to flour from normal wheat, that from frosted wheat was similar 
in crude protein content, higher in amino nitrogen compounds, ash, and rt‘<hic- 
ing sugars, and lower in viscosity of acidulated extracted llour-waior suspon- 
siona The degree of maturity and severity of frost damage also arroctiHl th<‘ 
differences noted. During autodigestion more protein was broken down and 
reducing sugars formed more rapidly in the frosted wheat flour than in {com- 
parable normal wheat flours. It appeared that wheat frosted when containing 
from 44 to 46 per cent or less of moisture, i. e., in the stiff dough stage, could 
produce as good bread as normal wheat harvested at the same time. 

Longevity of crop seeds, K. M. Sonavnb {Agt\ Jour. India, 2S (1928), No. i, 
pp, 271-276, flgs» 2 ), — ^In longevity tests at the Poona College of Agriculture 
with seed of 16 cereals, legumes, and other crox^, each dry clean sample was 
divided into 16 subsamples stored separately in sealed glass bottles containing 
a naphthalene haU. Bach bottle was a year’s sample, and was tested every 8 
months. With the exception of peanuts, and to a lesser extent i}earl millet, 
^ crops lost little in germinability during 5 years. The hard seed in the 
legumes tested evidently became permeable within a year after harvesting and 
storage. 
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Kesults of seed tests for 1028, B. I. Glidden {New Hampshire Sta, Bui, 
ii35 (1928), pp. 17), — ^Tables bhow the percentages of purity and germination 
for 314 official samples of field crop seed collected in New Hampshire and 
tested during the year ended Juno 30, 1028. 

HORTICirLTUKE 

[llortieulturai liivefetigations at the IHinois Station] (lUvnoUt Bta, Epi, 
1928, pp, 254-299, 264, 265, 266, 267, 269-274, 277-299, figs. 6).— Tlie usual annual 
report (M* ^5. R., 58, i). *332). 

XJl) to the dost* of the 1927 season, fruits had been described from a total 
of 11,707 hybrid and 2,518 ox>on pollinated apple seedlings. A total of 47 
native and foreign cra])s and 52 named orchard varieties have been utilized 
in these breeding studies conducted by O. 8. Crandall and J. O. Blair. Peach 
breeding studies were also continued with the proi)agation of promising 
setdlings. 

Fruit variety tests conduet(*d by 11, Ij. MeMunn indicated that the Duke 
gr(jup of cherries is not adapted to the region. Sour cherries proved especially 
satisfactory and sweet varieties fruited. Among plums, varieties from native 
specie's or crosses with natives were most productivt^ Some of the domestica 
piiuiis, Guoii, Lombard, Monarch, Tatge, and Imperial Gage did well, but the 
Japanese group proved a failure*. 

Pruning studies by W. A. Ruih and V. W. Kelley with young apple trees 
d(VC*lop<*d tho fac( that cutting back th<‘ central header during the growing 
season not only stimulates laterals dtiiing the current season but also in the 
bubsoquent ,>ear. A very largo proportion of the laterals developing the second 
season formed wide angles with tho main shoot and wore particularly valuable 
for scaffold limbs. The leehniqu(‘ (‘mployod in framework building is discussed. 

Fertilizer studies conducted by M. J. Dorsey and R. W. Marsh, though ad- 
versely infliKuu'od by a heavy pi’eceding crop and low temperature injuries, 
demonstrated that fertilizers aid i)r()duction in unfavorable seasons. Large 
api>lications of nitrate of soda had a slightly reducing olfecl on fruit color. That 
apple roots hav<* notubh' resist aiiec to Injury from surface water was observed 
by Ruth in a study at OJney. Trees puriKmely flooded in tho summer of 1926 
and 1927 showed no visible foliage or fruit injury, and very f('w of the roots 
were killed or injured, Ruth and K<*ney found that repeated annual dormant 
pruning of matuvo (Srim(»s aud JoimtUan trees hud a marked decreasing in- 
fluence on yield, from 40 to 50 per cent. It is i)oiutcd out, however, that 
the records wen* taken on an ofT-<*rop year, Tho pruning of Duchess and 
Wealthy trees of an ago about to bear delayed the initiation of fruiting. 
About 95 i)or e(‘Ut of tho uupnined trees boro in 1927 as compared with 70 
l»or cent for the sovi*roly tliiinu‘d tre(»s. The quantity produced was much more 
advci'sely intlucmcod. Though pruning increased the slsso of Duehess apples, 
the result was immaterial, since practically all of the apides were of market- 
able size. Thinning investigations conducted by Dorst*y and McMunu with 
poaches are ag*Un reported (E. R., (K), p. 44). 

Working in tlie station orchard McMunn found that applications of nitrogenous 
fertilizers did not increase yields of 10-year-old sour cherries. Heavy pruning 
reduced yields, hut light pruning caused only slight reduction, which was 
offset by bettor colored fruits and greater ease in spraying and picking. The 
size of the eherri<*s was but little influenced by any treatment. There was 
very UiUe difPerenet^ in average yield per tree between the nonpruned and 
nonfertilized trees and those receiving light pruning and nitrogen. Irrespective 
of fertilizer treatment yields wore reduced on the heavily pruned trees. 
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A. S. Colby reporting on tests of small fruits and nuts coinmonls favorably 
upon the Ontario grape, a product of the New York State Station, and upon the 
Latham raspberry, originating from the University of Minnesota. Kaspberries 
varied greatly in their resistance to mosaic and other diseases. Perfection 
was very susceptible to mosaic, while St. Regis seemed quite resistant. The 
Quillen black raspben-y was strongly resistant to anthracnoso. No raspberry 
was found resistant to crown gall, although the purples because of their 
greater vigor seemed to endure its attack better. 

Colby found that a number of grape varieties may be stored successfully 
when properly picked and handled. Varieties keeping until mid- January are 
Agawam, Bacchus, Brighton, Catawba, Clinton, Delaware, Bumelan, Gaortner, 
Goethe, Herbert, Hubbard, Niagara, and Urbana. Two more European grapes, 
Black Hamburg and Muscat Rose, were found adaptable in Illinois but net'd 
protection in winter. Of various systems of vine training tested the 4-arm 
Knilfin is deemed best for the Concord grape. A range of from 46 to 55 buds 
per vine w'as found satisfactory considering yield, size, and attractiveness of 
clusters. Larger yields were obtained with from 50 to 65 buds. Gooseberry 
breeding was continued. Attempts to breed black raspberries resistant to 
anthracnose showed the Quillen to be a potent parent of resistant seedlings. 
In reciprocal crosses between June and Plum Parmer it was found that a 
greater number of resistant seedlings were obtained when the black variety, 
Plum Parmer, was used as the ovule parent. The range in susceptibility of 
raspberries is held to suggest that anthracnose resistance is determined by more 
than a single genetic factor. The overhead irrigation of strawberries did not 
significantly increase yields In 1927 because of adequate rainfall. 

A number of large fruited Japanese quinces having value as sources of Jolly 
were selected by Colby. Other promising dual purpose fruits include the Juno 
berry, elderberry, eleagnus, American high-bush cranberry, sand cherry, and 
Nanking cherry. Fertilizers had no material influence on yield, growth, or time 
of blooming of the Eldorado blackberry, nor was winter injury correlated with 
the season of applying fertilizers. 

Market gardening studies conducted by J. W. Lloyd again suggested that 
satisfactory production may be maintained with cover crops and commercial 
fertilizers. Cauliflower, kale, lettuce, and onions responded strongly to applica- 
tions of phosphorus. Early beets, potatoes, salsify, spinach, and turnips bene- 
fited ftom potash. Top-dressings of nitrate of soda increased yields of many 
vegetables. No treatment fully equaled that of animal manure, but sludios 
conducted in Cook County by Lloyd and E. P. Lewis further bore out the 
value of commercial fertilizer when supplemented with organic materials. 
Phosj^orus promoted early maturity as well as total yields in sweet corn and 
pickle cucumbers. Nitrogen and potash were not as important as phosphorus 
In respect to earliness. In the case of cabbage, nitrogen and phosphorus pro- 
duced yield increases up to the maximum amount used. Onion sets showed 
increased yields from the largest applications of nitrogen and phosphoric acid 
and medium potash. In tests with various vegetables, manure alone, 20 tons 
per acre^ was not as effective as was 10 tons supplemented with phosphoric acid. 
The application of 3 tons of ground limestone without fertilizer increased yields 
of all crops except peppers. When used with manure rock phosphate was less 
effective than superphosphate (acid phosphate). Bone meal was not equal 
to superphosphate as a manure supplement. 

As established by Lloyd and Lewis, cutting asparagus for even 2 weeks 
during the year following setting was a harmful practice. Selection studies 
with Golden Bantam sweet corn and other vegetables showed material progress. 
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The Marjilobc toinjito pi-ovinl to bo a aood iiuii'koi varioly, (loppor dust 
proved soiiiewbat hotter than sprn.VM for post control with \ot*otabloH, 

W. A. HuolHen and O. (JiUiH workint? with sweol coni have isolated b3 
self-polliiiatiou some hii;bly desirable breedini; strains of Country Goiitloman 
and Narrow Grain Iilveri»rot'n. Tests with a “ peiielromotor ” showed that 
soil treatment Jiad n<> visible efrt‘cl on the tondernoss of kernels, but when 
pure lines wi*rc examined \ery i^roat differences were noted in tenderness. 
Starchiness and toimhiiess were not necessarily associated since one exti-emely 
starchy strain was tlie most tender one found. Compaidni; the relative merits 
of hill and broadcast applications of fertilizers, nnelseii and (xillls found 
that hill applications broualit higher increments in yield. One hundred IbSL 
of a 0-16-0 fertilizer in the bill proved more prolltable than -iOO lbs. broadcast. 

That disease resistant selections of (*abbage are often late in maturing was 
found by Lloyd in a test of several introductions. Gillis working with bush 
beans found that thick planting increased yields. Continuing their work in 
developing wilt resistant tomatoes, Iluolsen and Gillis report substantial 
progress. 

Lloyd and II. IVI. Newc'll, studjing various means of rediK'ing fruit and 
vegetable losses in transit, found that the type of re(*ei)la<*le, the stage of 
maturity at time of picking, and the temperature of cars were all factors 
of importance. 

Breaking tlie rest pi'riod of the gladiolus with ethylene chloride or ethylene 
hydrochloride w'as found possilde by V\ h\ Weimird and S, W. Decker, but 
unfortunately erratic results folhmHl the treatment; in fact some of the 
treated conns did not bloom at all. The slight improvement in the length 
of stem of roses from plants set in new soil w»as not sutncleiit, according to 
Weiiiard and 8. W. Hall, to justify the annual change of the soil. Carnations, 
on the other hand, seemed to require soil changing, as tlu* yields up to April 
were about 20 jit'r cent less on old than on new soil. A total of 373 varieties 
of peonies was examined by U. B. Dorner tiud Weinard in an attempt to 
clarify nomendature in this (lower. Tt was found by Weinard and Decker 
that the inulcbliig of ptMmies with manure Induced weak stems and encouraged 
blight, l^hosphonis was beaoliclal to the peony, as was also nitrogen in 
moderate amounts, while polasli is descrllx'd as i)rol)ably of value. An in- 
creased luimbtT of bvuls w’us pro<luce<l on plants treated with superphosphate 
or steamed bom* and ni(rat(‘ of soda. Nitrogen fertilizers strikingly intlueneed 
the color of peony plants. 

Effect of pent moss aii<l sand on rooting response of outtiugs, A. K. 
IIiTOH<’o(‘K (Hof, Nt; (/a^S), Vo. 2, iw* liln, r'?, -flirn, /?), — Studies at 

the Boyce Thompson Institute, Vonkers, N. Y., witli 1)6 varieties of cuttings 
representing *16 g(Uiei*a led to a clitsslUcatlon into three groups, (1) those 
rooting readily in peat moss but poorly in sand, (2) those rooting readily in 
sand hut poorly in peal mo-^s, and (3) those which rooted readily in either 
medium. The fact that all cuttings root<'(I readily in a half-and-half mix- 
ture of peat moss and sand suggest that sn<*h n mixture is superior to either 
sand or p<»ijt moss as a geiu'ral rooting medium. Good rooting for most 
varieties oeeurred within the pfl range of 4.5 to 7. Whether peat moss was 
used in its natural acid state, neutralized, or mixed with sand, root giwth 
proceeded more rapidly than in sand alone. 

The floworJug habit of cabbage ftrans. title], P. Kotowskx (Boesf. 'Nmh 
RoJfiicss. I Li*^n]ivh {PoUnh A^r. ami Porent, Ann,), 10 (1028) t No* pp* 
figs* 7; Bftg. ahn*, p/>. Si)<, iO ). — In stmlies with cabbage at the College of Agri- 
culture, Warsaw, Poland, the mitbor found thiit the curve of flower produe- 
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tion could be expressed quite accurately by tlio equation of an autocatalytic 
chemical reaction. The main stalk flowered over a longer period and pro- 
(lu^'cd about eight times as many flowers as did each of the side stalks. The 
main j-talk represented one flowering cycle as compared with two for the 
side branches. The early opening blossoms produced the best seeds. 

Tomato experiments, 1027—28, R. Thomson {Agr, Qaz. N. S, Wales, SO 
(tO'28), No. 8, pp. 507-602 ). — In trials conducted at the Bathurst Experiment 
Farm, New South Wales, irrigated tomato plants greatly out yielded the 
non rrigated. The outstanding varieties wiTe Boimy Best, Norton, Norduke, 
jind Chalk Early .Tewel. Marglobe was \ery promising. Super} diosphate 
(acid phosphate), wood ashes, and manure proved a satisfactory fertilizer 
in the plant bed, and superphosphate proved a valuable fertilizer in the fleld. 
Lime alone had no beneficial influence but w'hen combined with sup('rplios- 
phate increased yields beyond those obtained with superphosphate alone. 

Effects of pruning on the carbohydrate-nitrogen ratio in the tomato, 
A. E. Mi’bnjlek (Amer. l8oc. Hort. ScL Proo., 2^ (1927), pp. 180-184, figs. 2).— 
That the carbohydrate-nitrogen ratio may bo iuttuenced in herbaceous plants 
was indicated m the results of analystn* of tomato iJlants submitted to various 
degret^ of leaf and root pruning. When nitrogen was not a limiting factor, 
both vegetative development and reproduction were in proportion to the 
amount of foliage removed. The removal of leaves was accompanieil by a 
parallel reduction in the carbohydrate-nitrogen ratio. In the case of root- 
pruned plants the removal of 35 i>er cent of the roots had practically no 
effect either on the behavior of the plant or upon the carbohydrate-nitrogen 
ratio. This was accounted for by a very rapid regeneration of roots, Th(^ 
removal of 70 i)er cent of the roots materially influenced growth and fruiting 
and lowered the carbohydrate-nitrogen ratio. The author concludes that leaf 
pruning is the most effective means of changing the carbohydrate-nitrogen ratio 
in the tomato. 

Tomatoes under Vita glass, II. Thomson (Agr. Oaz. N. S. Wales, S9 (1928), 
No. 8, p. 506 ). — ^In a test at the Bathurst Experiment Farm, New South Wales, 
tomato plants grown in frames covered with Vita glass suffered injury which 
on the basis of comparative temijeraturo records was believed due to excessive 
heat. 

Winter root growth of plants, F. J. Ciudbr (Sciaice, 68 (1928), No. 1765, 
pp. 408, 404 ). — ^At the Boyce Thompson Southwestern Arboretum, Arizona, it 
was found that various trees generally thought to be dormant In winter 
made definite continuous root growth. Among such species wen^ the peach 
and the apricot. Root elongation reuchetl the minimum in February, a fact 
wh’ch is believed to be the result of seasonal changes in the lempi‘rulure of 
the soil. Diurnal temperature changes were not manifested. For the iKsich 
the average daily root growth for November was 5.55 mm., for December 
2.01, for January 105, for February 0.9, and for March 1.10 mm. Other 
plants, including the orange and the vinifera grai)e, made no root gi'owth 
whatever during the same period. 

Frult-growlug projects, F. C, Sears (Ncio York: Macmillan Co., 1928, 
pp. XXIII^383, pi. 1, figs. 256). ^The various operations In the muuagemeut of 
orchards and small fruit plantations are i)resentod in a form suitable for use 
in instruction on a project basis. 

A aew method for use In apple thinning experiments, H. A. Hoiuns 
(A mer. Soe. Hort. Sol. Proa, U (1987), pp. 93, 94).-As determined by i-ecords 
taken on paired trees, the thinning in July of Baldwin apples to C In. apart 
taereased the average diameter of the fruits by 0.124±0.027 in. and iho aver- 
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ago color i)er fruit by 4.03±1.C7 per cent. In one heavily loaded orc-liard the 
gain in diameter anioniitod to 0.23±:0 05 hi. In this (*ase the color increase was 
S.32:^‘2.08. per cent. Tlilnnini; de<Teased the av<n*at»e yields by 30J)±;56.2 lbs. 
IK?r lr<*e. Thinning had very flight effect on the uniformity <»£ the fruit, the 
coefficient of variability for size from uuthinned trees being 6.<S5±0.G6 per cent 
as compared with 6.7i:0.24 i>or cent for the thiimed trc'Os. The differences wore 
^.lightly greater in th(‘ <*aso of color. 

Apples as lillers in apple orchard {KcniiwTcy S^fa. IP 37, pt. 1, pp, 

JO, d/). — ()bser\ations in the station orchards Indicated that iKn*inanent ti*iH?H 
should bo planted more than 33 ft. apart so that the tiller varieties selected 
for early maturity may have a longer time in whhh to produ<*e. 

Pollination of cherries and pears ftrans. title], II. Kamtaii {Oorteuhamri^- 
senschafl, I (1028), Ko. /, pp. XO-JjS, figs, 10 ). — Kliidies at the University of 
Halle led to the following eonclusions and results: 

The percentage germination of i)oll(*n is not a practical measure of the pol- 
liuizing value of a variet^. I'he more or h'ss satisfactory germination of 
liollen in the stigmatic fluid of another variety was found no Indication of the 
reciiprocal fertility of the Iw'o varieties. Ail sweet cherry and pear varieties 
tested proved self-st(*rile. Among <*heiTies the Kiiiize and Lucien, the Kunze 
and May lligarreau, and the Kassin Karly and White Spanish varieties proved 
interstcrile. Among pears the Hiel proved an unsatisfactory polUuizer for 
the liar! let t, Hose, and (Happ Favorite. The Ola tip Favorit c X Diel combina- 
tion was reciprocally sterile. In descending order Hose, IIardeni>ont, and 
Clapp Favorite w’ere found satbf<ictory polliniz(‘r> for Bartlett. The lusessity 
of a soi‘d count as a measure* of tlu pollinlzing \alue of any pear is emphasized. 
The Early French, iltlttiicT, and Schiu'ider cherrh‘s proved gcaxl ixjllinizors, 
and the Murello cherries W'ere found c-ompletely self-fertile. Kwcot cherries 
wore good iwlliuizers for sour vari(*ties, Init the i*ecli)ro(*nl crosses were not 
successful. 

Pollination, an imxiortant factor in successful pear production, R. John- 
ston (Mich. Htatv TToti:. Koc. Atm. lipi., 57 ( lOil ), pp. 10G-100), — ^Bartlett and 
Seckel pc*ar trees inclosed in a single cage with bees failed to set fruit. The 
iiitersterility of tbi‘se tw(» varieties w^as fiirther demonstrated by hand i)olllna- 
tioii. Bos<*, on the other hand, prov(*d a satisfactory pollinizer for Bartlett. 
Studh's with Bartlett, B(h<‘, Se<'k(*l, KlelTer, Howell, Flemish Beauty, Anjou, 
ami (’lapp Favorite show(*d all, with the exception of Flemish Beauty, to he 
conimercitdly }<‘lf-slerlle. Suc<‘Ossful pollinizers are suggested for the several 
varietiw. Wind was found entirely ineffective in iKdlinatlon, since emascu- 
lated, uncovered blooms falksl to set any fruit. It is suggested that for l)*st 
results oiu* compatible po!linlz(*i' be set for every 8 trees. 

Cross and s<*1f-po1]i nation stiidi<*s with th(* peach In Maryland, W. L. 
Kisuu *Voc. Jfort. t^ci, Proc., 2) (1027), pp* 07-101 ), — Determinations at 

the TTiii\(*rsity of Maryland upon the flowers of most of the varieties of peaches 
grown ci)mm(*reially in the Htnte showed J. II. Hale and Juno Elberta entirely 
self-sterile and Alton, Belle of Georgia, Greensboro, Hod Bird Cling, and Roch- 
ester insufficiently solf-frultCnl. Rmo<*k failed to develop its fruit properly 
under the j)aper sacks. Of 27 varieties tested as pollinizers for J. H. Hale, 
22, including such wcll-knowui J^olle of Georgia, Early Elberta, 

Elberta, Ililt'y, and Late Oraw^ford, gave good results. Carman, Bdgmont, 
Rmock, and Roc'hester did not pixidueo satisfactory sets. June Elberta Is 
considered of liLtlo value as a Hale pollinizer on account of its low pollen 
viability. Elberta, Early Elberta, and Belle of Georgia aro recommended as the 
moat desirable commercial ]K)innizi*rs for J. H. Hale under Maryland conditions- 
2fl*352--2f) 3 
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The J. H. Hide situation in Illinois, M. ,1. Dokhky (7C//. *SV«/r /fort. ^?oc. 
Tram., J0i7, i)p. /OJ-ifO*).— ►Studies by llio Illinois Exporimont Station iiixm 
the iwlleii of J. H. Hale peac'hos revealed a few normal i)ollen strains whit'li 
grew in a 20 per cent sugar solution. Admitting that this extremely small 
percentage of normal grains is inadequate for pollination, the author points 
out that pollen production in this variety is evidently a variable eharactor in 
view of the fact that other investigaloiN, notably Ceiinors (E. S. K., r>7, p. 71^7 ), 
have reported no normal pollen. 

Studies of the nature of the small, stunted peaches, “buttons,” oolhK'tod 00 
days after bloom showed embryos and endosperm tissue in some, with others 
devoid of all nuclei. In no case did the embryo roach a size that could be seen 
readily with the naked eye. The processes wli ch lead up to ‘‘button” forma- 
tion are deemed to be Intimately associated with fei'tilizalion and embryo 
development. 

Tests with twigs cut 76 days after bloom and placed in water in the labora- 
tory showed the small buttons to dry out first, then the larger ones, and finally 
tlie normal fruits, indicating that normal fruits do not r in comiK^t tion 
with the buttons and hence the inadvisability of going lo the expense of re- 
moving the buttons. 

Observations on the pollination of J. H. Hale peach trees adjacent to Elbertas 
and 50 rows away showed appi*oximately the same percentage set, .‘>2.4 and 113.1, 
respectively. Subsequent study of the anthers of the flowers of (he* same tr(*es 
showed them to be large, plump, and full of viable pollen. Tlu'se 1i-c<‘s evi- 
dently c?onstItuted a distinct strain, temporarily desigjiatod as Husky Hale. 
Extended observtitions showed widespread distribution of this ixu’fect flow(Ted 
tyi)e, especially in the younger poach orchards of the Slate. Whether this 
new type is a nursery mixture or a fertile sport of .1. H. Hale is an unsolvtHl 
question. 

Some studies on the hardiness of certain species of Vacciniuin, W. <4. 
Beiekley and A. C, HmoEErn (Plant Phymot, 3 (1928), K(k 3, pp. 303-308 ). — 
Checking field observations with laboratory dtdermhia lions it was found at the 
University of Minnesota that the three species of blueberry, V. canadenac, V. 
prnmplranicum, and V. corymhoHum. are relatively tender as ciunpared with 
many trees and shrubs. The killing point at the end of (hdohor for V. corym- 
hoaitm and T'. caHadcmsc was between — 1G° and -20" i\ (:>.2 and —‘1" E.). 
T. pennsyU'iinictim was somewhat more resistanl to cold, injury o(*(‘nrring at 
about —24.5“. Tlie authors believe that the hluoberi'y r(‘li(»s on snow pro- 
tection rather than on the actual resistance of the tisane to <'ol(l. Erom the 
viewpoint of this experiment none of the spe(*ies are cons d( red promising for 
breeding for increased resistance. 

Two ancient fallacies and their hearing on vlticultiiral practice, E. T. 
Bioletti (J/?c7t. mate Hort. *S'oc. Ann. lipi., J7 (7,927), pp. J 80-190, flytt. 3).— 
Two hypotheses, namely, that pruning invigorates the vine and that hud seh*c- 
tiou on the basis of crop records is a means of Increasing the i)rodiiclivi(y 
of a grape variety, are described as fallacious in the light of results of studit>s 
at the California Experiment Station (E. S. R., 55, p. 440). 

Olive culture in the Province of Seville, A. Fernandez Latorre (Cultlvo 
dtl Oltro en la Pravincia de Sevilla. Seville: yjamiela, X9^1, pp. A/-| 397, 
118). — general discussion upon culture, propagation, pruning, spraying, 
varieties, etc. 

Variations in the yields of cacao trees at Asuansi Experiment Station, 
G. G. AtjOHiNtECK, A. B. CULHAM, and J. Stjcei^e (OoU Voani Dept. Agr. Huh 13 
(1928), pp. 67-7S, pin. 2). — Re<*<»r{Is taken for 8 consecutive yc'ai-s on the yields 
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of individual Iroob in ii mcjio plantation at Asuansi, Gold Coast, showod cer- 
tain trees to bo distinctly superior in respect to continued bigh productivity, 
oven after due allowaiu'es were made for variability of tbe soil. The total 
yields showed a distinct tendency toward a cyclic production, 2 years high 
and 1 year low. 

Variations in the yields of cacao trees at Aburi bjxxicrlnieut Station, 
1914-loaO, (J. <;. AncjiiNLK(^K and G. II. Kady {OoUl Count Dept Agr. But 
iJ (W28), pp. 7^-77). — ^^\n analysis of 13 years’ records upon the yields of 
individual cacao trees comprising a plantation at Aburi, Gold Coast, showed 
distinct variability, further indicating the need of propagating from selected 
trees. 

A preliminary report on dioliogainy in the pecan, G. \V. Aduianoe (Amer, 
!:ioc. Hort *SV/. Proc,, 2Jf (/,0^7), pp, Po-P7 ) — Observations over a 3-year period 
on the flowers of seven pecan varieties showed a marked variation from year 
to year in tlu* order of ai)pearance of the male and female flowx'rs. In 1025 
four of seven varieties w<'re protogynous (female flowers first). In 1926 only 
one and in lt)27 only tw’o of the seven were prot(»gynous. Bolton was the only 
variety to remain constantly imdogynous, and Texas rrolifie, Sun Saba, and 
Rome w’oro conthuioiisly protandrous (male flowers first). Since the spring 
of 1925 w^as conspicuously warm, the author suggests that female flowers suffer 
greater retardati(ui from lack of heat than do the male flowers, but he believes 
that other factors probably bear upon (his phenomenon. 

The i>robloiii of species in the northern blue flags, Iris versicolor L, and 
Iris virginica L., M Andiusson ( [itu. Misnoun Bot, Card., Jo (J928), No. 3, 
pp. pfn. 11, fign, 21 ), — The common wild blue iris or flag of easteni 

:^or(h America was loiuul to ()c(*ur as two distinct species, I, versicolor and 
L virginica. Wide variation was observed within each species, \vith no tendency 
of speciw iiK'rgiug. Along the narrow zone wher(‘ the species meet some 
evidence was seen of hybridization. Artificial crossing shewed tbe tw(» species 
to be partially Interfortile as conipnn'd with ap])roximate full fertility between 
varieties within either species. In the species cross the resulting seed had 
low’ viability and tlu' seedlings disiflayed heterosis or hybrid vigor. 

Narcissus for garden and liome, II. M. Btekart {New derseg Giro, 
204 {^928), pp. Mh fign. <S). — gem*rnl (llscaisslon upon narcissus types and 
varieties, culture*, forcing, and iicsts and their control. 

The effect of aluininiini sulphate on rhododendrons and other acid-soil 
plants, F. V. (Iovillk hist. Ann. lipi. 1926, pp. J69-882, pis, 12 ). — ^A 

summary of tin* r(*sulls of Investigations upon the culture of various acidophi- 
louH plants (10. S. U., -IS, p. Kii)). 

Hock gardens, F. F. Ihx’KWwnn (New York: MmonUUtn Co., J928, pp. X+86, 
flgs. 20 ). — Useful Infornnition is pre'-onti'tl on construction, culture, plants, etc. 

The book of siirnbs, A. i\ llcnTES (New York: j-l. T. I)e La Marc Co., 1928, 
pp. YJJJ+271, pi. i, figs. idrT).— A practical dlscmsion upon the culture of oma- 
luental Hhriil)s, with hri(*f descrii^tious of most of the common species and 
varieties, aecompanic'd by notes on their si>ccial requirements in respect to 
soil, fertilizers, and pruning. 

FOEESTBY 

Report of the diro<*tor of forestry, 1926 — 7 , E. H. Finlayson kt al. 
(Canada Dept. TnL, J^pt Dir. Forc^trg, 1927, pp. 51, figs. 13 ). — This Is the 
adiuluistrative report for tlu* year ended March 31, 1927, and contains general 
references to various ivseardi activities. 
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Forestry iu Wisconsin: Official repoi*! of the Wisconsin Oonunerclal 
Forestry Ooiiferonce, 1028 {Milwaul'Ge: Win. Com. Forchiru Conf., M. L. 

worth, kicci/., pp. pU. 16, figs. /,).--a?liis is a report of the 

conference hold at Milwaukee in March, 1928. 

Silvicultural systems, R. S. Tkoup (Oxlord: CUtrendon Presn; New York: 
Oxfovil Vniv. Press, Amcr. Branch, 1928, pp. Xll+19i), pis. J/O, figs. 2}). — 
Various silvicultural systems, such as clear cuttiiia:, shelter wood, strip, coi>i)Icg, 
etc., arc carefully describcil, and the principles and methods employed in the 
utilizatitai of the systems are discussed with the aid of extensive illustrations. 

Measurement of physical factors in silviculture, U. A. PJ'LA.bson {PJcology, 
9 (1928), No. 4, pp. 404-411). — Investigations conducted in Arizona and New 
Mexico by the Southwototeru Forest Experiment Station indicated that the 
upp<'r altitudinal Ihnit of each species is determined by low temperature and 
the lower altitudinal limit by deficient moisture. Under the conditions of the 
experiment neither high temperature nor high moisture appeared to be direct 
limiting factors to any species. A table is presented showing the minimum 
temperature and moisture conditions under which various forest trees usually 
grow iu northern Arizona, and the application of the data to silvicultural 
practice with several of the species is discussed. The author points out the 
value of exact data in supplementing observational methods and ordinary judg- 
ment. The effects of heat and moisture are often confused, and abnormalities 
of growth usually attributed to deficient light may be due to deficient heat 
Suitable air temperatures decreased the need for direct insolation. 

Trends and silvicultural significance of upland forest saoccssions in 
southern New England, H. J. Lutz (Yale TJniv. School Forestry Bui. 22 (1928), 
pp. 68, pis. 19, figs. 5). — Studies of the upland forests o( southern Now England 
showed three distinct associations, the red cedar-gray birch association, tlie 
hardwired association, and the hemlock-hardwood association. The general 
characteri.stics, taxonomic filatures, distribution, and successioiial relations arc 
discussed for each of the associations. Anthropcic influences are considered, 
and illustrative examples of typical representatives of eacli asxsociation are 
given. The silvicultural significance of the upland forest associations is con- 
sidered and silvicultural iwlicy and practice discussed. 

The effect of spacing on the height growth of heoches [traus. titl(*l, H. 
SciiMiLD (Centhl. Gesam. Forstw., (1928), No. 9, pp, 260-28i). — A spacing 
experiment b<‘gun in 1894 with beech trees tliou 18 years of ago led to the 
following conclusions: Height and diameter growth were signiflcantly influenced 
by the spacing, with greater effect on diameter Hum on hoigJit; close spacing 
stimulated height growtli, while open planting had the opix>silo effect ; and all 
stem classes &h<»wed greater variability in diameter growth than in height. In 
summation the author points out that it is not favorable to the bot^h to allow 
abundant light in the early years with the idea tliat later growth will cau»s‘o 
self-piTining. The beech must grow iu clo&<^ stands from its early youth and 
may only be released for the puri>ose of making thicker growth after the 
desired height has been attained. 

Calcium, the key to forest productivity, G. S. Pebby (Jour. Forestry, 20 
(1928), No. 6, pp. 76*7-773), — ^Records taken on while pine, short leaf and pitch 
pines, Jersey scrub jfine, and black oak grown side by side upon irrigated and 
nonirxigated soil at the Mont Alto nursery, Pennsylvania, showed no signifi- 
cant differences in growth that c*ould be attributed to the water supply. The 
author suggests that the growth differences hitherto ascribed to water relations 
may in fact be due to variations in the calcium content of the soil. 
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Hastening the germination of southern i)ine seeds, L. V. Barton {Jour, 
Forestry, 26 (1928) ^ No, ff, pp, 77^-785, figs, 5 ). — Studies at the Boyce Thompson 
Institute, Yonkers, N. Y., with seeds of Finns echinafaj P, palustris, F, carihaca, 
and P. taeda showed that stratifleatlon for 1 or 2 months at 0, 5, 10, and 16° C. 
nr for 1, 2, 8, or 4 months at 0 or 6°, except for P. palnUris, hastens t;erminatlon 
and increases the seedling stand. Two months at 5° is bUgi;osled as a deshahle 
tretitment for all sp('cios except P. palufttris, for which 1 month at 5° or 3 or 2 
months at 0° is reconamended. 

Climatic strains of Douglas flr [trans. tltlel, E. MOnch {Ccnthl, Gesam. 
Forstw,, Si (1928), No, 0, pp, 25^260, fig, 2).— A further report (E. S. 11., 51, 
p. 648) upon cultural experiments in progress near Kaiserslautern, lihino 
I'alatinate, Germany, with Douglas fir trees raised from seed obtained from 
different locations in the United States, namely, the Pike, Sopris, San Isabel, 
l^ecos, Madison, Bitterroot, Lolo, Salmon, Colville, and Snoqualmie National 
Forests. 

The trees raised from seed ohtahied' from the Snoqualmie forest have malii- 
tJiined their supremacy in height growth throughout. The maximum heights 
of the several lots in 1D27 after 18 growing seasons wore, respectively, 4.G±0.13 
meters, 4.3±().16, 5.2±0.15, G.4±0,13, 4±0.22, 5.4±0.11, 4.9±0.21, *3.6±0.22, 3.8 J: 
0.13, and 10±0.26 meters. The Snoqualmie Douglas fir trees had thus made 
almost throe times the total growth of the slowest growimj^ lot. The results 
again emphasize the desirability of using seed from known sources. 

A key to the species of Eucalyptus grown lu California, E. Wai^tjusb 
(Oalif, Acad, Sd, Proo,, ser,, 11 (1928), No, S, pp, 07-87). — ^A simple key is 
offered as a means of aiding in the identification of the many California siwjcios. 

Tapping experiments [trans. 11 tie], W. Bally (ArcJi, Rabl)crcult, Nederland. 
Inddc, 12 (1928), No. Jj, pp. 268-301, figs. S; Eng. abs,, p. With results 

analyzed statistically by the Student method, no significant differences in yield 
\\ere found between alternate day and ahernale month tapping of trees tapped 
for the first time. Wlien the alternate month plan was changed to an alternate 
2 weeks plan these trees oulyi^ded the alternate day trees by api^roximately 
30 peir cent. No differences in hark consumption or disease relations wore noted. 
In a comparison of altcrnalo montli with daily tapping the alternate month 
trees increased more rajiidly lu yield. One mouth tapping followed by a rest 
IK'riod of 2 weeks resulted in from 25 to 30 per cent larger yields than thobo 
of alternate day tapping. No signifi(‘ant dlfferouces could bo found bolwecn tla^ 
yields of alternate day trws and those tapiK'd with a 20-dny re.^t period. 

Forest insurance and its application in Michigan, r. A. IIerbebt (Michi- 
gan Pta, ^pcc, Bui, 179 (1928), pp. 24) •-"Insurance is deemed a neci'ssary 
adjunct in the business of forestry just as it is in other commercial enterprises 
that require S('('urity. The ijrofits obtainable from growing forest trees, even 
with a deferrcHl yield tax, are not suifleient to count orl)alun<*e the risk that 
remains after jiroicctivo efforts have been increased to an economic maximum. 
Deferred taxation does not necessarily reduce the tax bill but reduces the 
holder's risk from fire and other imssiblc losses. Self insurance, ])ccaust‘ (tf 
the risk of large conflagrations, is considered out of reach of most timber land 
owners. Present forest insurance costs in the United Stales are beyond the 
reach of the majority of owners and are considered higher than necessary. 
Lower rates and greater demand for insurance will go hand in hand with better 
protection and higher stumpage values. Buroi)ean experiences are considered 
but are deemed to he more of an indicator than a guide to American forest 
Insurance pracileo. 
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Agricultiu*al plant diseases and their control, B. Hikhm (Die Krnnkhviteii 
<lcr Landivirtf^chaftL Kulturpflamen und Hire BeJcdmpfung. Berlin: PaulParey^ 

1927, 3, ed., rev., pp. VIJ 1+192, figs, 121),— A general account is followed by a 
more si,c‘ciallzed portion dealing in systematic form with plant injuries and 
agents, the latter including injurious animals. 

Bibliography of the literature of plant protection, 1026, H. Mobstatt 
{Biol, Beichsanst. Land u. Forstw, BerUn^Dahlem, BibViog. PfianzenHchutzUt,^ 
19 iG, pp. IT +231). — ^An introductory section is followed by three dealing with 
plant diseases and their causation, injured plants, and means of protection. 
See also iirevious notes (E. S. R., 54, p. 447 ; 56, p. 647). 

[Want disease inyestigations at the Illinois Station] {Illinois t^ta, Rpi, 

1928, pp. 69-73, 267-269, 27^-277, 299, SOO, fig, f).— These investiga- 

tions arc mostly in continuation of work previously reported upon (B. S. B., 
58, p. B37). 

[Oorn car rot invohtigat ions']. Investigations by B. Koehler, G. H. Dungan, 
and J. R. Holbert have again shown that careful selection of seed corn resulted 
in an appreciable reduction of the Fusarium type of ear rot, hut it was without 
appreciable effect in reducing i*ots caused by Diplodia, Gibberella, or Basis- 
porimn. Three 3 'ears’ results were reported on the effect of time of planting 
on the percentage of rotten and chaffy ears In yellow dent corn. Late plant- 
ings (May 31) were, in general, more severely attacked by Diplodia, Gibberella, 
and Fusarlum, and the proportion of chaffy ears was increased, possibly through 
a lack of maturity in the late planted corn. 

The same authors are reported to have found that seed treatment with ihe 
liroper fungicides can be recommended for the control of Diplodia, Gibberella, 
and Fusarium rots. The gains were slight where nearly disease-free seed was 
used, but with infected seed considerably greater yields were obttiined by treat- 
ment. The best results were secured with nitroi>henol-mercury and cresol- 
mercury dusts used at the rate of 2 oz. per bushel of seed corn. The treat- 
ments had little effect in reducing rots due to Cephalosporium or Basisporiiim 
(. 1 * on scutellum rots. Germiiiator tests were also found desirable in detonniu- 
ing tin* value of corn for seed pui*i)oses. 

[Fmif tree disease studies]. — ^H. W. Anderson is reported to have found that 
the regular removal of diseased bark is an effective luothod of reducing the 
number of infections by the apple ti^ee blister canker. 

Apple measles is said to be developing quite rapidly In the south-emitral part 
»f Illinois, serious losses being reported in some orchards. 

A severe epidemic of fire blight in the summer of 1927 is said lo have shown 
that statements regarding the resistance to fire blight of Pyms callaryana and 
P. ussuriensis wore misleading, although some seedlings of P. ussuriensts have 
shown great resistance. The pear variety Favorita, repoxted to be highly 
resistant, was found to be quite susceptible. Bxjperiments are said to have 
sllo^\Tl that careful cutting out of the blight cankers will control fire blight on 
Willow Twig apple trees. 

The control of brown rot of i)eaclies was found practicable by the application 
of dusts or sprays which contained sulfur, and very little difference was noted 
between commercial and homemade dusts or between very fine sulfur and 
coarser dusts. 

Laboratory experiments am being continued to find a substitute for sodium 
silicoflnorlde, which proved unsatisfactory for the control of peach bacterial 

frPOt. 
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A study of orchards after tlio floods of 3026-27 is said to have shown that 
collar rot is usually due to adverse coiiditioiis and not to some specaflc or«aii1sin. 

IBramblc fruit d incase control \. — Experiments by A. S. ('^olby ax*e said to have 
shown that crown gall of raspberries was not controlled by one of the organic 
mercury compounds tested. Lime sulfur was found more effective than Bor- 
deaux oil emulsion for the control of blackberry anthraciiose. Stickers iulck‘d 
to the fungicide proved unnecessary. 

[Disea w of ornamentals], — E. F. Woinard and S. W. Decker are reported to 
have found considerable differences in the susceptibility of varieties of peonies 
to diseases. Spraying with Bordeaux mixture after blooming reduced Clado- 
sijovium leaf spot of peonies. 

Treating the soil in a bed in the greeiihonso with a 1 to 320 dilution of 
iormaldehyde is said to have reduced the amount of aster wilt. Bordeaux 
mixture was without effect in reducing aster wilt or yellows in the garden. 

[Plant dis'easo investigations! (Kentucky Bta, Rpt. pt, 1, pp, JS-IS ). — 
Studies of tobacco virus diseases have been continued, and the relation between 
the diseases and chewing tobacco by men engaged in setting the plants in the 
field, and the presence <»f certain wei'ds in tobacco-growing I'oglons is a‘*,ain 
Indicated (E. S. U., 60, p. 54). 

In addition to the five common types of tobapeo mosaic oilier strains are 
enumerated, such as various forms of etching, vein banding, ring spot, and 
puff. The latter is consi<l(u*ed to be probably identical with cucumber mosah*. 
There is said to be a relationship botweou the abundance of solanaceous weeds 
and the occurrence of the various types of tobacco mosaic. Only true mov-ah* 
appeared to be carried by dry tobacco. 

Tests at the station are said to indicate that angular hnif spot of tobae('o 
may be seed borne* S<‘od sekvllon and the hot water treatment of the se(*d are 
Ruggesti'd as means for controlling this disease. Much of the spotting attribulod 
to Bacterium miynlaium is considered to be due to physiological causes, such 
as a lack of fertilizers, etc. 

A chlorosis of pin oaks due to lime causing a deficiency of iron in the i)lauis 
was controlled by spraying with a 1 per cent solution of iron sulfate. Sijra>iiig 
with manganous sulfate failed to bring about recovery, and neither iron sulfate^ 
nor mangaiums sulfate addtHl to soil affected chlorotic tre(N favorably. 

Red <*l<)ver l)ree<Ung oxiK»rlinents are said to have r{‘sulto(l in lU'W strains 
of self-fertile plants that are Immune to mildew. 

Diseases of cultivated an<l wild tisi^fiil plants hi the district of Samara 
in 1026 [trans. titlel, 1. V, (hnfAHOVsKiT (Oitiwakovsky) (Trudy Bamnrsk, 
BelHfc. Khoz, Insl, (Works l!^am<tra Agr Inst.), { (AW), pp. Bug. abs., 

pp, . — ^jMet(M)rological conditions as hidicatetl stimiilatwl the diweloj)- 

mont of fungi parasitic on or in cultivated plants, a numbtu* of winch are l!st(Hl. 
with attacking organisms, and with modes and d(*grees of attack. 

Biocluunistry of plant diseases. — IX, Pectlc enzymes, F. B. Davidson and 
J. .T. Wt)u.aman (BoI. Oaz., fi.i (19^7). No. h, pp. figs, j).— Prolopec- 

tinase (pectosinase) has been prepared from Rhisiopm tNtiei and BaclUus 
carotoronis. Pectase has lK‘t‘n prepared from clover leaf sap, corn pollen, and 
the mycelium of Belcfvthvla cincrea. P(‘ctliiase has bet‘u pi*<.>pnre<l from lh<‘ 
myeelia of R. tritid, S. einora, and Bofrytis cincrea, also from barUwi malt. 
Quantitative nu^thods for nu'asurlug the aclivltle.s of these enzyme, s have b<*en 
developed and the condilitms determined for their i>roduction and aelion, A 
careful search among many cultures of Hclcrotlula and relati^d forms fnllt‘d 
to^ disclost* protopectlnase activity in any of th(‘m. Tlio maoerntiou rate of 
several tissues was measured, Including that of largi* and small pi>tato tubers, 
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different regions of the tubers^ carrot, squash, sweet potato, pumpkin, turnip, 
and apple. Convincing evidence is said to have been obtained, and is oul- 
Ilned, in support of the view that there exists at least three distinct pectic 
enzymes, namely, pro topee tinase, pectase, and pectinase. Oxalates of sodium, 
potassium, and ammonium did not macerate tisses of lemon, potato, carrot, 
and apple within a wide range of H-ion concentration. 

The plant galls of central and northern Tlnrope, H. Ross and H. Hkuickk 
{Die Pfian^engallen {Gecidien) Mittel-und Nordeuropan. Jena: Gustav P'ischer, 
1027, 2, efL, rer, and enh, pp. VII+348, pis. 10, figs, 33).— This amended edition 
CE. »S. R., 26, p. 658) has been prepared in collaboration with Hedicke. Some 
gall-causing fungi are included. A list of plant genera arranged according to 
Engler is given. 


Anatomical and bacteriological studies on plant crown galls [trans. 
title], J. Magrou {Atm. Inst. Pasteur, 41 (1927), No. 7, pp. 735-Sdf, figs. 9 ). — 
Having noted frequently the formatio-n of supernumerary steles, both intrn- 
metluUary and intracortical, following inoculation with Bacterium tmnefaoiens 
in such plants as Heliantlius annuus. Solatium hjooitcnicum, Bioinus communis, 
and Pelargonium zonale, the author presents some details, with discussion, 
referring partly to the work of others named. 

Smoothness and ronghnesf and spontaneous agglutination of Bacterium 
citH, Bact. medieagjuis var. phaseolicola, Bact. phaseoli sojense, and 
Bact. tumefaciens, G. K. K. Link and K. L. Hull (Bot. Qaz., 83 (1027), No. 4, 
pp. 412-419, figs. S). — ^Tlie phenomenon of roughness and smoothness of colony 
form is reported for B. ottri, B. medteaginds phaseolioola, and B. tumefaciens. 
These organisms seem to be In a state of instability so far as roughness and 
smoothness are concerned, with B. tumefaciens apparently the least stable. In 
B. tutncfacietis roughness in colony form seems to be correlated directly with 
ready spontaneous agglutination in distilled water and in 0.85 per cent NaCl 
solution, whereas smoothness seems to be correlated directly with less ag- 
glutinability. Mixed cultures can be separated roughly by means of this 
differential agglutination. These phenomena of colony form and agglutination 
may ])e qualitative and quantitative or merely quantitative. 

Bordeaux mixture; Its adhesive power under Egyptian climatic condi- 
tions, R. R. Le G. WOBSLET (Egypt Min. Agr., Tech, and Sci. Sera. Bui 78 
(1928), pp. 5).— The series of experiments reported la said to have oatnbliahod 
the fact that the best proportions for a Bordeaux mixture that will adhere 
weU in EgjiJt are 1 : 0.5: 50 or 100, i, e., 1 part of copper aulfato to 0.5 part of 
lime to 50 or 100 parts of water. The mixture should be prepared at a 
temperature between 35 and 30® 0., but preferably at as near 20® as pt)sslble. 

Seed treatment for cereal smuts, I. L. CJonners (Ganada Dept. Agr. Clrc. 
r>6 (1927), pp. 4, figs. 2),— Losses running into millions of bushels of wheat* 
barley, and oats are caused every year in Cuntida by destruction and dockage 
due to smuts. The greater prevalence in oats and barJey is aHcrib(*d to the 
fact that these receive less treatment than does wheat. Treatments found 
quite effiHitive for use on seed grain include copi)er-carbouatc dust and 
formalin. Copper sulfate is not as good as copper-carbonate dust or forma I.u 
for wheat nor as good as formalin for the other grains. Methods, materials 
and appliances are indicated. 


Com stripe disease in Cuba not identical with sugar cane mosaic, 0 F 
Stahl (Trop. Plant Research Found. {Wash., D. (?.] Bui. 7 (1921), pp. J2, 
figs. 6).— A summary of what was known regarding the disease called corn 
mosa c up to the fall of 1924 states that a disease identical with sugar cune 
m<»saic, or very similar to that disease, had been reported from Hawaii, Guam. 
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the United StatcH, Porto Rico, and Trinidad. Since that time the aiithoi* hah 
studied the trouble, and as a result it is claimed that there is prevalent in 
Cuba a st'rious disease of corn which is distinct from the mosaic disease of 
bUgar cane, though previoUvSly usually considered to be the same disease. 
Details of the studies <ire briefly given, and the name corn stripe Is proposed 
as distinctive. Corn is severely injured by tills disease. The plants are 
chc<*ked as to growth and remain stunted, and they usually die if attacked 
while young. Corn stripe is transmitted by the corn leafhoiiper {Ptregrmus 
mafdiH) but not by the corn apbis (Aphis maid is). Though corn is suscepti- 
ble to sugar cane mosaic, it is inconspicuously affected by it. Sugar cane bas 
not thus far been successfully inoculated with corn stripe. 

The patliology of the cotton plant in Nigeria, G. H. Jonjcs (Empire Cotton 
Crowing Mev., 4 (W27), No. i, pp. 3G-7i5 ). — The two general objects of the 
present article are to report on progress and to clarify the situation as regards 
cotton diseases in Nigeria. The author attempts to link ui> observations 
made as far back as 1012, to iucM)ri)oi-ate the more recent work, and to iiitro- 
tluce some kind of order into the existing complexity by grouping diseases 
into classes according to relativ<'^ economic importance. 

Listed as of major importance are internal boll disease, baderial disease 
(Pseudomonas matvaccanwi) , and leaf curl (a virus); as of intermediate 
or of local importance are anthracnoso (Oollctotrichum gossgpil), leaf roll, 
Alternarla disease, and crinkle (physiological) ; and as of minor importance are 
areohite mildew (Ra malaria areola), daniping-olf (/SV7c/Y>//?oa halaiioola)^ rust 
(Kiichncola dcsmiuw, Uredo gossgpli), Oeraospora gassy pi I, and FumHum sp. 

Fungoid pests of cotton, T. Laycock and G. H. Jonks (M^esf African Agr, 
Conf., Ibadan, Nigeria, Proe,, 1 {ti)ll), pp, — In the first part of this ac- 

count fungi responsible for loss, dealt with somewhat in the order of their eco- 
nomic importance, include those causing internal boll rot (Nematospora gossgpii) , 
anthracnoso boll rot (Qlomcrollu gossypil), a Fusarium boll rot (Fusarium 
sp.), and the minor rots Dlplodia gossypina and Ocphalosporium sp. 

In the second part a r(?Hum<3 is given of the paper by Jones noted above. 

lleceni work on Ascocliyta pea blight in Wisconsin, M. B. Linkoku 
(Canning Trade, 49 (1920), No. II, pp. 14 , 1(1 ), — ^Tlio present account is said to 
be mainly a summary of a paper prepared by the author above Jiamed and 
R. Mpragu<». 

As(*o(*hyta blighi (leaf and pod spot) of pons is di'emed of comparatively 
moderate imjiortance in Wisconsin, though certain injurious effects arc here 
described. Reeent studies av(» said to have shown tliat not all of the so-t*alltHl 
Ascochyta injury Is caused by one fungus but that two or three may be in- 
volvtHl, an<l that tlu'se agents <lifl’er markedly as to the kind and severity of the 
effect on i)ea idanis. One of th<'se, the light si)ot fungus (A. pisi), is Siiid to 
cause leaf and pod spot but not foot rot. The stHiond, the dark siiot fungus 
{A1 ycosphitenUa plnodes) Is {lescribed as being a more serious parasite, damag- 
ing all parts of tb(‘ plant and having, apparently, caused the most serious 
outbreaks of Ascochyta blight reported. The third (foot rot) fungus, much 
like the second, soui<»times causes unimportant spotting of iioa leaves, stems, 
and pods, but is the most common cause of Ascochyta foot rot. Any of these 
may be carri(*<l on the s(hh 1. In tests, 54 of 94 samples of the 1023 Wisconsin- 
grown croi) carrh'd one or more of these Ascocliytaa. 

“ In these diseased samples an average of 8.4 per cent of the peas were 
diseased. . . . The exiKjrieuco of this year shows that diseased stHjd carrying 
any of these fungi may be idanted under some conditions without any important 
harm resulting, but the use of clean seed is to bo preferred when it is available 
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It seems as important to know whicli of the aifferent kinds of Ascochyta is on 
the seed as to know that the seed is diseased at all. . . . Ascochyta blight was 
somewhat more prevalent in Wisconsin in 1920 than in 1025, and more than that 
in 1024, but in 1926 it was an almost negligible factor among pea diseases in 
the State. For the present, at least, root rot, wilt, and bacterial blight are 
more important in Wisconsin.” 

Species of Ascochyta parasitic on the pea, M. B. Linford and R. Spr.vgtjk 
Pliytoimthologit, 17 (i0^7), yo, tf, pp. 381-397, plft. 2, figft. 2).— As a result of a 
siiidy of leaf and pod spots and foot rot <»f peas in Wisconsin, the authors 
r(lH>rt two species and a provisional form that are parasitic and cause diseases 
previously attributed to A. pfsL A preliminary account of certain phases of 
this investigation is noted above. 

Emended descriptions are given of A. />/«/, of the pycnidial stage of JApw- 
spItaercUa puiodcs, and of if. pinoden, microform. 

Diseases of potatoes [trans. title], K. N. fATSYNiNA {Trudy Opyin, Jaslcdov, 
Fchast. Zashch, Baat ot Vred* Moskov, ZcmcL Otd,, No, 1 (1027), pp. 
f39-lS7). — Inve.st'gations were carried on for several years to discover the 
potato varieties rc^i^lant to disease, to ascertain what cultural methods and 
other tillage field oiterations could influence the susceptibility of the potato to 
disease, and to find measures available for the control of idaiit diseases. The 
e 3 :i)eriments on disease resistance were conducted with the purpose of fiuding 
out the degree of susceptibility of the particular variety to disease during the 
vegetative period, the keeping qualities of the potatoes, and the causes of 
immunity of certain varieties against Phytophthora Infeatanit. 

Of more than 10 potato varieties investigated, not one was found to have ai»y 
absolute resistance against P, infeatans. Other diseases noted in this connec- 
tion were Altcrmiria solani, Hypochnus Holan! {Rhhootonla solani), and Ccrcoit- 
pora ooncors. The latter two diseases are less abundant on loam than on sandy 
s(»lls. P, Infcsiuna was more prevalent on sandy soils, as >va8 also potato scab. 
The time of application of barnyard manure had no effect on the development 
of the disease, but when the manure was added in the row an increase of 
infection was noted. An increase in scab was noted when the manure w^as 
applied in the fall previous to the planting season. Replacing barnj'urd manure 
with mineral fertilizers had no effect on the degree of infection by P. inf cat am 

No correlation was noted between tuber size and degree of infection. 

Experiments conducted >\uth Bordeaux mixture and limo-sulfur sprays 
showed that Bordeaux mixture is the more effective in controlling inlcatanfi. 
No advantage appeared from si)raying twice, the first time when the disease 
was note<l and the second time two weeks later. 

Tile removal of the tops before digging had no effect on tlie percentage of 
infection of the tubers in storage, 

A note on the prodnetion of premature s^irouting in the potato, and its 
application to tlio study of virus diseases, R. N. Salaman (Jour, Ayr, Hai. 
[Enyland], 17 {1917), No, Ji, pp, 524^39 ), — ^The author gives details of small- 
scale trials made during 1020-27, in the course of which an effective and very 
simple method was discovered wliich is said tt> give early sprouting and to 
iiUow of grafting and the production of positive results in regard to virus 
infections before the middle of Marcli. 

It is slated that while the chemical stimulants used (potassium thiocyanate 
with fuidium thiocyanate, and tliiourea) certalnU^ aid in the removal of the 
latent period of the i^otato tuber, the cutting of the tulier, especially by the 
extreme method of making cores, leads to a rapid and early foimiation of 
yt»ung and strong sprouts. Varieties react diffemilly toward the chemical 
btimuhmtfc! employ eil. The Uiiuiiren solution causers more sprouts to arise from 
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a pin£?le eye than (l<K»a thio(‘ynnate s<»liition or the absence of any special Iroat- 
nient. DilTerenl varieties, untreated, ha\e very dllTerent latent piTiods and 
sprout with varyiiu): dej^rf'es of speed. J^y means (»f sprout araftinp: durint* 
the winter months, positive results of virus disease infection may be attained 
early in March in a j);lassIiouse having an average temperature of IT* C. 
(61.8* F.) 

Transmission experiments with insects of virus diseases of the potato 
(Solanum tuherosum) [trims, title], I). L. Ei.ze {Meilcd, Landlouwhoofjesclh, 
^yagening€n, 31 {W21), No, 2, gp. 90, pis. 2, figs. 6*; JiJtig, ahs,, pp. 61-65).— Xn 
account is given, with a bil)liogi*apliy of 128 titles, of a study by the author 
on the part played by insects in the transmission of virus dieases of AS^ tuher- 
osum; on the biology of such insects, particularly the aphids; and, so far as 
possible, on the character or nature of the virus itself. 

Virus diseases supposedly spread only by one special insect, as here indicated, 
include sugar beet curly top, aster yellows, and sugar cane and maize mosaic 
and streak disease. Viruses spread by difCei*ent kinds of insects include 
spinach blight and possibly tobacco mosaic. A virus spread mechanically by 
various agencies is eueuml)er mosaic. Diseases not known to be transmitted 
by any particular insc'ct include little i)eiu*h, sandal spike, and Abutilon 
infectious chlorosis. 

The apparent re<inii*ement in many oases of high specialization as prerequisite 
to transmission is considered to Indicate that a virus is a living organism. 

Several apliids, but few other iiisects, have been proved to carry virus. 
Among the aphids, Myssus persioae is the most numerous in the Netherlands. 
A sfH.*ond, M. ps&iidosolani, is known only as regards the asexual forms, but 
it is thought to overwinter in oihui air in the Netherlands. I^ess numerous 
is MacroHfphfan solmifolii, the asexual forms of wliich are not known to 
exist in the Netherlands. Aphis ^hannii is thought to he identical witli 
A. ahbreviata. Of otlier Hcmlptera, the most numerous are the jasslds 
Euptergx auratus and Typhlocyba solaM {Chlorita flavescens or C. virUhila), 
and the plant bug Lygus prat crisis. Among the remaining iiiv^e^ds, only the 
potato flea beetle PsylUodes afflnfs is important. 

With some of these oxporlmeutation was carried out, and it was found that 
each insect was able to transmit one or more diseases, though aucuba mosaic 
was not transmitted. In tlie ease of aphids the developmental stasre has no 
decisive influence. ()th<*r insects were more difllcult to use suc<‘ess£uny as 
regards transmission. Leaf roll was the easiest disease to transmit. 

As regards the Mi)eclflc relation between insect and virus, an izK'Uhation period 
of from 24 to 48 hours apiwirs to exist between Myffxis persicae and leaf roll. 

Aphids which afler leaving the diseased potato planl had li\ed for 7 or tO 
days on an unsusceptible plant (spinach) and then on healthy plants caused 
Infection of the latter in two cases. Apparently, virus from the mother insects 
can not be transmitted to their offspring. The virus is not lost when the insect 
she<ls its skin. The virus was transmitted downward from infected potato 
tops, reaching the tubers in about 4 weeks. Apparently, insects which increase 
ill late summer are of less importance, if any, as regards infection. 

Bacterial pocket disease of the sugar beet, N. A. Bbown (Jour. Ag)\ 
Reseatch lU. S.J, 57 (1928), No. 5, pp. 155--168, pi. 1, figs. 4).— In 1911, in com 
nection with a wpoit on crown gall, Smith et al. described, under the name 
tuberculosis, a disease of sugar beets (F. S. R., 25, p. 24B). The author of 
the present paper states that the disease was not reported from 1912 until it 
appeared in 1923 on sugar beets at the Arlington Experiment Farm near 
Washington, D. 0. Following thin appetirance a detailed study was made of 
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the disease, ■which the author prefers to call bacterial pocket disease from the 
characteristic pocketlike cayities oecun-liig in the overgrowths. 

The organism is said to ho a wound parasite, which probably gels into the 
sugar beet through cultivation wounds or through breaks in the rootlets when 
the beets are thinned. The disease was found to occur in lields that were 
heavily manured or in those that had received large quantities of sodium or 
potassium nitrate. It is said to be produced by the organism Jiacteituni Mi- 
cola, which stimulates the tubercles to form on the beet, discolors tlii' gall 
tissues, and produces cavities which usually contain a viscid fluid. The disease 
was reproduced on sugar beets and garden beets by inoculation. 

An emended description of the organism is given. 

luvestigatious into diseases of cone, E. J. F. Wood (Queenftlnnd Bur. Sugar 
Edpt. Stas. Ann. JRpt., 27 (1926-27), pp. 27-3S). — The results of an inspection 
are outlined, largely In tabular form, for the various districts covered, with 
other information, and suggestions are given regarding the control of plant 
diseases, Including sugar cane mosaic, leaf stripe, leaf scald, gumming, red rot, 
top ror, spindle top, and minor diseases. 

Field control of sugar cane root disease conditions, J. A. Paeis (Trop. 
Plant Research Pound. iWash., D. C.] Buh 6 (1927), pp. 16, fig. i).— The clxief 
ptithologist indicates that the enviromental factors have proved to be by far 
the most important in the production of the root diseases in the oaiic^ flelds of 
Cuba, in that the plants are weakened by vailous unfavorable couditious and 
due to reduced vigor the fungi are able to attack the plants. Though on a first 
examination it appears that the trouble is due primarily to disease organisms, 
two years* experimentation with cane in pots and in fields has failed to show 
active primary parasitism by any of the fungi isolated in pure cultures from 
diseased cane or in case of chopped diseased roots spread over seed pieces of 
cane at planting time. Zonate foot rot, however, Is regarded as an exception 
to this, as it is found over extensive areas where the conditions are otherwise 
favorable to the growth of the cane. 

The net results of the experiments to date indicate that if this primary 
weakening of the plants by environmental causes could bo avoided, the associ- 
atod fungi could not cause the roots to rot. 

Considerations presented <le*il with the most Important phases of the primary 
weakening of the plants, which results in the failure of cane usually attributed 
to root disease. 


It is regarded as clear that the prevention of the primary weakening of the 
plants would avoid the Invasion of the secondary fungi. The logical procedure, 
therefore, for practical field control of these root disoasos is to eonctmtrate 
upon the possible preventive measures. This requires a c*ar(‘ful analysis of 
the situation in the field when the cane shows the symptoms of root disease, 
in order to determine the underlying causes of the trouble. The author 
attempts to point out what are considered to be the main contrlbulbig 
causes to the weakening of the cane and also such corrective measures as 
ex^rimonts have demonstrated to be practicable under field conditions, 

Sofi conditions dealt with include water-logging, lack of moisture, delet<Tlous 
l^bstances to the soil solution, lack of fertility, weeds and grasses, and other 
limitatit>ns to root growth and development. 

s^ptoms Of ring spot, a Tims disease of plants, S. A. 

S-3. ^ (^SSS), No. S, pp. 127-lsS, figs. 8S).- 
etvfm Uoation (B. S. R., 59, p. 860) a prdlinlnary account was 

given by Fromme et aL of an infectious disease of tobacco of a virus tyw* lu 
the present paper a further study Is reported on the occurrence and f^mirtoms 
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of tile diaeaffo on other hosts Ilian tobacco, and on the various spocU*s and 
varieties of Nicotiaiia. 

Inoculalion expCThuoiits of 72 fi^t'iu'ra of iilaiils showed that 38 of thf» ftC'nera, 
reprebontinji 17 families of plants, developed infection. The lirst symptoms 
are said to appear In about 3 days after inoculation, and infection becomes 
systemic about 30 days later. The s>inploms of the diseabo are restricted to 
the leaves of th(‘ majority of the plants, but they may also appt^ar on the 
stems and fruits of some liosts. 

Several species of Nicotiana, Broad Windsor bean, Bhickeye oowiioa, kidney 
bean, Lima bean, snapdragon, and Now Zealand spinach were killed outright 
as a result of ring-spot infection. Infection was found to occur naturally 
on sweet clover and on the commercial varieti(‘s of tobacco, and tobacco was 
&uceeasfully infected with virus from 21 different host plants. 

Brown-rot diseases of fruit trees in 1926, H. Wokmali> {Oanh Cliron,, 
d. scr., S'? iVo. 2/25, p. 232, Jlgn. 2). — ^Brown-rot diseases of fruit trees 

due to l^rlet'olinla cinerca and *Sf. fnictigena were unusually prevalent In 
England during 1920. Particulars are given. 

Crown gall of fruit trees and small fruits, O. II. BKRTcrrjSY {Canada Dept, 
Agr, Giro, dS (/Pi7), ;>p. 2, fig. /).— A brief aeeouiit is given regarding the 
nature, distribution, severity, import ancts symptoms, causation, and control 
of crown gall iJiactrrium tumcfacivnH). Avoidance of crown gall inf(H*r(*d 
or injured i)lants and of soil Infwted with crown gall ])aeteria is deemed 
imperative. 

Eoononiie signiiieanee of cacao pod diseases and factors dcteriniiihig 
their incidence and control, II. A. Dade {Gold Goanl Dept. Agr. Bvl, 0 (J.927), 
pp. 5.9, pin. 8 ). — Tile work hero <»iitliue<l is regarded as preliminary in an inves- 
tigation, the obj<H*t (.>£ this being the acquisition of detlnite information regard- 
ing the conditions obtaining In the native cultivation of cacao in the Gold Const. 
An analysis has been made of the factors dotorminlng the degree of disease 
incidence and the c*onditions both environmental and jm‘teorologh*al. The ect>- 
nomic praciieal)ility of modern uu^thods of arlifidal control of diseases has 
been invest ign ted. The results obtained suggest a wide field for future 
investigations. 

Among conditions detc'nulning tbe severity of infection in th(‘ case of black 
pod disease, atmospheric humidity appears to l>e the key factor. Other import- 
ant factors, some of th(*s(* more or less independ(Sit of a susluincsl high liumidity, 
are due to morphological chara<*t('rK of the host. In farms having well-l>alii!iced 
conditions <»f water relation pod injury due to inst'cts and other agents is not 
very imj)orlaiit as a faetor lu exUuidIng the <iisease. 'rids appears also to he 
tme of the accumulation of imsks. Diseased (‘Ushlons favor Incidence <»f 
black pod, and these also pr(»I>ably help largely to carry ov<n* the infection, 
Becluctioii of humidity favors <llseaKe control. It is thought that elimination 
of some of the moridiological factors favoring infection may bo jiossiblo. Ke- 
duelion of disease in<'idou<*i» to a negligible degrw may be practicable by the 
use of the moans indicated. 

Of parasitic futigi causing pod diseases only one {Pligtoplithora faderii is 
regarded as of considerable im]M)rtance, tbongh Coltatotricliuin sp. {(J. vradr 
loioJcH?) is more important than was fornuu’ly thought. Other fungi nro 
negligible as pathogtmos. 

Control of diseuHO i)y dusting is not at present practi<*al. 

J>iseiis(^ of cwoa and measiiw^s for their control, K. H. Btjntino (WeH 
Afriam Agr. Codf., Jhadmi, Proa., 1 (/.927), pp. This is a 

systemutic ac(H)unt, with dlseussion, of Gold tN)aflt cacat» disemses Indicated in 
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coimeclloii witU cau'-ul anoiits, nurt of control policies and moasures, includiut? 
legislation. 

Vegetable parasites ot the tea plant.— The blights, A. O. Tunstall (liKlian 
Tea Asftoc.j 8cL Dept. Quart. Jour., No. 3, pp. 7.J-S6*) In this, said to be 
the first of a scries of articles on tea plant diseases, the author deals without 
strictly scientific descriptions with Loratithiis sp., ferns, lichens and mosses, 
leaf and stem gray blight {Pestalos:sia thcac), leaf and green stem brown 
blight (Glomerella cingulata, Calletotrlchuni camelliac). and loaf rim blight 
(associated with Alternaria sp. and Cladosporiutn sp.). 

Morphology and taxonomy of the pecan-scab fungus, Oladosporium 
efifusum (Wint.) comb, nov., J, B. Demabee (Joidr. Agr. Research [17. 8.'], 37 
(1928), No. S, pp. 181-187, pi. 1, figs. 3).— -As a result oC his studies, the author 
claims that the pecan-scab fungus usually referred to as Fuslcladlum effusum, 
should be called C. effmiim. An emended description is given of the organism. 

A Pestalozzia disease of walnut trees [trails, title!, 1C. Uaumann (Mitt. 
8cl\icei«. Centralaust. li'orstl. Versiwlisic., 1/f (W27), No. 2, pp. 195-200, figs. 3 ). — 
The cause of this disease of walnut trees, oc<‘urring in Zurich, is considered lo 
be P. funerea, which is said to have been described by Doyer (B. S. li., r>7, 
p. 541). 

The European elm disease (Bartlett Research Lahs. Bui, t (1928), pp, 35, 
figs, 8), — ^This collection, containing what Is considered the more lnii>ortant 
available recent Information regarding the Euroi>ean elm disease, includes, 
besides an introduction by F. A. Bartlett, papers said to have been assembled 
under the direction of R. P. Marshall as contributed by difierent authors, some 
accounts regarding which have been noted. These papers comprise The Twig 
Wilt and the Vascular Disease of the Elm, by M. B. Schwarz, trans, by D, D. 
Kelsey (pp. 6-26) ; Elm Blight and Its Cause, Graph luni uhni Schwarz, by 
H. W. Wollenweber, trans. by L. D. Kelsey (pp. 20-31) (B. S. R., 50, p. 047) ; 
The Dutch Elm Disease, by M. Wilson (pp. 32, 33), noted l>elDw; and The 
Occurrence of the Dutch Elm Disease in England, by M, and M. J. F. Wilson 
(pp. 34, 35). 

The Dutch elm disease, M. Wit.son (Oanl. Chron., 3. ser., 8/ (1927), No. 
2095, pp. 133, IJi, fig. /). — ^Tbe appearance during recent years of a serious 
disease of elm in northwest Europe has led to tlie lssutuu*e of an order pro- 
hibiting the imp(U'tatlon of elms from continental Europe. This disease is 
Siiid to have been first observed at Tilburg in North Brabant, N(41ier lands, in 
September, 1010, and to have si)read persistently all over that country. It 
was recorded as general In Belgium in 1921, and in the same year in France, 
north of the Seine. In 1024, it was found in Germany (Rhiuelaiul, Westphalia, 
Bremen, Nuremberg, Potsdam, and Bonn), and at Aix-la-Chapellc in 1926 
In 1926, elms showing the same symi>toms were observed in Oslo and in locali- 
ties of eastern Norway. 

The Injury done in the Netherlands is discussed. In the nursery, trees aged 
four years and over are attaekeil. Almost all species of Ulmus are thought 
to be susceptible. The disease has been found on IT. euiupestHs lalifolfa, T7. 
campesirU mherosa, U. monumental fs, V. hollanmca, TJ. nitens rupelll, TL 
americana, and U, montana, though U. regeta is said not to be attacked in the 
Netlierlands. 

The causal agent has not been determined. Qraphlum uhni has boon obtained 
from diseased branches along with other organisms, but infection experiments 
have thus far given negative results. 

A wilt disease of the carnation, W. Corbett (Qard. Chron,, 3, ser., 81 
(1927), No, 2096, p, 150). — In 1920 young carnation plants re(»elve<l at the 
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Chesliunt lleisearch Slutiou wore aUackod by a tlisoabo i’or ^\llicll u<> record 
of previous occiirrouco could be loimd. This disease is described. Of two 
fiiugi isolated from browned basal areas, one was proved to be imlliogonic and 
was always siiecessOilIy inoculated into the stems of healthy carnation plants 
and reisolatcd. The funaiis, supposedly an Alternaria, has not yet been fully 
identilied. In exix'riments, the optimum temperature ai)pears to lie between 73 
and 77® F., tboiigU the fungus grows well at G8®. 

Exj>ei*iiiieiits on the control of a narcissus root-rot, 11. H. WbDOWORTn 
(Misftisfiipin l^ta. Virc, 70 pp. flox. 2). — Exi)erimeiits for the control 

of narcissus root rot caus(Ml hy a Fusarium are said to ha\o showji tliat the 
disease may he ('arried on the bulbs. Thorough disinCoctioii of the bulbs by 
a G-liour treatment with solutions of cliloroidionol mercury or a 1-1,000 solu- 
tion of corrosive subllmale for 1 hour i)roved effective lii controlliiig the diseas(‘. 

Some observations on violet root rot, A. C. Tunstall (Indian Tea Awe., 
Dept, (Jiiait. Jour,, /(Ul, No. 2, pp. 60-71). — Violet root rot due to 
tiphaeroatilhe repaid is described as weakening and llnally killing lea bushes. 
The fungus is discussetl as attacking the roots of tea plants and of many 
jungle trees, with a summary of advisable preventive measures. 

Defoliation of the Dougins Hr, IM. WinsoN (Ourd, Chron., 3. nor,, 81 (1027), 
No, 2106, pp. 3JJ, 33 f ). — ^Douglas fir, formerly remarkably free from leaf diseases 
ill BiiglamI, lias receiilly been at(H(*ked by lihahdoHinc pnvudot,stipac, introduced 
from North America. The history of this disease is outlined, with an account 
of its effects on Douglas fir. 

Mildew iu cast Java [traus. tille], <1. A. Ui'.ydon (Aich. Rubbervuit, Neder- 
land, Indio, 11 (1027), No. 10, pp, li{/H. Jf; Dng. ahn., pp. ^61-Ji6i), — 

liesults as presented of tiie 1927 inquiry regarding Ilevea mildew eonfiiiu a 
heavy increaw^ of the trouble during r<H'enl years. The disease now occurs lu 
almost all parts of cast Java, affecting severely 48 per cent of the rubl)er 
estates and lowering aiipreciahly the* rnhb(*r yield. Mildew is considerably 
worse on low-lying than on high-lyhig estates and more severe on the southoru 
than on the eastern slopes of the hills. 

ECONOimC ZOOLOGY— ENTOMOLO&Y 

Measures of insect cold hardiness, N. JM. PA^^B (Ihol, JSuL Mar, Biol. Lab., 
Woodn Uolr, 32 (1027), jSo. 6, pp. )k0 ^.17, fipH, 7). — The author linds that cold 
har<lin<*«s to the inl(»iihlty factor of low (omiKjrature can be measured by mois- 
ture content, iinder(*ooling ixiiiit, and blood conductivity. Up to the time when 
a given insect can survlvi' frecKing, undercooling is a reliable measure of ci>ld 
Jiardiiiess. Deyond iMJint wlasi an insect can survive freezing, undercooling 
measures but a iiart of the total <*old resistance of a given insect. Conductivity 
measurements are found proiiortional to cold hardiness throughout the whole 
year, lu some inset'ts there is insufficient free body fluid in winter oh which 
to determine blood conductivity. For each species there is a different set of 
physical constants whicli mcasui’e the cold hardiness of that species. 

Is the insect JiK^tamorpUosis influenced by thyroid feeding? S. KopeO 
(Biol. Bui. Mur. Biol. Lab,, ^Yoo<lM Hole, 50 (1026), No. Jf, pp. 330-35Jf). — The 
author found that the administration of thyroid to gipsy moth caterpillars did 
not causo any distinct changes in the duration of the larval or of the pupal 
l>eriod. The only effect was a distinct diminution of the weight of the clurysaUdSu 
A bibliography of 2\) titles is included. 

Observations on the causes of night activity iu some insects, H. Nbchsxjss 
(Chinese Jour. Physiol, 1 (1927), No. 2, pp. 143-156).— In the Investigations 
conducted with the cockchafer Melolonfha vulgaris, the cockroaches Pcriplan^ia 
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anwricam tiucl P. oriaitaUa, and the mosquito Anopheles waeulipcnnls, it was 
found thar neither full sunliahl nor lii^ht of different wave leimtlis exert any 
direct inllnence on tlicir activity. Neither sunlisiht nor arc light produces in 
air any gas which exerts a deiu’essina: influence on J/. rulf/aris and P. oifcnfaUs, 
and nitrous oxide has no elft'ct. The only factor which has any apDreeiable 
influence on the activity of all three iiibccls is the air humidit.v (as inllueiKS'd ))y 
temperature) and its effect on the rate of water loss by llu‘ insoctsi. The hiding 
of insects during daytime is thus attributed to the necessity of seeking refugo 
from the excessive evaporating power (low humidity and high temporature) 
of day air, and their activity at night to the reveiNal of the air conditions, the 
night air being cooler and more humid. 

Studies on toxicity of sodium lluosilicatc, S. Marcovitcii (Jow\ Pharmacol, 
and Bxpt. Ther., 3^ (1028), Ao. .?, pp. J')U-18Q, fig. Z). — Tlie author finds in work 
at the Tt'unessce Experiment Station that for insects and lo\vor organisms 
tsiicli as worms and in*o(ozOti {■<Hliiun fliioMilicab' is more toxic than sodium 
arsenite, while to man and llif^ higher animals the arsenicals ari' at least t) 
time.-> more toxic than sodium fluo41icalo and JIO limes more toxic than sodium 
fluoride. 

Eutoiuological report, E. li. Speyir {hlvpi. and Pcscarch 8ta., Oheshunt, 
Herts, Ann. Rpl., 13 (1927), pp. Accounts are here given of red spider 

inves ligations (pp. 6(b-75), including experiments on commercial nurseries by 
O. Orchard (pp. (52-G8) and on fumigation l>y W. IX. Road (pp. (50 -TH) ; a 
white fly parasite, Encarsla formosa Gahau (pp. 75-77) ; the chrysanthemum 
gall midge (pp. 77, 78) ; pests of young cucumber plants (pp. 78, 70) ; the vine 
torCrix, Tortrix podaua Scop. (pp. 79, 80) ; and the gri'cnliouse leaflioppov, 
Erytlironcura parmila, B<»h. (p. 80). 

The blood feeding habits of Anopheles psciidopuiictipennis in northern 
Argentina, N. 0. Davis and R. C. Shannon (Amer. Jour. Trap. Med., 8 (1928), 
Ko. 3, pp. — ^The examination of ingested blood by the procii)ltlii reac- 

tion has shown that A. pbciKlopunctipcnnis cai)tured iu the houses of two 
localities in the Pj'ovince of Tucumrm, Argentina, had fnl on vju’Ious hosts iu 
the following proportions : Man 50 per cent, dog 21.8, horse 8.0, slieep or goat 
0.2, cow 5.5, chicken 3.2, hog 2,5, and cat 1.8 per cent. Man and dog beiug 
essentially hom-e-dwollors at iiiglil, the results demonstrate a very high domes- 
ti<*ily for tlie insect. 

Breeding places of Anopheles pseudo pnnctipeiui is in the Province of 
Tucuinan duidiig the dry season ttrans. title 1, K. G. ►Shannon and N. G. 
Da\us (J?cr. 7nsf. Bad. [Argnifmu], h (1927), M). 7, pp. 6*6*J-f>78, Ih/s. 3; Pr., 
Eng., Ger. aha., pp. 677, 078 ). — It has been found that J. pscudapuneiip( nnis, 
the principal carrier of malaria in Argentina, bi-ceds continuously throughout 
the year, maintaining itself during the unfavorahlo dry and winlt'r season by 
continuous breeding in the gorges and ravines, where the inomilain streams 
and springs furnish a sufiBclent supply of fresh water. 

The relation of certain nlgae to breeding places of iu(»sq til toes in 
Queensland, R. Hamltn-Habms (BuL Ent. Research, JH (1928), No. //, pp, 
377-385). —Observations and experiments over a period of 18 mouths are said 
to have confirmed the findings of previous authors that Characoae do not in 
themselves possess larvicidal properties. “ That food is the main dotermlning 
factor in the choice of preferential breeding places seems to be boiiie out by 
at^ual results obtaliie<l, and when such are Jiot available mosipiltoes wdll resort 
to breeding places of compulsbm, such places being usually observed to be 
entirely or partly devoid of food supplies. It is suggested that the salts of 
alumina and iron in the ferrous state tend to destroy food organisms, and 
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that wh(*re these conditions exist, the water is not seleeletl preferentially. 
The presence of algae leads to the appearance of Anoplwlcs annuli pcs. That 
Gladophora Iwlsatica inhibits larval growth seems to bo experimentally estab- 
lished. Bacterial scums arc mainly due to Biacil1H8^^ snl) fills and have a 
tendency to produce a sliglit alkalinity/* 

An cvperiniental study on twenty-four species of Japaiieso mosquitoes 
rcgardiiijj; their suitability as intermediate hosts for Filarla baucrofti 
Cobbold, fl. Yamadv {Toljjo Imp, Uviio., Oort. Inst. Infect. Diseases iilci, Rpis., 
d pp, 559-02^, pis. 3). — Seven of the 24 species studied have been ascer- 

tained to be suitable for the development of Eilariu, each of which is frequently 
found in human habitations. 

The blood-su clang ncmatocerous l)ii>tera: Ghironomidae, Ceratopo- 
goniuae, J. J. KTi<TirFEi{ (Faunc dc France. Vol. If, Diptcres {NOnatocIrcs 
Viqueurs): Chirononiidac (Uratopoponinac. Paris: Fed. Franc. Boo. Hci. NaL, 
Olf. Cent, dc Faunlstiquc, 1925^ pp, [dj-f MP, fips. 83). — A synopsis of this group 
of biood-siudviiig Diptera, with a bibliography of four pages. 

Observations on the thermal death points of the blow-lly at difl'i'rent 
relative humidities, M. V. F. Bka'ctib (Bui, Fnt. ltcscan% IS (1928), No. 4, 
pp. 391-493, figs. 2 ). — ^The author has found the thermal death point of the 
blowfly to b(‘ d('flnitely influenced by humidity, saturated and dry air having 
the effect of lowering tlie thermal death point. Relative humidities from (30 to 
80 per (‘ent were' juore favorable, while relative humidity of 70 per cent actually 
was found to Ik* an optimum iKdnI. From the weighings made it was concluded 
that death in saturated uir was due to the inability of flies to regulate their 
heat by evaporation. 

Notes on the process of digestion in tsetse-flies, H, M, O. Lesteb and 
L. Llo\d (Bui. Fni. Research, 19 (1928), No. t, pp. 39-60, fips. id).-^''his sub- 
jecl is presented tinder llie headings of inlroduction, anatomy of the alimentary 
tract, method of feeding, enzymes influencing the coagulation of blood, and 
functions of the organs of alimentation and excretion. 

Observations uitoii Xiixophaga diatraeac Townsend, a tachinid parasite 
of Diatraeu saccharalis Fabr. in Porto Uico, 31. K. Box (Bui. Ent. Research, 
19 (1928), No. 1, pp. 1-6, fi(f. 1 ). — ^This Is an account of the bionomics, natural 
onomii'S, economic import an(*e, and introduction into other countries of a 
tachinid parasitt* of the suaar cane boivr. It is an important enemy of the pest 
in I'orto Uico, whore it was under the author’s observation from February, 
3J)2fi, until early in 1J)27, 

The I)eetl<»s of tiie genus l*hyI1opliaga inhabiting Houtii Carolina, P. 
LroiivinnL (.4aw. Ent. Hoc. Amcr., 21 (1928), No. 1, pp. 41-91, figs. ,%*).— ThU*ty- 
one sp(‘cii‘s of May beidh's rc'cognized as occurring in Soutli Oarollna are here 
descrlbiKl, two of which are new to science. 

The May beetle; Ktu<lies of its biology and occurrence in south central 
Kurope rtrims. title |, F. Zwkioelt (Monog. Angew. Ent. No. 9 (1928), pp. 
XHA‘4^3, pis. 12, figs- 1; l9 Hon. Appl Ent., 16 (1928), Her. A, No. 5, 
p. 233). — ''riiis is a report of studies of the cockchaf(*r, Mclolontha melolontha 
and M. hippocastani, extending over a ijoriod of 15 years and presented in con- 
nection with an 8-page list of referents to the literature. The special part 
(pp. 3-340) deals particularly with records of the occurrence of the pest and 
factors Influencing the same, and the general part (pp. 350-445) with its eco- 
nomic iiniK>rtan(*e, biology, natural enemies,, and control. 

Aphids attcud<*d by ants in Pennsylvania, T. L. Guyton (Penn. Acad. Bci. 
Proc., 1 (J92i-1926), pp, 102-104). — A list is given of upliids attended by ants 
in Pennsylvania, foIlowiKi by a list of the ants attending aphids in the State. 

2(3352-20- 1 
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The biology ot Tapiuoma sessile Say, an important house-infesting ant, 
M It. Smitii (J-hh. Ent. jS'oe. 21 ( 1028 ), Ko , 3, pp. 807 - 320 , figs. If ), — 

This is an account of a native North American ant which is of considerable 
economic importance as a house xK‘st not only in Urbana, 111., but in localities 
ill California, Nevada, District of Columbia, Maryland, Tennessee, and Missis- 
sippi. The natural food of the ants is honeydow, suiiplcmontcd by the flesJi of 
organisms. In houses they feed on fruits, vegetables, moats, and sweets, but 
seem to show a preterence for sweet‘^. A list is given of species of plant lice, 
scale insects, mealybugs, tree hopper, etc., which this ant is knowm to alteiid. 

The green treo-anls of tropical Australia, F. P. Dodd {Victorian Nat,, ^3 
No. 3, pp. pi /).— An accoiinl of the habits of the iiale-greeu 

arboreal ant of tropical Queensland and northern Australia, Oevophglla vires- 
cens, 

Dysdcrcus sidue Montr. in Queensland, K. liAHiAUD and M. (}. Kvans {fiul, 
Ent, Research, IS {10 iS), No. i, />/>. i03-^32, pis. 3, figs, 7).— An necoimt <if the 
life history of and control measures for this serious iH.‘si of cotton in Queens- 
land. 

Insect xirediction hazurda with particular reference to the lcal'-liopi>or, 
Einpoa poniaria McA., J. R. Steak {Penn. Acad, 8ci, Proc., 2 {1027-102S), 
pp. 34-38). — The author ptdnts out that there arc four factors to be considered 
in au insect iirediction: (1) The number of insects or insect stages present at 
the time of the prediction; (2) the reiiroductive capacity of the insect, includ- 
ing the number of generations in a season and the number of individuals per 
generation; (8) the weather, pariicularly 'temiicrature and rainfall; and (4) 
natural enemies. 

His study of £. poniaria has led to the concludou that the possibility of 
injury by this leafhopper can be quite accurately determined. 

Notes on the injury to xdaut cells by chinch bug feeding, U. II. Painteb 
(Ann. Ent. tSoc. Anicr., 21 {1028), No, 3, pp. 232-24^, ggs. 6*). — ^^riils is a contri- 
bution from the Kansas Exiierimenl Station, which reports having obtained evi- 
dence that the dissolving action xirobably of the salivary fluid plays an lmi>or- 
tant iKirt in enabling the chinch bug to pum'ture the i)hint cells. 

Some life habits of Ai)his riihipliila Patch, F. F. Smith {Penn. Acad, Hci. 
Proc.. 1 {192jrP336), pp. S3, Sj). — ^*Vu account of obs(‘rva1 ions on the lif<» history 
and haldts of this aphid, the shining black eggs of which are laid on raspberry 
canes in the axils of the buds, in crevices of the bark, or in anthracnose sori. 
The young njmphs craul to tJie buds and work their way down among the 
leaves. Their young settle d</wn near the stem luothcu’s. A few wiiig<»d indi- 
viduals ai>poars in the second generation, more in the third, and a large number 
in the fourth. 

The actMties of certain predators, as Hippodamia convergens and the two- 
Hiwtted h\dy beetle, and a small hymenopterous parasite, Aphidlus si),, geu- 
orally reduce the apterous individuals in the colonies so greatly that but few 
are present at the time of dlsi)ersal. 

Coccidae of Formosa, U. Taicahashi (Philippine Jour. tilcL, 30 (1028), No. i$, 
pp- 321-34il, pi i).— The author records 50 species and 2 varieties of the noii- 
diaspine Coccidae as occurring in Taiwan (Formosa), of which 5 species and 
1 variety are described as new to science. The genus Mizococcus is erected. 

The application of sodium fluosilicatc by airplane in an attempt to 
control the sugar-cane moth borer, T. E. Hoixoway, W. E. Hai-ey, and ,1. W. 
Ingkam (U, Dept. Agr. Olro. 43 {1028), pp. 8). — This is a rei>ort upon the 
airplane dusting in 1927 of 6,000 acres of sugar cane extending along a stretch 
of some 200 mEes from above New Hoads to Lockport and thence to Lafayette, 
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La. The cane was dualetl three tiinoH at monthly Intervals bei»iiniinf? Au^^usl 
1, about 16 lbs. of sodium tiuosilicale dust being us(‘d per acre at each apidica- 
lion. Two brands of dust w('re used, one beinj* “ the most promisiu!^ American 
kind and the other a highly rocoimuonded imported brand.” 

The effect of the dust was delormined by carefully cutting open sugar cane 
stalks and counting the dead and living borers. Examinations wore made in 
the period extending from the fourth to the fifteenth day after dusting. More 
than two-thirds of the dead larvae were found in Uie interval from the fifth 
to the eighth day, inclusive. In all, 7,382 stalks were examined, and 7,574 borers 
were found in all the laiwal stages and in the pupal stage. The results of the 
examinations are reported in detail in tabular form. An apparent death rate 
for all stages of 28.2 per cent of borers was observed, mostly among small ones. 
Tliis was partly offset by the natural mortality of 8.0 per cent. The mortality 
in the small larvae outside the stalk was Cl per cent, of which 35,6 was due 
to the insecticide. 

Thirteen experiments conducted at various places failed to indicate control, 
this being accounted for by the low porcontage of kill and the high rate of 
reproduction of the moth borer. The apidication of the sodium fiuosilicate 
was followed in some <*ases by burning and rcsullod in estimalos of loss of from 
1 to 2.5 tons per acre. The cost of the materials and the application by airi»lane 
was about $7.80 per acre. 

Codling moth control {Kcntuelcy HI a, Upt. 1927, pt. 1, p, 30), — ^The increase 
in the damage caused by the codling moth during the past several years despite 
careful si)raying led to a series of tests at Henderson. Arsenate of lend gave 
satisfactory control (1) when at least 3 lbs. were used per 100 gal. of spray (5 
lbs. gave only slightly better control) ; (2) when the applit'ation was practically 
doubled in gallons per trt*e, that is, 8 to 10 gal. instead of 4 to 6 gal, per tree, 
as commonly applied ; (3) when the spray began with the calyx application and 
extended to July 20 (omission of the last spray increased the injury, and omis- 
sion of the <*alyx application gave very poor control) ; and (4) when the 
a^eneral sanitary measures were carefully carried out as a suiiplemont to 
spraying. 

The use of summer oils provwl unsatisfa(*tory holh fi'om tli(‘ sinndpoint of 
worm <*ontrol and their effect on the finish of the fruit. Tlie addition of caleimn 
caseinate as a sticker showed n<» beneficial n‘sulis. Sprays api>HiHl at more 
frtMiuent Intervals than <*omnionly recommemU'd diti not give material advantage 
in worm control. 

Host selection in Pyrausta nubilalis Hiibn., W. It, Thompson and H, L. 
pAiiKKR (JiuL Mni. 1H (1923), No. Jj, pp, 3,19-30’ }) .-—This is a report of 

exi>erimeuts conducted at IlyDres, Erance, in the summer of 1927 on the host 
selection of the European corn borer. The results of two experiments 
summarissed as follows : 

“Of the <‘gg masses deposited by the moths of P. uuhilalis from Artemisia, 
38.8 per cent wore deposited upon this host plant and 01.2 iK*r cent elsewhere, 
while of the egg masses deposit(‘d by the P. nuWullH females from maize,, 
69.6 per cent were deposit wl uixm maize and 30.4 ixjr cent elsewhere. The 
females from Artemisia deposited 58.4 per etnl of their egg mtisses upon maize 
during the whole period <»f the experiment, but only 46.3 per cent on this 
plant during the i)eriod when maize and Art(^misia were kept at the same 
height. Thus, in spite of the long association with this plant, which may 
indeed be tlie original host of the species, the P, nuhilalls from Artemisia 
exhibited no striking preference for this food plant, but deposited the majority 
of their eggs <>n maize, exhibiting only a slight and hardly significant preference 
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for Artemisia even when conditions in the experiment were distinctly favorable 
to this host. 

“ The two cxijeriments taken together indicate clearly that of the two plants 
employed maize is the favored host of both the Artemisia and maize strains 
of P. yiuWaUsr 

The systematic study on the Formosan Pyralidae, J. Siiibuya {Jour, 
Fac\atv Ayr., Hohlaiao Imp. Uwir., 29 {mS), No. h VP- ^00, pin. ,9).— Four 
hundred and forty-two forms of Formosan Pyralidae are recognized. 

The types of Hymenoptera in the Academy of NaturtU Sciences of 
Philadelphia other than those of Ezra T. Oresson, E. T. Cbfsson (Mem. 
Amer. Ent. jSfoc., No. 3 (1928). pp. 90).— The type species of Hymenoptera here 
listed are arranged alphabetically, by families. This is followed by a list of 
the type species arranged by descrlbers, 29 in number. 

The natural grouping of the Bremidae (Bomhidac) , with special refer- 
ence to biological characters, O. E. Platu (Biol. Bui Mar. Biol. Lai., Woo(U 
Mole, 52 (1921), No. 5. pp. S94-410, figs, d).— The author finds that biological 
characters are of considerable Importance in determining the relationships be- 
tween the various species of bumblebees, while structural characters frequently 
make it possible to draw inferences as to the habits of these insects. The North 
American Marsipoea, at least Bremua americanorum and B. fcrvldua, feed only 
their worker brood through pockets, while those larvae wliich are destiutnl to 
become queens and males are fed by regurgitation. The use of the terms 
" pollen primers,” “ carder bees,” and “ long-faced bumblebees ” is iinpracllcable 
in any comprehensive classification of the Bremidae. Von Butiel-Reepen’s (ex- 
planation of the pollen-priming habit of bumblebees is not substantiated by the 
biology of some of the North American species. 

Controlled mating in honeybees, L. R. Watson (Quart. Rev. Biol, 3 (t928), 
No. 3 pp. 377-390, figs, d).— This further account of the author’s work (E. S. R., 
68, p. 166) is presented in connection with a list of 99 references to the litera- 
ture. 

A revision of the Indo-Australian species of the genus Ax>autcles (Ilym. 
BraconOf I, D. S. Wilkinson (Bui Ent. Research, 19 (19i8), No. 1, 
pp. 19-105, figs. 2). — ^Thirty-eight species of parasites of this genus are recog- 
nized, of which 16 and 1 variety are described as new. 

Natural enemies of Slrev cyancus Fabr. iu England and their life 
histoiy, R. N. Chbystal and J. G. Myebs (Bui Ent. Research, W (UhlH), No. 1, 
pp. 07-17, pi 1).— This Is an account of Rhy^sa persuasorla L. ami Jbalia 
Icitcospoides Hochenw., both parasitic on the wood wasp 8. cyaneus in England. 
The life cycle of B. persttasoria is passed in one year, while that of /. Icucos^ 
poides requires at least two years. 

A method for the rearing of egg parasites of the sugar-cane moth- 
borers, L. D. Oleabe (Bui Ent. Rcheareli, 19 (1928), No. 1, pp, S1-S8. pis. 2, 
figs. 3),— The author describes a method and apparatus that he has devised for 
the rearing of the egg parasites (Triehogramma minutmn Riley and Pro- 
phwmrus alecto Cwfd.) of the sugar cane moth borers (Diatraea spp.) iu 
Brlti^ Guiana. 

The introduction of bracouid parasites of Diatraea saccharalis Fabr. 
into certain of the West Indian islands, H. B. Box (Bui Ent. Research. 18 
(1928), No. 4i PP- $65-370, pi. 1, figs. 2 ). — This is an account of work conducted 
by the author while in Porto Rico, 

On three braconid parasites of the gelechiid moth, Plotycdra erebodoxa 
Meyr*, D. S. Wixkinson (Bui. Ent. Research, 18 (1928), No. i, pp, 391---395. 
figs. 2).— Three braconid parasites of the gelechiid moth in Uganda are here 
described, of whi<^ two ore new to science. 
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Control of destructive mite aim of new test {Illinois Sla. Rpt, 1928^ 
p. 300 ). — control work with the cyclamen mite, which annually ruins thou- 
tands of dollars’ worth of plants gi'own under glass in Illinois, including snap- 
dragons, chrysanthemums, fuchsias, geraniums, and begonias, seventeen dif- 
ferent treatments were experimented with by F. F. Weinard, A. B. Miller, 
and 0. 0. Compton. The five materials found to give the best results included 
Volck and two other white oil emulsions, sulfur-napthalene dust, and pure 
napthalene, applied at intervals of 10 to 14 days except during July, August, and 
(Mrly September, when spraying at intervals of 3 weeks will be suflacient. 

ANIMAI PRODUCTION 

Commercial feeds and their use in Kentucky in 1927, J. D. Turner, 
n. D. Spears, W. G. Terrell, and L. V. Amburgey {KentuoTcy Sta, Bui. 284 
{1028), pp. 48-109, liys. 4 )- — ^A summary of the official analyses of feeding stuffs 
for 1927, giving the manufacturer’s name, kind of feed, and number of samples 
equal to or below their guaranty (E. S. R., 57, p. 8G3). 

Inspection of feeds, J. B. Smith and J. E. Blaney {Rhode Island f^ta. Ann. 
Feed Circ., 1928, pp. 8). — summary of the guaranteed and found analyses for 
protein and fat of 141 samples of feed collected for inspection in 1927 (E. 
S. R., 57, p. 458). 

Study influence of many factors on meat quality {Illinois Sta. Rpt. 1928, 
pp. 92-105, flg^. 5). — Oont inning this study (B. S. R., 58, p. 355), S. Bull and 
F. C. Olson slaughtered 2 representative heifer and 2 steer calves at the be- 
ginning of the exi^eriment. Five heifers and 3 steers were killed after 140 
(lays of feeding, and 5 heifers and 4 steers after 200 days of feeding. The car- 
casses of 8 steers from each of shelled corn and ear corn silage fed lots were 
compared after 260 days of feeding. 

No significant differences were found in the dressing percentages of steers 
and heifers at any time. The shelled com fed steers dressed 1.7 per cent 
higher after 200 days than the ear corn silage fed steers. In all cases the 
longer the feeding i)eriod the higher was the dressing percentage regardless 
of sex. In general the heifers had more killing fat than the steers, and this 
difference was greater at the beginning than at the end of the feeding period. 
The flanks of heifers were relatively heavier than those of the steers, while 
the plates showed no difference due to sex. 

Tlie flank, brisket, and nav<‘l in the order named were the fattest cuts, con- 
taining n higher peiYentage of fat than the carcass as a whole. Tlie short loin 
and ribs coutainod about the same percentage of fat, while the other cuts 
had less fat than the carcass. Up to 140 days of feeding all cuts Increased in 
amount of fat, but after this time there was only a slight increase in the 
Ijerceiitage separable with a knife. Based on the composition of the wholesale 
ribs, car(*asses of heifers slaughtered at the beginning contained twice as much 
fat as those of stciors. After 140 days of feeding only 18 per cent more fat 
^^as found in the heifer ribs, and after 200 days only 8 per cent The ribs of 
steers fed shelled corn contained 9 i)er cent more fat than those fed ear corn 
silage. No difference in the firmness of fat as determined by the refractive 
index was found due to sex. In cooking tests the average percentage evapora- 
tion decreased and the percentage of drippings increased with both sexes as the 
animals became fatter. In palatabllity tests the average score of all heifer 
ribs wvLH 53.7 and of steer ribs 52.8. No difference in palatabillty was notice^l 
for the shelled corn ami ear corn silage fed steers. 
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Chemical analysea by H. H. Mitchell and T. S. Hamilton indicated that up 
to 800 or 900 lbs. in weight heifers put on fat more retidily than steers, and 
this fat is deposited in the adipose tissue entirely. 

Mitchell, Hamilton, and W. T. Haines found no significant difference in the 
collagen content of rib cuts of steer and heifer calves. With age the collagen 
content of the sirloin and especiaUy of the chuck ribs increased, but with other 
cuts no distinct difference was noticed. 

A study of the extractive dry matter and extractive nitrogen content of lean 
cuts showed nothing that would indicate any difference in the taste of meat 
from steer and heifer calves. The nitrogen content of extractive dry matter 
seemed to decrease with age. The navel was lowest in extractive dry matter, 
and the chuck ribs were also generally low. This portion of the work indi- 
cates that differences in flavor may depend more upon differences in the occur- 
rence of individual extractives than in the total extractive material present. 

Changes in body measurements of steers during intensive fattening, 
J. L. Ltjsh (Texas Sta. Bui. 385 (1928), pp. 59, 3).— This study (E. S. li., 

58, p. 68) has been enlarged to include 185 steers divided among 19 diffcTcut 
lots. The measurements taken on all steers show the following percentage 
increase or decrease relative to live weight during fattening : Chest widtli 9.29, 
loin width 6.18, chest girth 1.65, flank girth 0.97, paunch girth —0.35, depth of 
chest —1.95, length of body —3.53, and height over withers — 5.G8. The only 
bone measurements that approximately kept up with increase in live weight 
were the pelvic measurements. 

The only measurements in which there was any evidence of breed difference 
in the w%y body conformation changed with fattening was in the flank and 
paunch girth, and even here the signifleanee was small. Age differences were 
particularly noticeable in the pelvic measurements, w'hich approached mature 
dimensions slowly. Of the measurements that increased rapidly with fattening, 
chest girth was the most useful single measurement, while height at withers or 
over hips was the most useful of the measurements that increased less rapidly. 
The ratio of chest girth to height of withers was the most useful of the ratios 
studied. 

In summing up tliis study, it Is believed that body measurements should be 
considered as of minor importance compai*ed with weight changes and that 
linear measurements should be used as supplementary to other means of 
description. 

[Investigations with beef cattle at the Hlinois Station 1 (Illinois ^ta. Bpt 
1928, pp. 88-91, 105-121, fig. 1). — ^The results of exp(»riments, most of which are 
continuations of those previously noted (E. S. R., 58, p. 354), are reported. 

Sog Iteans need not be ground for cattle. — ^A 200*-diiy calf feeding test by 11, P. 
Rusk and R. R. Snapp showed that cottonseed meal ex(*elled either ground or 
whole soy beans as a protein supplement to a ration of shelled corn, corn 
silage, and alfalfa hay. Whole soy beans, which are hard to chew, produced 
greater gains at less cost and returned a larger profit than did ground beans. 
Soy bean oil meal was eqnal to cottonseed meal in all respects. 

Merits of steers and heifers determined. — Continuing the comparison of stet»r 
and heifer calves as baby beef producers, Rusk and Snapp found that heifer 
calves reached a market finish sooner than the steers and were better suited 
to feeding x>eriods of 150 to ISO days* duration. However, over a feeding i>eriod 
of sufficient length to produce prime baby beeves, the steer calves returned a 
greater profit because of the higher prices they commanded. 

Practices in fattening western calces compared, — ^In a study with western 
calves. Rusk and Snapp found that while there was little change in the I'ate 



1920J 


ANIMAL ntOPUOTION 


255 


of gain of medium-weight calvew from 112 to 214 days, the cost of gains and 
necessary , selling price increased steadily. However, Ihe increase in market 
value more than offset the in(*rease in cost. This work indicated that at least 
20(T days 'were necessary to produce the most desirable finish and in this tost 
the most profit. 

Tliere was ill tic difference in the rate of gain of heavy, medium, and light 
weight calves of lh<» same general breeding. However, the light calves made 
the most economical gains, costing approximately $1 less per 100 lbs. than the 
medium- weight calves, which in turn cost about $1 less per 100 lbs. of gain than 
the heavy calves. The returns per bushel of corn varied inversely mth the 
age and weight of the calves. 

Calves fed ear corn silage made slower but more economical gains than those 
fed shelled corn. Adding bone meal to the ear corn silage ration did not 
increase the rate of gain nor the profit, but alfalfa hay increased both these 
factors. 

It was found that a medium amount of nitrogenous concentrates in the 
ration gave the most satisfactory results for tiiiishing calves, indicating that the 
practi<*e of feeding without legumes or i)rotein supplement should be 
discouraged. 

Street clover ftometimen ditto 33 per cent stand of sweet clover 
during lh<' 1027 season proved too thin to supimrt cattle, and a supplementary 
feed of grt'tm stover silage and soy bean oil meal had to be fed after 3 weeks. 
Only 32.5 net pasture days per acre were obtained from this second-year sweet 
clover. 

A 6-acro field was seeded with Sudan grass at the rate of 20 lbs. i)er acre, 
while a similar field was sc'odcd with a mixture of 10 lbs. of Sudan grass and 
1 bii. of soy beans on May 20. On July 18, 5 (*ows and 4 spring calves were 
turned on each plat. While tlie Sudan grass was eaten with great relish, the 
soy lieans were' scarcely lou<*lied until the grass was eaten well down. Each 
field support (»d its (juota of cattle till September 10, and the two fields carried 
1 lot of catlle to October 21. 

Wo danger of polnoning from clean Hweot clover, — ^Te.^ts by K. Graham, E. 0. 
McCulloch, and H. S. Grindley indicated clearly that it was not entirely safe 
to feed moldy sweet clover hay even in relatively small amounts. However, the 
danger was lessened when fed in connet*tion with other good forages. Alternat- 
ing with good hay every 10 to 15 days reduced the danger of serious losses. 
Careful tests for oxalh* acid in the moldy hay gave negative results, showing 
that this product had no part in the loss of the clotting power of the blood 
resulting from feeding moldy ha5^ 

Waotage moinith an amount of feed in inoreaited, — 4-year-old steer was fed 
at five levels of Xt‘o<liiig by H. H. Mitchell, T. S. Hamillou, et al. At the highest 
level of f^H'ding, th<' animal reetdved 22 lbs. of ground ytdiow corn, 6.6 lbs. of 
cut alfalfa hay, 0.55 lb. of linseed meal, and 0.28 lb, of molasses per clay. At 
successlvt^ lower levels tbe weight of each feed was reduced one-fifth. After 
10 days of preliminary feeding, the excreta were collected for the succeeding 10 
clays, and during this period the steer was put in a respiration chamber for 
3 days. Heat production was determined for 3 days of a fast when the steer 
was at a maintenance level of feeding and during the final i)erlod. 

The heat production for the first fasting period for a day of 12 hours stand- 
ing and 12 hours lying avca*aged 9,360 calories, and in the second fasting i3eriod 
9,108 calories. Underfeeding for 6 weeks did not lower the heat output. Dur- 
ing the first fast the heat output i)er square meter of body surface was 1,755 
calories dally, and during the second fast 1,818 calories. As the amount of 
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feud incrcayed the heat output increased from 0,394 to 10,212 calorics for the 
one-fifth feed, 13,400 for two-fifths, 15,111 for three-fifths, 16,892 for four-fifths, 
and 19,834 for the high level of feeding. At the high level of feeding the pulse 
rate was 7T per minute, 59 on a three-fifths ration, 52 on two-fifths, and 40 on 
one-fifth ration. 

Feeding determines speed of feed's passagc.SiiQv being on an approxi- 
mate maintenance ration of alfalfa hay and corn for 10 days, 4 annuals were 
fed by capsule 40 gm. of Impure ferric oxide, containing a little more than 40 
pc^r cent iron, for 2 weeks by Mitchell, Hamilton, and 0. H. Kick. A com- 
imrisoii of the iron in the feces and the dry matter with the amounts ingested 
suggests that the rate of feeding may be an important factor in determining the 
time of passage of food through the digestive tract. In other words, the food 
consumed clears the tract of residues from preceding meals In proportion to 
its mass. The slowne-^s with which the postabsorptive condition was estab- 
lished in the steers indicates that it may bo affected by fasting, but its effect 
upon heat production for all practical purposes may be considered as over 
after 4 or 5 days of fast. 

Steers digest two hays letter than do sheep . — In a study of the digestibility of 
alfalfa and timothy hay by steers and sheep, Hamilton and Kick fed 4 steers 
on a maintenance ration of alfalfa hay followed by a similar p<*riod on timothy 
hay. Samples of the same hay, with the addition of a small amount of ifnsc'ed 
meal, were fed to 10 sheep. On the alfalfa hay ration 45.3 per cent of the 
gross energy was metabolizable for the steers and 45.5 per cent for tlie sheep. 
On the timothy hay ration 40.7 per cent of the gross energy was metabolizable 
for the steers and 36.0 per cent for the sheep. 

Preliminary work is reported on a new method of conducting digestion trials 
designed to shorten and to reduce the cost of the present method. The metlioO 
is based on the feeding of an insoluble substance, such as chromium or ferric 
oxides, in constant amounts and comparing its ratio to the nutrients in the 
feeds consumed with its ratio to the nutrients in the feces used as the basis 
for calculating the digestibility. 

Steer feeding [at the Kentucky Station] {Kentucky Sta, Bpt. 1921, p, 29 ). — 
A comparison of methods of wintering steers to be finished on grass was 
conducted with 2 lots of animals, averaging 900 lbs. ikm- head. Lot 1 received 
corn during the winter and was finished on grass without grain, while lol 2 
was carried through the winter on roughage and finished on grass with corn. 
Lot 1 made an average gain of 301 lbs. and lot 2 318 lbs. per head. Lot 2 sold 
for 75 els. more per hundredweight than lot 1 and returned a gi-cator profit 
per head in spite of the fact that the pork credit for tiiosc steers was only 
about one-fourth as great as in lot 1. Tliero was no significant differeiK*e in 
the dressing percentage of the 2 lots. 

Beef cattle feeding investigations, W. L. Blizzard {Okluliomu Sta. But. 119 
(1928), pp. 8, figs. 7j.— In determining how much cottonseed meal should bo fed 
to fattening calves. 6 lots of animals averaging approximately 315 lbs. pov head, 
with 9 calves in lot 1 and 10 In each of the other lots, were fed for 200 days. 
All lots received ground corn, alfalfa hay with the exception of lot 5 which 
received prairie hay, and ground limestone at the rate of 2 per cent of the 
grain ration except lot 4. Cottonseed meal was fed at the rate of 1.5 lbs. per 
head in lot 1, 2.5 lbs. in lots 2, 4. and 6, and 3.5 lbs. in lot 3. 

The average dally gains in the resi>ectlve lots were 2.02, 1.83, 1.98, 1.89, and 
1,88 lbs. per head. The cobt of 100 lbs. of gain was chcai>est in lot 1, followed 
in order by lots 6, 3, 4, and 2. The finish attained in lots 1 and 3 was approxi- 
mately the same, as indicated by the selling price. Lot 1 returned the greatest 
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profit per head, followed in order by lots 3, 5, 2, and 4. The calves in lot 3 
received an average of 3.2 lbs. of cottonseed meal per day for 200 days without 
any bad effects, and this work indicates that the feeding of ground corn and 
ulfiilfa hay with the addition of limestone makes it possible to feed cottonseed 
m(‘al in larger amounts over a longer period than was commonly supposed. 

Beef cattle feeding investigations: Progress report, W. L. Blizz^vbd 
(OTclaJioina 8ta, BuL IHJf pih fig. i). — ^A group of 25 cows was divided 

into 3 lots of 10, 7, and 8 head per lol, respectively. Those in lots 1 and 2 
wert^ scrubs, while those in lot 3 were high grades. A scrub bull was mated 
to the cows in lot 1 and a purebred bull to the cows in lots 2 and 3. 

There was no significant difference in the cost of maintaining any of the 
lots. The calves dropi)ed in the different lots were weaned on November 1 and 
were given a grain ration until January 12 when they were placed on full feed 
for 205 days. There weix" 8, 4, and 6 calves in the respective lots. The ration 
fed consisted of shelled corn, cottonseed meal, and alfalfa hay, with cotton- 
seed hulls the first IDC days. Body weights and measurements of 11 parts 
of the body were made, both at the beginning and end of the experiment. The 
average daily gains wore l.GO, 1.85, and 1.83 1})S. per head in the respective 
lots. 

Lot 1 had tlu* highest feed cost per 100 lbs. of gain, followed in order by lots 
3 and 2. Lot 3 attaiueil the litghost finish and sold for $1.25 more per hundred- 
weight than lot 2 and for $3.50 more than lot 1. The profit per head, includ- 
ing pork, was approximately twice as great in lot 3 as in lot 2, and the latter 
lot returned a profit nearly five times as grout as lot 1. The final measurements 
showed u decided inen^ase in the widlli of the hind quarters during the test, 
and esiK'cially was this true In lot 3, indicating that quality cattle show a 
greater development in the high-priced cuts, 

[Experiments with sheep at the Illinois Station] (Illinois Bta, JRpt. 1928, 
pp. 14&-158, figs, 3 ), — ^llesiilts of several experiments are noted. 

BclMcedlng of lauihs ulioios nwrit in tesln, — In a comparison of hand and 
self-feeding lambs, W. G. Kommlade found that when the ration consisted of 
ground corn and ground alfalfa hay in the proportion of 1:4 at the start 
and 1:1 after 7 woekn of feeding, lambs made faster and more economical 
gains than when hand fed shelled corn and alfalfa hay. 

Field f(H»ding on good pasture produced as good gains as are frequently 
obtained in dry lot feeding. On the other hand, field feeding was not as safe 
as dry lot feeding, and the danger of annoyance and loss by dogs and hunters 
was greater. Howevi'r, the gains and low carrying and equipment charges 
made it a practical method on many farms. 

Good feeding of cirvs reficcted Ui lamb*t, — ^Tlie effect of good feeding of owes 
on the strength and vigor of lambs i)roduced was studied by Kammlade, H. 
H, Mitchell, and It. Graham from Heptember 21 to November 18. Fifty-one 
grade native ewes were run on mixed pasture, and all but G, which were In 
lamb when purchas<*d, w’ore bred to 1 ram. From the latter date to December 
21 they w(*re run in a field of cornstalks. For the entire period they received 
no hay or grain and lost on the average C.2 lbs. per head, most of which 
loss occurred in the cornfield. From December 21 to lambing time, lot 1 (17 
ewes) received an average dally fe^l of 0.8 lb. of grain (shelled corn and 
oats equal parts by weight), 1.50 lbs! of alfalfa hay, and 0.02 lb. of oat straw, 
lot 2 received 0,75 lb. of grain, 0.81 lb. of timothy hay, and, 0.58 lb. of oat 
straw, and lot 3 receiv(»d a ration similar to lot 2 except that they were fed 
molasses to the extonl of 15.4 per cent of the grain ration for one month before 
lambing. The lots were on these rations 71, 75, and 77 days, and during this 
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time gained 1S.5, 6.0, and 5.6 lbs. per head, respectively. The birth weight of 
lambs ill lot 1 averaged 8.8 Ills., in lot 2 5.9 lbs., and in lot Ji 7.43 lbs. In 
lot 1 1 lamb died, in lot 2 0, and in lot 3 7. The largest, strongest, and most 
vigorous lambs were iiroduted in lot I, followed in order by lots 3 and 2. 

Timothy miperior to alfalfa in act cn'^rgy yaiar.— Continuing this compari- 
son of the net energy value of timothy and alfalfa hay (E. S. E., 56, p. 307), 
Mitchell, Kammlade, and T. S. Hamilton fcd^ a group of 7 yearling western 
wether.s a ration of 1 lb. of alfalfa hay and 0.08 lb. of linseed oil meal per 
IIX) lbs. of live weight. A similar group of 6 wethers received timothy hay 
instead of the alfalfa. The latter sheep also received 0 gm. per head of steamed 
bone meal. After 100 days of feeding all animals were sheared, and digestion 
and metabolism trials conducted with each animal. After 112 days the rations 
were reversed for a like period, and the digestion and metabolism trials repeated. 

A giH)up of 6 similar sheep were killed at the beginning of the test, and on 
the basis of live weight were found to contain on the average 40.57 per cent of 
dry matter, 16.32 per cent of protein, 19.66 per cent of fat, 3.52 i>er cent of ash, 
and O.S per cent of calcium. Fill averaged 12.4 per cent of the live weight. A 
comparison of the wool shorn from the 2 experimental lots showed no signifl- 
cant differences in quantity or composition. All sheep lost steadily tbronghout 
the test. 

The dry matter of the timothy ration averaged 82 per eont ns digestible as 
that of the alfalfa ration, the crude protein 53 per cent, and the nitrogen-free 
extract 86 per cent as digestible. The digestibility of the crude filx'r and ether 
extract was practically identical. The same weight of dry matter in the 
timothy ration contained only 79 i)er cent as much metabolizable energy as the 
alfalfa ration. On the average 46.5 per cent of the gross energy of alfalfa and 
36.9 per cent of timothy were metabolizable. The average nitrogen balance was 
—0.15 gm. per day on alfalfa and —1.47 gm. on timothy. 

During the second part of the test, 5 of the 6 sheep on alfalfa and 3 of the 7 
on timothy hay died of undernulrition. The remaining sheep were slaughtered, 
and on analysis it was found that on a live weight basis they contained on the 
average only 4.6 per cent of fat. The proportion of protein to moisture was 
decreased by nndemutrition, especially in the muscles and bom's. The rate at 
which protein and energy were deposited in the wool of ^he^»p on subinalnle- 
nance ration was noimal as compared with that of sheep on production rations. 
During the iierlod of wool growth the bodies of the sheep lost 71.2 per ci‘nt of 
their fat, 47.7 per cent of the gross energy content, and 6.6 piw <*(‘nt oC their 
protein. The data for botli periods showed that 20 per (^eut less nielabolizabU‘ 
t*nergy was reciulred in tlie timothy hay than in the alfalfa hay ration. 

C%cch formulait for aui'face area of sheep, — The area of the skins of 14 shorn 
sheep was measured by Mitchell by outlining the hide on a floor and then 
placing on the outline a rack containing cross wires 1 dm. apart and <-onnting 
The squares and fractions of squares. The formula adapttxl to these (lata was 


S=JcW’‘ff' 


obit 


in which Noha is the ratio of cube root of the body weight to body length and 
is the maximum value of this ratio for the species. The average ixwcc^ntage 
error with this formula was 2.4, and the coefiSeient of variation 8.45. 

CExperiments with swine at the DUnois Station] (Illinoiit Npi, /.928, 
pp, fig, 1 ), — ^The results of experiments, some of which are <*onlinna- 

ttons of work previously noted (B. S. R., 58, p. 367), are report (*d. 

Oats given further trial as swine feed.— W. B. Carroll and R. A. Smith fed 
2 lots of 20 pigs each on Identical rations of shelled corn, oats, and protein 
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supplement free choice, the only difference beinpj that lot 1 received coarsbely 
ground oats and lot 2 finely ground oats. Lot 1 made an average dally gain 
per head of 1.28 lbs. and lot 2 1.12 lbs. At no time did the pigs in lot 1 eat 
more oats than corn, while during 5 of the 0 2-week periods in the test lot 2 con- 
sumed more oats than coni. The pigs in lot 2 required 2 weeks longer to reach 
market weight than those in lot 1, but the feed requirement per 100 lbs of gain 
and the soiling price per hundredweight were practically identical in both lots. 

Furtiu'r work included 10 lots of 20 pigs each fed in dry lot during the 
summer. One lot was fed cracked corn and was used as a check. In the other 
lots whole oats, finely ground oats, and hulled oats were fed in the proportion of 
1 part to 4, 3, and 2 parts, i-eHp(»ctlvely, of cracked corn. A protein supplement, 
salt, and water c<»mi>letod the rations. That the whole oats were less palatable 
than the ground or hulled grain was indicated by the effort of the pigs to 
separate the whole oats from the corn. No great differences were found in the 
efficiency of the various rations nor did the varying proportion of oats to com 
affect the rate of gain. The proportion In which oats were fed did not seem 
to have any regular or consistent effect upon their replacement value of corn 
and supplement. When finely ground, 100 lbs. of oats saved on the average 
when compared with feeding them whole 8 lbs. of oats, 26 lbs. of corn, and 4 
lbs. of supplement. The hulled oats replaced on the average 110 lbs. of whole 
oats, 20 lbs. of corn, and 9 lbs. of supplement. 

Carroll and G. E. Hunt self-fed 4 groups of 20 growing-fattening pigs each 
rations composed of cracked corn, cracked corn and whole oats 3 : 1, cracked 
corn and coars(dy ground oats 3 : 1, and cracked corn and finely ground oats 
3:1. Protein supplement, water, and salt were also allowed each lot. The 
whole and coarsely ground oats again proved less palatable than the finely 
ground oats. The daily gains were practically the same in all groups, but the 
check ration required loss feed to produce 100 lbs. of gain than did the rations 
containing oats. It was calculated that 100 lbs. of whole oats replaced 76 lbs. 
of coru; 100 lbs. of coarsely ground oats replaced 82 lbs. of corn and about 
3 Ib^. of supplement ; while 100 lbs. of finely ground oats saved 72 lbs. of corn, 
hut 5 lbs. more supplement was eaten. 

hioredicutit hi vomplejf mineral mUlurea , — Continuing this study 
(B. E. R., 58, p. 398), Carroll and H. H. Mitchell, by a refinement in their 
method of detei’minlng iron in feeds, found clianges in the iron content as previ- 
ously noted. No significant differences in the worm content of the Intestines 
of pigs that could be attributed to the feeding of ferrous sulfate were found, 
lliere wer(^ indications that copperas may be slightly beneficial in combination 
with a s(»y bean oil meal ration, but when fed with tankage its effect, if any, 
was to retard growth. Anal.vsos showing the iron content of various feeding 
stuffs are reported. 

Measure food requircwrntft foi* pr€(/nancy in swine . — ^In a study of the nutri- 
ent reipiirements for fetal growth, Mitchell, T. S. Hamilton, Carroll, and Hunt 
have undertaken a physical and chemical examination of the uterus and con- 
tents of sows killed at different stages of gestation. Eighteen bred gilts were 
used, and after the fifth week of gestation 1 to 3 gilts were slaughtered weekly. 
It was found that there was a rapid growth of fetuses during the last quarter 
of the gestation period. Dming pregnancy the size of the uterus of the preg- 
nant gilt increases from 16 to 17 times that of the nonpregnant gilt. The mem- 
branes attain their maximum weight at the end of the first half of the gesta- 
tion period, while the weight of fluids increased to the eighth week and then 
showed unaccountable variation up to ptirlurillon. 

jVo waif found to ai^>old soft pork from soy "beam . — ^Plnal results in this work 
by S. Bull and Carroll showed that while com and tankage produced hard 
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carcassei^, corn and 20 per cent of soy beans produced soft carcasses in all but 
one case. Changing pigs whidi were soft at 150 lbs. in weight from a ration 
o£ <*orn and soy beans to a ration of corn and 10 per cent of tankage had some 
hardening effect as was shown by the fact that only 5 of those carcasses wore 
soft at 226 lbs. Changing hogs that were soft at 175 lbs. in live weight to the 
above ration had some hardening effect, but not enough to make the practice 
profitable. Three years* results have shown that soy beans, either in dry lot 
or on pasture and fed in excess of 12 per cent, produced carcasses that graded 
medium soft or lower. No indications were found that breed or rate of gain 
had any effect upon the tsTC of carcass produced. 

[Experiments with poultry at the Illinois Station] (IlUuois Sta. 10^8. 
pp. 167-114), — The results of experiments, some of which have been continued 
from previous reports (E. S. R., 68, p. 360), are noted. 

Egg hatcJiaUlity not improved^ hy wheat-gemi oi7.— -Leghorn hens were 
grouped on the basis of first-year egg production into 2 groups that essentially 
consisted of 20 pairs, each one of any pair having laid approximately the same 
number of eggs as the mate in the other group. The same ration was fed both 
lots by L. E. Card, except that lot 2 received in addition 2 per cent of wheat- 
germ oil, known to be a vitamin E carrier. Tlie test began in December and 
continued to May. Full brother males alternated every three days between 
the pens were used. 

Lot 2 began laying 4 weeks earlier than lot 1, but the total egg production 
for 20 weeks was about equal. From about the first of March to the middle 
of April weekly settings of eggs were made from each lot, and for this i)oriod 
there were 605 eggs available from lot 1 and 437 eggs from lot 2. The per- 
centage of all eggs hatched, was 56 for lot 1 and 36.2 for lot 2, while the per- 
centage of fertile eggs hatched was 68.7 and 41.6 per cent, respectively. It was 
evident that the addition of wheat-germ oil did not improve the fertility or 
hatchabllity of eggs from White Leghorn hens. 

Chickens slwto need of vitamin B for reproduction, — ^Preliminary work by 
H. P. Morris and H. H. Mitchell has shown the necessity of vitamin E for 
reproduction in chickens. Of 6 male and 12 female cliicks fed a synthetic 
diet very low in vitamin E, 2 hens survived and began laying when J) mouths 
old. One hen laid 80 eggs, 5 of which proved fertile. In the Incubator very 
slight de^elopmont took place in 3 of these eggs, and in the other 2 the embryos 
developed to a length of 9 and 11 mm., respectively. When 2 per (*ont of wheat- 
germ oil was added to this hen’s ration, she produced 10 eggs, 8 of which were 
fertile and from which 4 normal chicks wore hatched. 

Measure hcaWig effect of foods on cMckens, — Continuing this study (E. S. 11., 
57, p. 663), Mitchell found that ground wheat had a perceptibly liigher bent lag 
effect than ground corn. In 7 tests the heating effect of ground wheat averaged 
63 calories per 100 gm., and in other tests the average was somewhat higher. 

8oy hean meal as good as meat scrap for chicks, — Card found that 20 parts 
of soy bean oil meal supplemented with 4 per cent of steamed bone mc‘al and 
1 per cent of salt to supply minerals could replace 20 parts of meat scrap 
in the ration of young chicks. It was also found that when 4 per cent of 
bone meal was added to a ration containing 20 per cent of meat scrap, the 
chicks did not grow normally and developed symptoms similar to rickets. 
This condition almost disappeared if the bone meal was removed by the time 
the chicks were 4 weeks old. Chicks receiving 10 per cent of steamed bone 
meal weighed 236 gm. at S weeks of age as compared with 428 gm. for chicks 
receiving only 2 per cent 

lodvne fails to influence ohioh groteth, — ^In a lest of 17 weeks’ duration 
Tl S. Hamilton and O. H. Kick fed 6 groups of 8 6%-wc^-old chicks each 
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the HJime basal ration. One chick in each group received 0.6 mg. of potassium 
iodide per 100 gm. of body weight, another 1 mg. of potassium iodide, and 
the third was used as a check. The average body weight of all birds through- 
out the tost was 735 gm., and on this basis the birds receiving llie 0.5 mg. 
of potassium iodide consumed in all 3.36 mg. of iodine daily, and the other 
group 0.18 mg. At no time was there any apparent difference in the health 
or rate of growth of any of the groups. The results indicated that wdth a 
good mixed ration the addition of iodine produced neither harmful nor 
beneficial effects upon the growth of chicks. 

[Experiments with i)OTiltry at the Kentucky Station] {KentneJey Bta, Rpt 
1027, pt. 1, pp. 21-25 ). — ^The results obtained over a period of two years (E. S. 
II., 58, p. 67) show that wlion pullets receive all the sour milk they will 
consume the amount of moat scrap in the ration need not exceed 5 per cent 
and that 2.5 per cent ga\o very satisfactory results and economical production. 

In a comparison of high-grade white limestone and common ground lime- 
stone 2 lots of 25 pullets each were fed for 2 years. The first year tlie 
birds receiving the high-grade limestone had an average annual proilnctlon 
of 134.3 eggs each, while the other lot avoragod 109.7 eggs per bird. The 
production for the second year was lOG.G and 149.8 eggs per bird in the 
respective lots. Some of this variation was attributed to the fact that the 
comn}on limestone Is less attractive and less palatable thiui the higher grade 
product. 

April-hatched i)ullcts began laying one month later than March-hatched 
pullets hut had an average of 10 eggs per bird more for the year, 9 of which 
eggs wore laid hotwooii Oetober 1 and January 31. Tho cost of producing 
the April birds was loss than for those hatched in early March. 

A comparison of types of ventilators at the Kobinaon Substation upon egg 
production showed no significant difference b(‘Uveen the open front (baffler) 
and simplex type ventilators. 

Continuing the study of calcium compounds (E. S. 50, p. 264), results 
indicated that the ability of bens to utilize the calcium of certain compounds 
was not noticeably affi'cted by tlie alkalinity or acidity of tlie ash. 

Calcium carbonate, cal(*ium sulfate, and precipitated tricalcium phosphate 
added alone or in conibinaiiou to a mash of yellow corn, middlings, salt, and 
cod-liver oil 80:20:1:2, supplemented with skim mill: ad libitum were fed 
to growing chicks. The <»alcium content was maintained at a constant level in 
the various rations. No differences in tho consumption of feed were Holed, 
but growl h curves showed that the lots re('eiving tricaleiuui phosphate grew 
bettor and that tlieir gem'ral <‘ondition was better. The bones of chicks so 
fed wore heavier and contained more eahaum and phosphorus than those in 
other lots. Mortality in the various lots was practically the same. 

Rapid growth of chicks on rations of natural foodstuffs, X. G. Hogak, 
C, L. SiiKiflwsniruY, and If. L. KrcMPSTMt (Jour. Agr. Research (U. ti.\, 87 (1928), 
No. 2, pp. 115-121, .)).— Rations, consisting of natural foodstuffs or readily 

available coiumer<'ial fcHxls, which promote unusually rapid growth of chicks 
under laboratory conditions (E. S. R., 54, p. 369) arc described. About 10 
per cemt of th(' animals so fed clc'veloiKid leg weakness, which was not rickets, 
nor were any indications of iiolynouritis discovered. It was found that the 
amount of food reauired to produce a unit of gain on chicks with these rations 
was similar to the reuuiroments of other animals at comparable stages of 
growth. 
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DAIRY FARMING— DAIRYING 

[Kvp^rlniciits with ditiry cattle at the lliiuois Station] {Illinois Sta. Rpt, 
IDiS, pp. 119-192, iw^. J).— Soveral experimenls are brielly noted. 

Fat (floMlcs shrinJv as lavfation progresses . — rrelimiuary atudies by M. 11. 
Campbell have shown that the size ()f fat globules decrease as the lactation 
l>eriod ijro^^resses. There wa*^ no relation belwoon the time \vheu the fat 
globules of difCeront cow’s sliow’od th<'ir grt'atest decrease. 

Testing dairy sires prci^'iits diyiridt pr(MenL-AY. \V. Yapp, in (‘xteiisivo 
studies, has found no direct measure of a sire's transmitting ability. It has 
been established that in the long run sire and dam contribute equally to the 
producing capacity of the daughters. The records of at least 6 daughters should 
he available as indicators of the sire’s transmitting ability. As yet no satis- 
factory correction factor has been found for the effect of iH^gression. 

Thickness affects qmlily and yield of hean /K/y.— Continuing this study (E. 
»S. R., 5G, p. 271), W. B. NeVens found that the yield of soy bean hay increased 
as the rate of seeding per acre increased. Shocking beans iinmediately alter 
mowing withstood heavy and continued rains during one season better than 
hay cured in any other way. During another rainy season curing in windrows 
made immediately after mowing produced the best hay. 

Late corn types show Utile silage superiority . — ^The resulls of a 5-year study 
(E. S. R., 58, 1). 362) by Nevens have shown little or no advantage in late- 
maturing varieties of corn for silage. The early varieties rea<*hed their maxi- 
mum weight of forage late in August, but the yield of dry matter continued 
to increase rapidly for another 4 weeks. A 30 ijor cent dry matter content 
has been found to be the oplinium for silage of the best quality. 

Preliminary vrork has shown that covering the top of the silage iu the silo 
with an Insulating material or treating with a chlorine solution tended to 
reduce the losses occurring on the surface of the silage. 

Investigate charges that soy heans flavor milk . — Samples of raw and pasteur- 
ized milk aud of pasteurized skim milk and cream from 3 groups of 8 cows 
each fed by Nevons and P. H. Tracy during 6 consecutive periods of 1 week’s 
duration on rations planned to have contrasting effects as to soy bean tainting 
sliowed no jaavors that could be traced to the feeding of either soy bean hay 
or ground soy beans. These feeds had no effect upon the titratable acidity of 
the iniik. The flavor of the butter was not influenced by thc*se feeds, ?)ut 
when judged at 40° F. ihe butter frcmi cows fed ground soy bouns had a some- 
what gummy consistency. This condition was not so noticeable when the 
hay was fed, and in no case was it serious. 

Persistency of lactation is dcflnite character. — ^W. L. Gaines has (hToloi)ed 
a slide rule especially designed to save time in calculating persistency values. 
Preliminary comparisons have shown that i^^rsistency and the change in fat 
percentage with advance in lactation are more or less definite characters of 
the individual cow. The percentage of feed recovered in the form of milk 
has been designated as the ccefiScient of ofl9clency, and the formula 

Coeflicient of efficiency ==o2.C= — 

P. C. M.-1-8.847 W 

in which W is li\’e weight of the cow in pounds and F. 0. M. the average 
yearly yield of 4 per cent milk in pountLs, has been developed to estimate this 
efficiency. 

2^ew device used fitrilur to study milking rale . — Gaines desCTibos a new 
Instrument which is bring used in the study of the difference betweim th(' rate 
or ^>eed at which cows milk under like conditions. 
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A preparation claimed to htimulatt' milk Rccrof.on Iul^ l)oeii tried out with 
S cowB at various stai?es of laclatioii witlioul any oI»s<‘ito( 1 clTect. 

The National Institute for Itoseareh in Dairying annual report, 
1026— S7 (Uiiiv. Reading.^ In^t, Renoarch in Dairning Ann. Rpf. J[02iy-27, 
pp. 70). — ^The annual report (E. II., 58, p. C9) for the year ended July 31, 
1027, gives a general account of the institute, and includes brief progri'ss 
reports of experimental work in the feeding and nutrition of dairy cattle, the 
feeding value of milk and its clumiical properties, and bacteriological studies 
on milk and dairy products. 

Gro^vth in weight of Guernsey cows after the age of two years, C. W- 
TuiiNEH (Jottr. Dairy Soi., 11 {1928), No. pp. 26o-2G9, pg. 1). — Continuing 
this series of studies (E, S. li., 49, p. 374) at the Missouri Experiment Station 
the weights of 2,740 Advanced Registry' Guernsey cows are given according 
to their ages fi'om 2 to 14 years. A smootheil curve of the data was com- 
puted from the exponential equation TF<==A(I — in which Wt is the 
mean live weight at any ago t, A the weight of the animal at maturity, e 
the base of natural logarithms, and 1c the parameter indicating the rate of 
ch^cline of the gi’owth-limiting reaction. The mature weight of the Guernsey 
was found to be 1,130 lbs. 

“It was shown that from the age of first calving at about two years until 
the age of maximum body weight, tlie course of gi'owth in body weight can he 
accurately reprt^sented by an exiK)nentlal equation.” 

Growth and senescence in Kcd Danish cows as measured by the rate of 
milk secretion, \V. L. Gaines and T>. D. 8haw {Jour. Agr. Research iU. S.l, 
37 {1928), No, 3, pp. 1G9-180, fign. ^). — ^^riie data for this study were taken from 
the records of the ancestors of cows entered in volumes 1, 2, and 3 of the 
herdbook of the Red Danish dairy hvooil. The total milk and butter yield 
of each of four main classes divided according to age were computed, and 
the average fat pereentagt‘s and energy yields calculateil by a formuhi pre- 
viously noted (B. S, R., 50, p. 75). A cuiTe by Davidson (B. S. R., 58, p. 708) 
was flitted by the method of least squares to 4,109 annual records. Prom this 
it was calculated that the maximum yield for this breed, 9,057 lbs. of 4 per 
cent milk (3,079 therms), 'was attained during the eigthh year. 

[Experiments in dairying at the Illinois Station] {UUuoIh fita. Rpt. J928, 
pp. 192-19 ft ). — ^The results of exi)eriments ai*e brietly noted, 

Ahortlo'ih gi'rniH in milk killed hg pasteurisation. — M. J. Rruchu and R. 
Graham found that animals inoculated with milk infected with contagious 
abortion which has been pusteurissed at 138® P. for 30 minutes did not deyi^lop 
any disease. 

Using chemicals on utensils improves milk qualiiy. — That small amounts 
of dirt in dairy utonsUs made chemical sterilizers lose their strength rapidly 
was determined by* Ptu<dm, in some cases the sterilizing action being prac- 
tically stopped. Rough and corroded surfaces were hard to sterilize, due 
to the fact that the chemical solutions did not seem to penetrate into the 
rough surface. 

Ice-cream tests further economy and quality. — ^This study by P. H. Ti*aey 
{ind H. A. Ruehe has sliown that the temperature to which a mix is lowered 
in the freezer has an important effect upon the time required to freea* as 
well as the texture of the ice cream. A mix with a low solid content whipped 
faster than one with a high solid content. On the other hand, high serum 
solids gave belter whipping qualities than high fat content, while sugar and 
gelatin rettirdwl whliq>ing. When properly frozen, ice cream should be dls- 
charged from the freezer at a temperature lower than its determiaeil freezing 
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point. Hardening in metal containers producc‘(i a product ol better texture 
tlian hardening in paper containers, and the same was Iruo of unpnratTuiocl 
and paraflfineil coulam(*rh. 

Grades of gvlat n comi)a7ed in ice-cream making . — ^The results from six 
freezings (‘ach of mixes containing low, medium, and high grade gelatin by 
Tracy, Rueho, and J. M. Brannon showed that high-grade gelatin produced a 
better flavor, whipped faster, and finished at a lower temperature at 100 pen* 
cent oveiTiin than mixes containing the other grades. * 

Physical constants of the milk as influencing the centrifugal separation 
of scream at various temperatures, P. F. Shakp {Jour. Dairy Sol, 11 
No. pp. ftg. I).— In a study at the New York Coimell Experiment 

Station, milk was separated at temperatures ranging from 5 to SO® 0. at tem- 
perature intervals of 5®. It was found that the effective centrifugal force 
tending to separate the fat from the skim milk in the separator, oper<ited at 
constant speed and rate of flow of milk, increased markedly as the temperature 
of the milk increased up to 35 to 45® (93 to 113® F.). Above this temperature 
the increase in effectiveness was much less pronounced. The effectiveness was 
due to the difference in density between the fat and the plasma and to the 
decrease in the viscosity of the plasma. 

Accuracy of drip sample, J. A. Newiandeb {N. Y, Prod. Rev, and Amer. 
Creamei'y, 66 (1928), No. 8, p. 380).— The Vermont Experiment Station made a 
study of various methods and the accuracy of each for sampling milk at a 
station handling from 17,000 to 18,000 Ihs. of milk daily. The tests were made 
on the runs of six consecutive days, and five sets of samples were taken inich 
clay. One sample was taken from each patron’s milk as it was received, A 
true composite was taken of all the milk received, using 10 cc. pc‘r 100 lbs. of 
milk. Drip samples were taken from the pipe through which the milk was 
pumped from the storage vat to the cooler, and a last sample was a com- 
posite of the milk as it was canned for shipment. The drip samples were 

taken from a 2jHft. section of pipe having a 12-in. slope and were known 
as the low end and high end drip samples, respectively. All analyses were made 
in dtiplicat<\ 

The average fat content for the various samples was 3.08, 3 66, 3.68, 3.69, 
and 3.63 per cent, resqjectively, while a composite for 0 days tested 3.7 pov 

cent. The author concludes that the drip method gives as accurate a com- 

IKJslte test of a day’s run ns any measure, and especially was this true of the 
tow end sample where pulsations from the pump w(»re not apiwreni. An 
added advantage of the drip sample is that no time is lost in securing It. 
It is rec<>mmencled that 4- to 8-lb. drip samples be taken for aec'urate results. 

Can B. coU be used as an index of the proper pasteurization of milk? 
J. 0. SWENAETON (Jour. Jfflcf., 13 (192^1), No. 8, pp. ///9-429, figs. The 
pasteurized milk of 16 dairy plants was examined by the Health Department of 
Baltimore, Md., for the Bacterium coli content. This content varied (consider- 
ably in the milk from the different plants. In those plants in which the control 
charts from the pasteurizer showed improper heating and irregularity of pro- 
cedure there was a definite correlation between thcjse fhctoi-B and B. coll con- 
tent It was found that the B. coii test was a good indicator of plant procedure, 
for which the following standard is proposed : 

A standard portion of milk should be 0.1 ce., and a standard sample should 
wnaist of 5 standard portions. B. coU presence in 3 or more of the 5 portions of 
the sample should not be allowed if it occurs in more than 10 per cei\t of the 
st^d^d samples when 10 or more samples have been examined, or in 1 sample 
when less than 10 samples have been examined. 
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The effect of flash pasteurization of milk upon the flavor and texture of 
Cheddar cheese, 0. A. Phillips {Jour. Dairy Bd., 11 {19^S), No. 4, pp. 
^92-298 ), — In this study at the California Experiment Station, four trials were 
conducted, using: 800 lbs. of raw milk of good quality in each. One half of the 
raw milk was made into cheese according to the regular methods and used ns a 
check. The other half was forewarmed to 110® P., then passed through a hori- 
zontal flash pasteurizer, where it was heated to from ICO to ICS®, and due to the 
length of the pipe running to the cooler the milk was hold at this temperature 
for approximately 25 seconds. It was then cooled to 88* and made into cheese 
in the regular manner, except that 1 oz, more rennet per 1,000 lbs. of milk and^ 
setting temperature of 88® were used. Following the same procedure. 100 lbs. 
of milk with bad flavor and odor and with large numbers of gas-forming organ- 
isms present was made into a check cheese, while 3.300 lbs. of the same milk was 
heated. All cheeses were cured at 50® and scored at intervals for flavor and 
texture. 

Pasteurizing milk by the flash method to a temperature of 1C8® Improved the 
quality of cheeses made from poor milk, but caused no u*iifoi.*m improvement in 
the cheeses made from milk of good quality. Pasteurizing gassy milk to 176“ 
produced cheeses of belter quality than if raw milk had been used. Higher tem- 
peratures than 1G8® tended to produce weak texture, scorched flavor, and some- 
times bitter flavors in the resultant cheeses. The average yield of cheese manu- 
factured from heated milk was 9.49 lbs. of cheese per 100 lha. of milk testing 
3.84 per cent butterfat. The average loss of butterfat in the whey was 0.169 per 
cent from heated milk and 0.222 per cent from raw milk. 

A comparison of certain methods for determining the sanitary quality 
of ice cream, J. Weinzikl and L, S. Hakbts (Jour. Dairy 8ci., 11 {1928), No. 4, 
pp. 284-^91 ) • — In an endeavor to find a means for detennining the sanitary 
quality of ice cream, 124 samples, Including all the common varieties, were sub- 
jected to the following tests at the department of bacteriology, University of 
Washington: (1) Total count of bacteria, (2) colon group test, and (3) anae- 
robic spore test 

The total count was effective for showing the results of contamination and of 
subsequent multiplication of bacteria, but did not distinguish between the two. 
The colon test gave results similar to the total count, but was somewhat more 
specific in indicating insanitary conditions. The anaerobic spore test showed 
only insanitary conditions, but with ice cream It di<l not differentiate between 
spores introduced through insanitary conditions and those added with sugar and 
possibly with other ]>roducts. The first two methods ai’e of no value for testing 
freshly pasteurized products except for determining pasteurizing efficiency, but 
are especially suited to determining subsequent contamination, while the third 
method shows contamination in either pasteurized or unpasteurized produeta 

VETEEIITARY MEDICINE 

[Work in comparative pathology at the Kentncky Station] {Kentucky 
Sta. Rpt 1927, pt. 1, pp. 23-29 ). — Studies were made of several enzootics of 
taeniasls due to Davainea proglottim, a specie^ not commonly met with in the 
United States and which does not exceed % l;i. in length. It was found that 
the birds that contained a large number of the tapeworm were from flocks in 
which the so-called paralysis or range paralysis was reported as the principal 
trouble. 

Studies of the fennentalive characters of Bacterium puHorum indicated that 
while it may produce acid when cultivated for long periods of time in maltose 
26862—29 6 
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broth, yet the organism does not attack dextro-maltose, nor does it produce 
an immediate acidity in maltose serum water when xmheated maltose is used 
in the tests. The results obtained indicate that lactic acid production in 
maltose broth by B. pullorum is clue to the Xermentation of products resulting 
from the alkaline hydrolysis of the sugar, and not from the direct action of the 
bacterium on the maltose. 

A brief account is given of work with joint ill and septicemia in foals caused 
by B, viscosum equl (E. S. R., 60, p. 780). 

The progress of work with Infectious abortion of cows and mares is next 
ifeported upon. The bacterln treatment for this disease in the bovine was 
administered to 1,246 head of cattle on 62 farms. A bacterln made from 
B, al)0irtVr8 equl was administered to 1,799 mares on 63 farms, the investiga- 
tions showing that it protects the mares from the disease. A bacterln was also 
administered to 397 head of swine on 11 farms. 

In order to determine the varying agglutinating properties of different strains 
of B. (Abortus a number of antigens were used, as many as 20 made from differ- 
ent strains of the organism being at times employed. It was found that a few 
cows would respond negatively to an antigen made of a particular strain and 
positiv^y to another strain. The results of the investigation with 28 herds of 
cows. Involving 182 head, showed that the blood from 47 cows reacting posl- 
tiv^y to one of the several or many antigens reacted negatively to the stock 
antigen ordinarily used. This variation is considered to account for the oc- 
casional variation in tests of the same blood of a cow or cows sent to different 
laboratories. 

Mycobacterium paratubereulosis, the cause of Johne’s disease In cows and 
scrapie in sheep, was isolated and cultivated, it being the second time that the 
organism has been isolated in the United States and the sixth time that it has 
ever been isolated. 

An analysis was made of the normal urine of sheep, the findings in whidb are 
reported upon. It was found that in acidosis of pregnant ewes the calcium 
content of the blood was considerably lower than the calcium content of the 
blood of normal ewes. 

The use of Yolek against external parasites of domestic animals, W. G. 
Bbxtce (Jour, Kans. Ent, Soo., l (1928), No. pp. 74-79). — This report of work 
with the white oil emulsion known as Volck is contributed from the Kansas 
Experiment Station. 

A 7 per cent solution of this insecticide was found effective against the large 
hen louse, Ooniocofes abdominalia Piag. ; the body louse, Menopon biseriattm 
Piag. ; and the shaft louse, Jf. pallidum Nitz. of poultry. An 8 per cent solution, 
also applied as a dip, destroyed the tropical fowl mite, Liponyssus bursa Ber- 
lese. Solutions of 60 and 60 per cent used in four poultry houses destroyed the 
chicken mite. A 10 per cent solution was effective against fleas on dogs and 
cats and against sucking lice on cattle. An 8 per cent solution was effective 
against biting lice of cattle, with no harmful effect upon the animals. Satis- 
factory results were obtained from the use of an 8 per cent solution against 
hog lice. UndUnted Volck proved very satisfactory when applied in the de- 
struction of the eggs of botflies on horses, hut no noticeable effect was obtained 
from the application by injection of a 50 per cent solution into the cyst of the 
ox warble. It was absolutely harmless to the animals treated in the 
experimenta 

Trypanblue and certain dithio-aniline derivatives: Their efficacy In the 
treatment of piroplasmosis and other affections in the Central ProvinceSy 
B. P. Stieling (Vet. Reo., 8 (1928), No. SS, pp. 875-877).— This is an abstract 
of an article previously noted (E. S, B., 59, p. 673), 
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Studies on the metabolism of the abortus-melitensis group. — Effect 
of various concentrations of carbon dioxide, J. G. MoAlfenb and 0. A. 
Slanetz {Jour, Infect, Diseases, 43 (1928), No, 3, pp, 232-240, fig- J).— In this 
continuation of the studies previou ly noted (B. S. R., 68, p. 876), it was found 
that by the addition of from 5 to 10 per cent of carbon dioxide to bell jars 
containing inoculated plates the growth of the bovine strains of Bacterium 
atortus which had been acclimated to aerobic conditions wa% markedly accel- 
erated. On the other hand, this amount of the gas had a more or less inhibi- 
tory action on B. al)ortus strains of porcine and human origin, and on B, rneli- 
tensis. This acceleration of growth for the bovine strains and inhibition fc# 
the porcine and human strains of B, a'borius and of B, melitensis was appar- 
ently not due to changes in the H-ion concentration of the mediums. Total 
exclusion of carbon dioxide rendered the members of the abortus-melitensis 
group inert and unable to proliferate. 

Comparative studies of the agglutinin isolates of M. melitensis and 
B. abortus [trans. title], 0. P. Cekkuti {Bol, I&t, Sieroterap. Milan, 6 (1921), 
No, 6, pp. 425-440; Fr, ahs., pp, 438, 459). — A. report of studies conducted with 
three strains of Brucella melitensis of human origin and with three of B, abor- 
tus of animal origin obtained from Hungary, where undulant fever (Bruce) 
does not commonly occur. 11 is presented in connection with a list of 40 
references to the literature. 

The thermal death point of Brucella abortus in milk, B. Boae and 0. M. 
Oabpentkb {Jour, Infect, Diseases, 45 (1928), No. 4, pp, 327-329). — ^The authors 
have found the thermal death point of eight strains of B, abortus of porcine, 
human, and bovine origin grown in milk to be variable. An exposure of 15 
minutes at 140® P. destroyed the human and bovine cultures that were 
examined. The porcine strain was the most resibtant, being still viable at 140®. 
Injection into guinea pigs was found to be more reliable than cultures for 
determining the viability of B, abortus in milk. 

Xnvestigations of the rdle played by the Bang abortion bacillus as a 
pathogenic microbe in man, M. Kbistensen {Ugeskr, Laeger, 89 (1927), 
No. 49, pp, 1123-11 il, figs. 34; abs. in Cornell Yet., 18 (1928), No, 3, pp, 294'-300; 
Jour, Amer, Med. Assoc., 90 (1928), No. 6, p. 498).— This is the report of an 
address presented before the Medical Association of Oopenhagen, November 29, 
1027, A description is given of the technique and the work conducted where 
both organisms were agglutinated by serum from patients with undulant fever 
(Bruce) as well as serum from patients with undulant fever (Bang). 
During tlie period from April 1 to November 16, 1927, 1,376 samples from 
1,177 patients were tested by the author, of which 89 gave positive re- 
actions. Since only 0.4 per cent of positive reactions were obtained in tests 
of 3,176 seras that had been sent in for Wasserman tests (thus from patients 
presenting altogether different symptoms), it is concluded that this test for 
B, abortus is very specific even to such high degree as the reaction for typhoid 
and paratyphoid. 

It is pointed out that none of the 89 positive cases, 68 males and 21 females, 
occurred in children under 13 years, who consumed much milk. The disease 
was not epidemic but occurred over the whole country, and there was never 
more than one case in a family. It is considered to he most often wrongly 
diagnosed as typhoid or paratyphoid, infiuenza, generalized or occult tuber- 
culosis, and sepsis. The author is of the opinion that the Infection is incidental 
or accidental, and that there is not any special variety of the organism that 
is particularly virulent for man. 

Recent cases of undulant fever in Now York State, B. Gilbebt and M. B. 
CtoUDMAN iJour, Infect, Diseases, 45 (1928), No, 4, pp, 375-^9).— This Is a 
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contribution from the New York Stale Department of Health in which reports 
are given of 21 cases of undulant fever. 

The investigation is con‘aldered to demonstrate that cases of this disease 
are not uncommon, and that they are distributed rather generally throughout 
New York State. In none of the cases studied was there a history of contact 
of patient with goats or hogs, but 14 patients wore known to have used raw 
cow’s milk. In 9 instances, abortions were found to have occurred in the 
herds from which the milk was obtained. 

consideration of the data available indicates 3 possible reasons why 
cases of undulant fever are not reported more frequently in districts where 
unpasteurized milk is used from herds in which contagious abortion is preva- 
lent. Many of the sevei’e infectious have probably been diagnosed as atypical 
ca^e^ of typhoid fever, influenza, or even tuberculosis or malaria ; mild forms 
may ha^ e presented so few ssunptoms that physicians have not been consulted : 
and the blood from some cases of undulant fever may not have agglutinated 
cultures of Brucella melitensis or B, alortusy 

Third progress report of the Foot-and-Mouth Disease Research Com- 
mittee, C. J. IMabtin et ax. (London: Min. Agr. and Fisheries, 1928, pp. HI, 
pis. 22, figs. 2; rev. in Vet. Rec., 8 (1928), No. Si, pp. 689, 690). — In this third 
report of the research committee of ten (E. S. R., 57, p. 77), the work is summa- 
rized in the first part of the publication (pp. 7-24). It is presented under 
the headings of propagation of the virus ; multiplication, distribution, secondary 
localization, and disappearance of the virus in animals after inoculation ; sur- 
vival of the virus outside the bodies of living animals ; disinfection of material 
contaminated by the virus of foot-and-mouth disease; destruction of the virus 
by heat ; plurality of the types of virus ; determination of type by the method 
of complement fixation ; further experiments on the susceptibility of wild ani- 
mals; Immunity; and treatment of foot-and-mouth disease. 

With one exception, all the types of those examined responsible for out- 
breaks in Great Britain have proved to be identical with Valldes type O; 
the single exception was identified as ValKSe’s tjTpe A. Examination made at 
the Li'^ter Institute, where three methods were used for distinguishing types, 
substantiated the contention of Waldeniann and Trautwein (E. S. R., 57, p, 
278) that a third type exists, Vallde’s type A being identical with Walderaann’s 
type B and Yall6e’s type 0 the same as Waldemann’s type A, Waldomann’s 
type 0 being a new type. 

The body of the work consists of four appendixes, as follows: (1) Detailed 
Report of Work at the Ministry’s Veterinary Laboratory, New Haw, Weybridge, 
by P. O. Minett (pp. 25-39) ; (2) DetaUed Report of Work at the Lister Insti- 
tute of Preventive Medicine, London, by H. B. Maitland, T. Hare, Y. M. Bur- 
bury, and M. 0. Maitland (pp. 4()-l()3) ; (3) Detailed Report of Work at the 
Nationiil Institute for Medical Research, Hampstead, by 1. A. Galloway and 
S. Nicolau (pp. 104-136) ; and (4) bibliography of foot-and-mouth disease (pp. 
333-141). 

Appendix 1 is devoted to the subject of disinfection in foot-and-mouth 
disease. Section 1 (pp. 25-29) deals with the action of various reagents 
upon the virus in filtered vesicle fluid from guinea pigs, the action of acids, 
acid salts, and alkalies, and the effect of the addition of sodium hydrate to 
alcohol and to phenol; section 2 (pp. 30-32) with the action of various 
reagents upon the virus in guinea pig epithelium in the presence of added 
organic matter and the effect of the addition of adds and alkalies to certain 
reagents; section 3 (pp. 32-34) with the time factor in disinfection; section 
4 (pp. 84-36) with disinfection of virus dried on various substrata; and 
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section 5 (pp. 86-89) with disinfection of the virus on haj, animal liides, 
and manure. 

The disinfection ol hay Is said to be of particular importance because of 
the length of time the virus has been proved to live upon It in certain condi- 
tions. In the experiments conducted formalin proved to be efficient for 
the disinfection of virus dried on hay. Concentrations as low as 1 in 1,000 
sprayed on hay and allowed to evaporate destroyed the vims. Formalin 
was also found to be a useful reagent for destroying the Infectivity of epi- 
thelium or blood contaminating Iho surfaces of guinea pig hides. The chief 
obstacle in the way of complete disinfection of hides is the difficulty of obtain- 
ing efficient penetration of blood clot. In two cases out of se^en a 1 per 
cent concentration acting for 24 hours just failed to be effective, but in 
four cases disinfection was complete when the exposure was prolonged to 
48 hours. Soaking the hides for 24 hours in 2 per cent formalin was also 
effective. When infective epithelium from guinea pigs was burled in heaps 
of cattle manure approximating 1 cubic meter in size, the virus did not 
survive for 4 days. 

In appendix 2 the first section (pp. 41-51) is devoted to vaccine prepared 
from foot-and-mouth disease virus, the second section (pp. 52-()5) to immunity 
to foot-and-mouth disease, the tliird section (pp. C5-70) to the determination 
of the immunological types to which different strains of virus belong, the 
fourth section (pp. 70-77) to experiments on the passage of foot-and-mouth 
disease ^irus in different species of animals, section five (pp. 78-81) to the 
duration of infectivity of the tissues of guinea pigs following infection by 
iBtradermal inoculation, the sixth section (pp. 81-83) to the treatment of 
foot-and-mouth disease in guinea pigs with iodine, the seventh section 
(pp. 84r-88) to survival of foot-and-mouth disease virus when dried upon 
various materials, the eighth section (pp. 88-03) to the survival of foot-and- 
mouth disease in blood and vesicle fluid at temperatures between 50 and 
60® C., the ninth section (pp. 93-03) to attempts to cultivate the virus of 
foot-and-mouth disease at low oxygen potential, and the tenth section (pp. 
90-103) to experiments on the localization of the lesions and on local immunity 
in foot-and-mouth disease. 

Appendix 3 is presented in five parts, namely, (1) histological study of 
the development of the lesions of foot-and-mouth disease in the tongue of 
the guinea pig (pp. 104-113) ; (2) distribution and localization of the virus 
of foot-and-mouth disease in guinea pigs, rabbits, and ferrets (pp. 114-119) ; 
observations on immunity to fool-and-mouth disease in the rabbit, guinea 
pig, and ferret (pp. 320-127) ; observations on the viruUcidal action of 
ultra-violet light, bile, various aniline dyes and other germicides upon the 
virus of foot-and-mouth disease (pp. 128-133) ; and experiments on the filtra- 
tion of the virus of foot-aiid-uioutli disease through filters of siliclous earth 
(pp. 133-135). 

The bibliography is arranged under the headings of virus and culture, serum 
and therapy, immunity, pathology and animal experiments, clinical, and 
miscellaneous. 

Research into foot-and-mouth ditsease, P. Baxkeb {Jour, Min. Agr. [Ot 
35 (1928), No. 6, pp. 524-553).— This is a summaiT of the work of the 
committee above mentioned from the commencement. 

Investigations on foot-and-mouth disease by means of experiments with 
small animals daring 1926— >2 7, H. B. Maitland, Y. M. Bubbuby, T. Ha d e , 
and M. 0. Maitland (Jovr. Compar, Path, and Tlier., il (1928), No. 2, pp. 
I25-i59).— This covers the same period of work as the Third Progress Repor# 
of the Foot-and-Mouth Disease Committee, noted above. 
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A diagnostic agent for the detection of Johne’s disease and Its method 
of preparation, G. W. Dunkin (Jour, Compar. Path, and Ther., (1928), 
Xo. *>, pp. 94-108).— Tlio author has found the solid medium here described to 
be satisfactory for the growth of the bacillus of Johne’s disease. Inoculation 
of cultures on the surface of the liquid medium described produces a good 
growth in the vasst majority of cases. Jolmin prepared from the broth cultures 
as de:)Cribed has proved itself to possess qualities rendering its use as a 
diagnostic agent for Johne*a disease of considerable value. 

It was found that the double intradermal johnin test does not interfere with 
the double intradermal tuberculin test simultaneously applied. It produces no 
reaction in a normal beast or in an animal suffering from tuberculosis. Post- 
mortem examinations carried out in animals tested, whether reactors or non 
reactors, have supported the results of the tests previously applied. Individual 
sensitiveness of cows to the johnin test varies to a much greater extent than 
in the case of tuberculin and tuberculosis. 

An improved vaccine for inunnnization against rinderpest, H. A. Kelseb 
(Philippine Jour, ScL, 36 (1928), Xo, 4, pp. 3'tS-Sf)o, 4t ['War Dept, 

U. 8.], OjQT. 8urg. Qcn., Yet. Bill., 22 (1928), Xo. 4. PP- I4I--J56).— Studies made 
by the author in collaboration with S. Xcungberg and T. Topacio have shown 
that a highly efficacious vaccine against rinderpest can be prepared from a 
suspension of finely ground tissues (Ijmph glands, spleen, liver) from animals 
killed in the acute stages of riiiileipest. The rinderpest virus In such vaccine 
can be promptly killed, without injuring the product, by the addition of 0.75 
per cent chlorofoim, and such vaccine can be used immediately after prepara- 
tion and possesses excellent keeping qualities, remaining potent at least one 
year. It was found that vaccine prepared from blood alone possesses no value 
whatever as an immunizing agent. 

The value of the vaccine has been fully established by tests on a large 
number of cattle and carabaos. Three 20-cc. doses of vaccine, with an Interval 
of one week between doses, were found to afford both cattle and carabaos a 
very solid immunity against severe infection. The experimental evidence ob- 
tained Indicates that the number of injections of vaccine may be reduced from 
3 to 1, at least in cattle. 

The blood changes in bovine piroplasmosis [trans. title], W. L. Yakimoff, 
W, J. Wassilewsky, and E. N. MABKOFF-PimiAscnEWSKY (Arch. Wiss, u, Prakt. 
Tierlieilk., 56 (1921), No. J, pp. ah's, in Trop. Vet. Bui., 16 (1928), 

No. 1, p. 7).— The changes found in the blood of cattle infected with bovine 
piroplasmosis include a reduction in the number of red corpuscles, with hl'ito- 
logical changes, and an increase in the mononuclears and a reduction in the 
neutroidiile polynuclears, together with the appearance of abnormal forms. 
The blood changes found in 743 animals affected with piroplasmosis and 100 
healthy animals are tabulated. 

Tuberculosis of the domesticated species of animals, A. S. OaiFFiTn (Jour. 
Compar. Path, and Thcr., 41 (1928), Nos. 1, pp. 53-75; 2, pp. 109-122) .—This is 
a contribution from the pathological department, Field Laboratories, University 
of Cambridge, dealing with this disease as found to occur in the various 
domesticated animals. ' ^ 

‘•Piltrable forms” of the tubercle bacillus: A critical review and per- 
sonal observations, F. B. Oooper and S. A. Petboff (Jour, Infect. Diseases, 43 
(1928), No, S, pp. 200-214)- — ^The authors failed to obtain growth from Berkefeld 
filtrates prepared from pure cultures of tubercle bacilli or from sputums which 
contain large numbers of this organism, and also failed to observe any demon- 
strable tuberculosis leading to a progressive disease either in the mother 
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inoculated with such filtrates or in the offspring. They were able, however, to 
demonstrate acid-last granules in such offspring, and typical acid-fast organisms 
were found in about 30 per cent of the full grown guinea pigs which had re- 
ceived filtrates. However, they also found these acid-fast organisms in the 
lymph nodes of 33 per cent of the apparently normal animals which had never 
been inoculated with this material. 

The lesions produced in guinea pigs vaccinated with B. O. G. and tested 
with a virulent strain of tubercle baciUi [trans. title], P. P. Dwijkovp and 
L. P. Masoubowski (Ann. Inst. Pasteur, U (1927), No. 11, pp. 1194-1199; aha. 
in Jour. Compar. Path., 41 (1928), No. 2, pp. 169, 170 ). — Studies made of the 
lesions produced in animals vaccinated against tuberculosis, when subsequently 
Inoculated with virulent tubercle bacilli, have led the authors to conclude that 
such inoculation of B. 0. G. vaccinated guinea pigs tends to set up an infection 
the lesions of which show a marked tendency to sclerosis. All the organs react 
to the infection, though in varying degrees, the sclerosis being more marked in 
the lymphatic glands and liver than in the spleen and lungs. 

Tularemia: Study of rapidly fatal ease (four days, seven hours) , W. M. 
Simpson (Arch. Path., 6 (1928), No. 4, pp. 553-514, pis. 2, figs, if).— This Is a 
detailed report of a rapidly fatal case in a 25-year-old dresser of rabbits at a 
market in Dayton, Ohio. 

A double intraderinal test for the diagnosis of bovine contagions abor- 
tion, A. W. Holtum (Jour. Cow par. Path, and Ther., 41 (1928), Nos. 1, pp. 
25-53 ; 2, pp. 79-93).— The experiments reported indicate “that a double Intra- 
dermal test, using a susijensiou of organisms killed by heat, is able to detect 
more reactors than the agglutination test in the light of our present knowledge 
of that test. Investigation of the maximum value of the nonspecific agglutinins 
present in the sera of normal cattle will increase the percentage of determinable 
reactions to the agglutination test, and furnish additional information as to 
the range of action of the intradormal test. 

“It appears possible to detect infection during the various phases in the 
evolution of the disease. Reactions were obtained at periods from 24 hours to 
2 years and 178 days after abortion, as well as in animals at various periods 
of gestation, in vii^gin heiLers, and in yearlings. Reac^tors retested after a short 
Interval again gave satisfactory reactions. No animal with a proved history of 
abortion failed to react to the lest. Pour strains of organism were used and 
appeared to be equally cfiicacious, including a freshly isolated strain and one 
that had been subcultured for over 18 years. The antigen appears to retain 
its potency as well when stored at room as at cold storage temperature, and 
gave as satisfactory results after storage for 5 months at room temperature 
as after et)ld storage for 3 months. 

“A dose of 0.2 cc. of antigen is a satisfactory amount to inject, as, although 
it only increases the dermal thickness by 1 mm., it is possible on palpation to 
make certain that the Injection is intrademal oven in the case of a veiy thick 
dermis. A diffuse swelling at a shaved site reaching twice the initial measure- 
ments of the demal fold, although relatively Insenbltlve as compared with 
larger reactions, must be considered positive. 

“ The degree of warmth and tenderness of the swellings varies considerably, 
large swellings being the most painful. If strict aseptic precautions are taken, 
the percentage of indefinite reaction should be smalL The number of observa- 
tions required are the same as for the double intradermal tuberculin test, and 
reactions requiring observations at a later period than 72 hours after the 
initial injection are rare. The test does not produce any recogni 2 iable systemic 
reaction, and milk yield is unaffected by it. The thickening of the deriiois 
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produced in reactors rebolves in a few weeks. On practical grounds, therefore, 
there appears to be no (objection to it. The consist eut nature of the experi- 
mental results appears to warrant the trial of the test under extended field 
conditions.” 

Abortion yields to sanitation and testing (Illinois Sta, Rpt, 192H, pp. 
121-124),— Thin is a report of the jear’s work by R. (Graham, B. A. Tunnicllff, 
and B. 0. McCulloch carried on in continuation of that previously noted (B. S, 
B, 58, p. 366). Further ijroof was obtained that sanitation and testing have 
done more to control the disease in the State cattle herds than all other pro- 
cedures employed It is concluded that the agglutination test for the detection 
of Brucella al)ortiiS is as accurate a method of dLignos ng contagious abortion 
as is the tuberculin test for tuberculosis. Thirty-six private owners are said 
to have signed an agreement to control abortion disease by the sanitation plan, 
11 ahortion-free herds having been established during the year against 7 the 
preceding year. The importance of avoiding the purchase and introduction 
of infected animals into the herd is p ilnted out, a history of the disease iii many 
herds having shown that a mild infection had been allowed to spread. The 
station dairy herd, which was s<‘pai’ftied into healthy and infected animals kept 
in separate quarters over a period of 3 years, has shown the value of abortion 
control, calves from an infected herd having been raised free from abortion. 

A study of the abortion-free herds has shown that a small percentage of 
the animals of such herds may abort from other causes than B, abortus, 
although approximately 90 per cent of all cattle abortions coming to the atten- 
tion of the investigators is traceable to B. abortus. While abortion has not been 
produced experimentally by the intravenous injection oC pregnaAt heifers with 
the Streptococcus alpha, it is suspected that this type of infection may be dis- 
seminated by breeding. 

In approximately 1,000 blood samples submitted for abortion tests the rapid 
method, first advocated by Huddleson and Carlson (B. S. K., 57, p. 672), was 
found to compare favorably with the slow method. 

Continuation of paper on lamb dysentery, T. Dalung (Vet Bee., 8 (1028), 
No. 40 1 PP* 841’^4S, 840), — ^This is a continuation of the paper previously noted 
(B. S. K., 60, p. 179), with discussions by others and a reply b> the author. 

Skillful feeders can salvage “ skip ” lambs (IlUnois 8ta. Rpt. 1028, pp. 
I 45 -I 48 ). — ^The results of difCerent treatments for tlie removal of worms from 
native lambs are reported upon in detail in tabular form by W. G. Kammlade 
and B. 0. McCulloch. They found that these so-called “skip” lambs, which 
are so thin that they dress carcasses wholly unsuited to practically any kind 
of retail trade, can be salvaged by the use of either copiJer sulfate or carbon 
tetrachloride. While a 3-cc. dose of carbon tetrachloilde proved more effective 
in removing stomach worms than any other treatment, the daily gains were no 
higher than when 3 oz. of a 1 per cent solution of copper sulCate were given. 
Three lambs died in the lot given carbon tetrachloride, while only one died in 
the lot given oopper sulfate. Apparently LugoTs iodine has no advantage over 
copper sulfate, and lambs so treated gained more slowly than any others. 

[Hog disease studies at the JUinoisi Station] {Illinois 8ta. Rpt, 1928, pp. 

Iirmunlzation work with baby pigs conducted by R. Graham and 
B. A. Tunnidiff, in which 2,442 pi^ of from 1 to 8 wedi^s of age were injected 
with potent anti-hog-cholera serum and virus over a 6-year period, a majority 
being treated at 4 weeks of age with 15 cc. of concentrated serum 3 cc. 
of virus, is reported upon in tabular form. Of these pigs, 1,183 were exposed 
to cholera at market age by injecting than with virus at the rate of 5 cc. each 
or by exposing them in pens with cholera-sick hogs. In three separate groups 
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of 45, 218, and 373 pigs immunized at 1 mouth of age, 2.2, 2.81, and 1.07 per 
cent, respectively, proved susceptible to hog cholera at market age. In a fourth 
group of 128 pigs none was susceptible. In two other separate groups of 804 
and 120 pigs, 11.84 and 10.83 per cent, respectively, proved susceptible to 
cholera. It is pointed out that while the experimental results Indicate that 
baby pigs can be immunized with considerable success, the practice is not 
recommended to vetorinians and iarmers as a general procedure to replace 
immunization following weaning. The technical results indicate, however, that 
the procedure can be used under favorable conditions with little danger. 

Further work on the resistance of swine to cholera, hy E. Roberts and W. B. 
Carroll (B. S. R., 58, p. 369), and of swine sanitation and the longevity of 
roundworm eggs in the soil, by B. C. McCulloch, Graham, TunniclifC, and Car- 
roll (B. S. R., 58, p. 367), is briefly referred to. 

Studies on the spread of avian tuberculosis by Graham, TunniclifiC, and 
McCulloch have shown that this type may he perpetuated in swine independently 
of contact with infected cliickcns or contaminated ground. The experiments 
have established the facts that (1) the avian type of tuberculosis is transmis- 
sible to swine; (2) this type of the disease may occur in wild birds and pigeons, 
as well as in chickens; (3) lymph glands of swine carcasses retained on the 
Chicago market were infected in a high percentage of cases with the avian 
type of the disease ; (4) when these retained swine carcasses were traced back 
to the point of origin they were found to come from farms harboring avian 
tuberculosis in a large percentage of the cases; t6) calves associating with 
tuberculous chickens sometimes reacted to the test for avian tuberculosis; (6) 
calves injected with the virus of avian tuberculosis reacted prominently and 
showed lesions of tuberculosis; (7) a benign type of tuberculosis in the lymph 
glands from cattle slaughtered at the Chicago market was found to be the 
avian type of the disease; and (8) the avian type was communicated to healthy 
pigs by association with infected swine. Avian tubercle bacilli were found in 
the feces of reacting pigs upon several occasions. Thus, sows infected with 
avian tuberculosis may be looked upon as a potential means of spreading the 
disease to pigs. In a total of 50 fecal specimens from 6 different pigs that had 
been infected with avian tuberculosis by contact with chickens over a period 
of 1 year, 25 per cent proved positive to the virus of avian tuberculosis upon 
test by animal inoculation. 

Graham, TunnlcUff, and McCulloch found the inflammatory condition of the 
vulva and vagina in young pigs, many inquiries regarding which were received 
at the station, to be -duo to the siioiled feed given the pigs, and they successfully 
demonstrated that the trouble can l>c prevented by supplying wholesome rations 
and pure water. This Is thought to bo the first time the nfteclion has been 
reproduced in oxporIm(*ntnl pigs by feeding damaged corn. A watery extract 
of the inferior corn pi*oducod mild symploms of the disease. The observations 
made suggest that the animals that have suffered from vulvovaginitis accom- 
panied by prolai>se should be marketed and not saved for breeding purposes. 

Immuulving young pigs against bog cholera, V, J. W. Benneui (Jf. Y. Btaie 
Yet. Col, Bpt, J926-27j pp. This is a report of work conducted in 

connection v^ith that noted from another source (B. S. R., 69, p. 476). Pigs vac- 
cinated by the simultaneous method at 3 weeks of age were found to be solidly 
immune at ages varying from 7 months and 11 days to 9 months and 7 days. 

The lymphatic system of the horse, II, Baum (Daa Lymph gefdaay atom ^ea 
Pferdea. Berlin : JaViua Springer, J028f pp, X+I3fif pis, 20) , — ^Part 1 of this work 
(pp. 1-5) consists of a brief general discussion, part 2 (pp. 0-32) dealing with 
the lymph glands, and part 3 (pp, 33-131) with the lymph vessels. 
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Horses protected with toxoids for first time (Illinois tSta, Rpt 1928, pp, 
160, 161), — Investigations were made by R. Graham, B. A. Tunnicliff, and B. 0. 
McCtdloch to determine the efficiency of formolized botulism toxin as an im- 
munizing agent in the horse and mule. The investigations Included the three 
tjpes of Clostridium totultnum poisoning designated as A, B, and C. It was 
found that formalin in the amount of 0.5 to 06 per cent added to filtered or 
unfiltered liquid cultures of C. totullmim B and 0 upon incubating one or more 
weeks at 37 to 42® 0. becomes sterile and relatively atoxic. Typo A toxin is 
apparently not completely detoxified as rapidly as B and 0, though some other 
factors may be involved in preparing an efficient type A toxoid. A single sub- 
cutaneous injection of 1 to 3 cc. of atoxic botulism toxins A, B, and C has im- 
munizing volue for guinea pigs. Horses and mules were not protected by single 
Injections of 20 to 30 cc. of botulism toxoids A, B, and 0, but two injections a 
week apart protected against the unaltered toxins. 

The intravenous administration of oil of chonopodium to horses, A. A. 
Pbyeb (Yet, Jour,, 84 (1928), No. 689, pp, //57-4fff).—The author finds that 
undiluted oil of chenopodium can be introduced into the jugular vein of horses 
without undue sequelae. A dose of 6 cc. In one case and 7.5 cc. in another failed 
to produce any constitutional disturbance when given to horses of approximately 
900 lbs. body weight, but in a third case the administration of 7.5 cc. to an ani- 
mal of the same body weight produced transient restlessness. In a fourth case 
the administration of 10 cc. to an animal of the same body weight evoked 
delirium. 

From the results obtained it is concluded that the anthelmintic value of oil of 
chenopodium, when administered to horses Intravenously, is low if not actually 
negative. 

[Poultry disease studies of the Hlinois Station] (Illinois 8ta. Rpt. 1928, 
pp. 162-167, fig. 1).— Further work (B. S. R., 68, p. 371) was conducted by 
B. Graham, B. A. Tunnicliff, and B. O. McCulloch with tbe intradermal or 
pullorin test for bacillary white diarrhea of fowls. Fifteen experimental pow- 
dered pullorlns were used in testing 1,137 chickens, of which 367 reacted to the 
agglutination test and 581 to the pullorin test. Of the agglutination reactors 
77.9 per cent were detected by the Intradermal test, with a complete agreement 
of the two tests in 66.9 per cent. 

The time and expense involved in preparing powdered pullorins prompted an 
effort to test the potency of liquid cultuie pullorins in different concentrations, 
cultures grown at 37® C. being killed by heating at from 60 to 65** for one hour 
or more. The experimental pullorins prepared by growing Salmonella puUorum 
in either Hskinsky’s synthetic media or bcef-extract broth seemed loss reliable 
than with the powdeied or chicken meat-mash pullorins. 

Further developments in the genetic studies of the resistance of chicks to 
bacillary white diarrhea by B. Robert*? and L. B. Card (B. S. R., 58, p. 372) 
are briefly reported upon. As the result of the four years’ work, tlie existence 
of hereditary resistance is said to be supported by (1) consistent difference in 
survival between selected and unselected lines; (2) higher survival among 
inbred than among noninbied flocks; and (3) consistent performance of 
individuals during successive years on the basis of survival of progeny. 

Bronchospirochetosis in the fowl [trans. title], P. Krage and F Wbis- 
gbsbeb (Oenm. Baht, [etc.-], 1. Am,, Grig., 102 (1927), No, 1-8, pp, 60-67, pi. i).— 
The author finds that the fowl may be affected with a bronchospirochetosis 
that clinically, patho-anatomically, and histologically is a fibrinous inflamma- 
tion of the mucous membrane of the upper respiratory tract and bronchi. It is 
caused by a spirochete resembling Treponema morsus muria that appears in two 
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separate forms. This spirochete also occurs as a saprophyte in the pharyngeal 
cavity of healthy fowls. 

On. the plurality of the dlphthero-varlola vims of poultry. — ^Immunity 
[trans. title], J. Lahayu (Ann. MU. VH., 75 {1928), No. 7, pp. 207-5(?2).— This 
is a further discussion (E. S. R, 5T, p. 281; 68, p. 281), in which it is pointed 
out that pigeon pox and fowl pox are caused by viruses distinct from each other 
but possessed of very marked affinities. It is shown that the virus of pigeon 
pox may be employed in vaccinating against fowl pox, and that experimental 
work with some 30 subjects indicates that when thus treated a solid immunity 
is acquired by the fowl both to pigeon pox and fowl pox. Its u'^e for this 
purpose is supported by the fact that some of the fowl pox virus used by the 
author for vaccination in control woik has given violent reactions. This 
immunizing property of the pigeon pox virus Is analogous to that of vaccinia 
for man. 

Experimental laceinatiou of birds with the a%ian type of B. O. G. 
against tuberculosis [tran*-. title], R. H^xnach {Ann. Itut. Pasteur, Ji2 {1928), 
No. pp* S83-S93).— In expeiimoiiLs conducted with B. 0. G some satisfactory 
results were obtained in immunizing against a massive Infection by ingestion — 
the usual portal of entry. 

Bacillary white diarrhea in baby turkeys, B. A. Hewitt {Oorrell Vet., 18 
{1928), No. S, pp. 27^275).— In this contribution from the Minnesota Experi- 
ment Station tlie author reports upon studies made of an organism identified 
as Salmonella pullorum, which caused the loss, of all the baby poults in a flock 
in Minnesota. A tabulation by months of the cases of bacillary white diarrhea 
in poultry flocks diagnosed at the laboratory shows the infection to have 
increased very rapidly in that State since 1918. 

Inoculation studies were conducted with the organism isolated from two small 
turkeys received at the laboratory for diagnof-is May 28, 1927. Grown in the 
differentiating carbohydrates the organism was found to be typical of the 
aerogenlc type of 8 . pullorum, giving acid and gas in dextrose, mannite, and 
galactose with no change in laeloso, sucrose, m«altose, dextrin, and dulcite. 
Cultures of this organism from each of the poults were injected into guinea 
pigs, rabbits, and chickens, the results of which are described. The organism 
isolated from poults was of low \irul(‘nce for other animals, although it was 
probably the cause of the dtuith of the guinea pig which died 10 days following 
Us injection. It was leainod that the two affected pouJls received had been 
hatched in an incubator that had previously boon used for hatching baby chicks 
and that all the poults hatched out in the flwk died. 

The etiology of blackleg atid methods of differentiaiius; Olosiridiuni 
chauvaei from other anaerobic organisms found in eases of blackleg, J. P, 
Scott {Omiell Vet., 18 {1928), No. S, pp. 2o9-07f).— In Ufls contribution from 
the Kansas Experiment Station the author reports upon the studies of 0. 
chauvoei, O. septteus {=Vihrion scptique. Bacterium oedematla maligni in 
part), 0. tockhii, 0. novyU 0. sporogenee, and 0. teriius. During the past 10 
years examinations have been made of more than 150 samples of material 
from cases of blackleg and diseases reported as blackleg. 0 . chativoei either 
alone or associated with other organisms has been Isolated. In a few instances 
in which the material was atypical or the history uncertain only C. sepUcus or 
C, welohU could be found, although there is a possibility that 0. chauvoel was 
also present. 

It was found that while 0. ohauvoci is the primary cause of blackleg, C, 
septum and other anaer<ibeH may bo associated with it in the production of 
this disease in cattle. 0. ohanvooi Is shovm to be a different saccharolytlc 
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fermenting organism and comparatively sn*='Ceptible to heat and drying. Its 
differentiation depends upon morphological and cultural characteristics and on 
the serum protection test. Ninety-nine strains of O, cfiauvoei obtained from 
iho United States, England, Ireland, France, Switzerland, Germany, South 
Africa, Aigentina, and Brazil were examined and found to be identical in all 
respects. 

Parasites and parasitic disease in the California valley quail, B. C. O’Rokid 
{Cahf, Fish and Game, Vf (1928), Ao. d, pp. 193-198, figs, -J).~A decrease in the 
number of valley quail occurring in California led to the studies a progress 
report of which is here presented. They have resulted in the pobitlve identifica- 
tion oi a protozoan parasite of the genus Haemoproteus in the red blood 
corpuscles. The percentage of parasitized blood cells ran as high as 7 per cent, 
the most heavily parasitized birds being found anemic. The failure to find 
evidences of accident or of disease other than that caused by this parasite has 
led to the conelubion that a fatal case of natural infection with Haemoproteus 
in the valley quail has been discovered. 

In the limited study conducted parasitized quail have been found in Napa, 
Contra Costa, Santa Clara, and Stanislaus Counties. 

A study of the diseases of the cottontail, Sylvilagus floridanus (Miller) , 
of New York State, C, A. Luedeb (N. Y. State Vet Ool. Rpt, 19B6-B7, pp, 164- 
182, figs, 9 ), — ^In examinations made of 54 rabbits, 16.6 per cent were found 
affected with abscesses, 90.7 per cent were infested with cs^sts of the larvae 
of the Oysticerous piaifomvis, 79.6 per cent were infested with either one or 
two species of tapeworms in the small intestines, and 13 per cent were infested 
with both species. Fleas were found infesting rabbits during all of the year 
except December, January, and February. While larvae of Outerehra cufdcuU 
were not found in any of the 64 rabbits examined, abscesses indicating that 
they had been present were observed in nine. A pure culture of nonhemolytic 
Staphylococcus aureus was isolated from each abscess. The five rabbits not 
showing cysts were all about S months of age. 

AGEICTJITTIRAL ENGINEEEING 

[Agricultural engineering studies at the Illinois Station] (Illinois Sta, 
Rpt 1928, pp. 234^253, figs. 5 ). — ^The progress results of experiments on the 
agricultural use of electricity, operation of a general purpose tractor, corn borer 
control by machinery, terracing, and combining practice (including tests with 
29 combines and 11 threshing machines with wheat and oats and 11 combines 
with soy beansl , are briefly reported. 

It was found that where conditions favor the use of large teams, the hitches 
and methods of driving that have proved practical in grain-farming sections 
of the West and Northwest are also satisfactory under Illinois conditions. 

In gas-engine lubrication studies there seemed to be a close relation between 
the ability of an oil to resist crank-case dilution and the number of hours it 
can be used in an engine. 

In drainage experiments it was found that the tile laterals must be spaced 
reasonably close for quick drainage in the tight clay soils of southern Illinois. 
Tests of the use of heated air in com drying showed that a drying temperature 
of 130® F. did not lower the germination percentage of the corn, but that a 
temperature between 140 and 150® materially decreased germination. For 
practical purposes in the drying of corn for livestock feeding there appears 
to be no objection to a drying tmperature as high as 150®. 

The dements of hydrology, A. F. mms. (New York: John WUey d Sens; 
London: Ohapman & EaU, 1928, 2- ed., rev., pp, XV+m, figs. 313) v— This is the 
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second revised edition of this book (B. S* E., 42, p, 681). It contains the 
following chapters : The atmosphere — ^its temperature, pressure, and circulation ; 
water — ^its various states and their properties; precipitation — its occurrence 
and distribution; evaporation from water surfaces; evaporation from land 
areas; transpiration; deep seepage; run-off; stream-flow data; supplementing 
stream-flow data; niodiflcalion of stream flow by storage; and note to teachers 
of hydrology. 

Daily river stages at river gage stations on tlie principal rivers of the 
United States, H. 0. FaANKENPiiflrn (IT. 8. Dept. Agr., Weather Bur., Daily 
River Stages, 05 (1927), pp. II+18Jj). — ^This volume, containing data on the 
dally river stages for 1927, constitutes the twenty-fifth of a series of reports on 
the subject (B. S. E., 57, p. 776). 

Surface water supply of Pacific slope basins in California, 1924 (U. 8. 
Qeol. Survey, Water-Supply Paper 591 (1928), pp. VIII-{-4i8, fig. I).— This re- 
port, prepared in cooperation with the States of California and Oregon, pre- 
sents the results of measurements of flow made on streams In the Pacific slope 
basins of California during the year ended September 30, 1924. 

The water relations of Yakima Valley soil, 0. S. SoorrExn and O. 0. 
Wbight (Jour. Agr. Research [U. 8.], J7 (1928), Ro. 2, pp. 55-85) .—Studies 
conducted by the U. S. D. A. Bureau of Plant Industry with sandy loam soil 
having a moisture equivalent of about 16 per cent are reported. When the soil 
was irrigated it was found to hold about 16 in. of water in the first 6 ft. 
When the available supply of water was al)sorbed, as by a crop of alfalfa, it 
still contained about 5 in. of water in the first 6 ft. 

**The indications are that when the soil contains less water than its field- 
carrying capacity, the loss of water by vaporization takes place not only at 
the soil surface but also well down In the soil. It seems probable also that 
the movement of water through the sou in the direction of establishing condi- 
tions of moisture equilibrium, when the moisture content is below the field- 
carrying capacity, takes place not so much by capillarity as by vaporization 
and subsequent condensation. 

“With this soU, at least, the proiwrtlon of water available to crop plants 
(i. e., to alfalfa) is about 70 per cent of the field-carrying capacity, rather than 
about 45 per cent, as would be Inferred by computing the wilting coelficient from 
the moisture equivalent. In order to leach the root zone and thus remove 
thel highly soluble salts brought in by the irrigation water, it is necessary to 
apply more water than is customarily used to supply the needs of crop plants 
If the irrigation water is salty, tlie root zone must be leached more frequently 
than when purer water is used.” 

An apparatus for adding gypsum to irrigation water, C. S. Scoobxsxu and 
B. W. Knight (U, 8, Dept. Agr. Giro. S8 (1928), pp. 6, figs. 0).— A description 
is given of a device for adding gypsum to irrigation water. It Is made chiefly 
of galvanized sheet iron and consists of a hopper, a revolving feeding device, a 
submerged stirring device, and a paddle wheel driven by the irrigation stream to 
actuate the feeding and stirring devices. The results of tests of the machine are 
also recorded. 

Ohlorinated copperas — a new coagulant. It . L. Hedgepeth and N. 0. and 
W. C. Olsen (Jour. Amer. Water WorJos Assoc., 20 (1928), No. 4, pp. 4fl7--#70). — 
Bsperiments are reported which showed that ferrous sulfate and lime were not 
satisfactory coagulants unless the ferrous sulfate was oxidized to the ferric 
state. Prechlorination with reasonable doses did not improve the coagulation 
of highly colored water when applied in the mixing chamber, and reduced the 
tendency of the sludge In the coagulation basins to ferment. Copperas com- 
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pletely oxidized with dilorine in the ratio of 1 part of chlorine to 7.8 parts of 
copperas, produced a coagulant superior to alum In color removal qualities and 
more economical because of its higher efficiency. A combination of chlorinated 
copperas, alum, and lime or sodium aluminate produced an attractive and 
economical filtered water. 

Cost studies in clearing limestone land, H. B. Josephson (Agr, Engin,, 9 
(1928), No. 9, pp. 275, 276, figs. 4). — ^Experiments conducted at the Pennsyl- 
vania Experiment Station on the cost of clearing land of rocks by drilling and 
blasting are reported. The cost was $1.72 per cubic yard of rock removed 
where the rocks were drilled and $1.95 per cubic yard where no drilling was 
done, indicating the practicability of drilling large rocks. 

Public Roads, [September, 1928] (U. 8. Dept. Agr.. PuUio Roads, 9 
(1928), No. 7, pp. 129-162-{-i2‘], figs. 22). — ^This number of this periodical con- 
tains the status of Federal aid highway construction as of August 31, 1928, 
together with the following articles : A Study of Highway Traffic in the Cleve- 
land Regional Area (pp. 129-138, 132) ; Field Experiments in the Curing of 
Concrete Pavements, by F. H. Jackson and G. Werner (pp. 139-146) ; Relation 
Between the Standard Abrasion Tests for Stone and Gravel, by D. O. Woolf 
(pp, 146, 147, 162) ; and Strength Characteristics of Concrete as Indicated by 
Core Tests, by A. N. Johnson (pp. 148-162). 

Colorado pavement and subgrade studies, O. V. Adams and J. G. Ross 
(Colorado 8ta. Bui. 330 (1928), pp. 69, pis. 2, figs. 15). — ^The rebults of a large 
number of studies, conducted in cooperation with the U. S. D. A. Bureau of 
Public Roads, are reported which indicate that sand cushions and granular 
layers of subgrade treatment should be provided with means of lateral drain- 
age. Hair checks are a source of weakness in a pavement which is apt to 
result in further deterioration. Pavement cracks have been found to be more 
closely associated with clay soils having a high moisture content. The amount 
and character of traffic and in some cases the character of aggregate used 
appear to be the most important factors affecting the wear of pavements. In 
general it has been found that the 28-day strength of field cylinders is a good 
indication of the ultimate strength of concrete as shown by drill cores. The 
mechanical analysis, moisture equivalent, and lineal shrinkage tests were 
fairly satisfactory for determining the qualities of soils, but the value of the 
vertical capillarity test is questionable. 

A bibliography is included, together with appendixes describing methods for 
the preparation of soil samples and determining the moisture equivalent, 
capillary moisture, lineal shrinking percentage, and mechanical analysis of 
soils. 

Cements, limes, andl plasters, B. 0. Eckbsd (Nexo York: John Wilcg Soils; 
London: Chapman d Hall, 1928, S. cd., pp. NXXIV+OOO, pis. 5, figs. 156). — This 
is the third edition of this book (E. R. R„ 48, p. 589), which presents informa- 
tion on cements, limes, and plasters and their materials, manufacture, and 
properties. 

Shrinkage of boai*ds of Douglas fir, westeim yellow pine, and the south- 
ern pines, B. 0. Peck (Amer. Lumherman, No. 2774 (1928), pp. 52-^4, figs. 7 ). — 
Results of studies conducted by the U. S. D, A. Forest Service are briefly re- 
ported in graphic form. Special attention is drawn to the data on the relation 
of moisture content to shrinkage in longleaf pine, shortleaf and loblolly pine, 
western yellow jdne, and coast Douglas fir. They show that the shrinkage rate 
is low at first, then high, and then low again, and that it Is highest in the gen- 
eral vicinity of a moisture content of 12 per cent. In most cases the data 
Indicate a slight shrinkage of the piece as an entirety before the average mois- 
ture content reaches the fiber saturation point 
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The total radial shrinkage is approximately 76 per cent of the tangential 
shrinkage. The range in tangential shrinkage is from 5.5 per cent in both 
heartwood and sapwood of western yellow pine to 7.2 per cent in longleaf heart- 
wood. The range in radial shrinkage is from 3.9 per cent in western yellow 
pine sapwood to 6.4 per cent in longleaf sapwood. 

The possibilities of power alcohol and certain other fuels in Australia, 
G. A. Cook (Amt. Council Soi. and Indus. Research Bui. S3 (1927) ^ pp. 106 ). — 
This study brings out the fact that, as regards fermentation power alcohol, 
Australia appears to be in much the same position as most other countries in 
that the necessary raw materials are in general too valuable as foodstuffs to 
permit of their use for distillation. It appears, however, that in certain parts 
of Australia raw materials could be produced at such a cost as would enable 
any alcohol distilled from them to compete with gasoline, particularly if such 
alcohol were marketed in the areas of production. 

This consideration of the cost of raw materials applies more to cereals 
to tubers. In fact, in some Australian localities the fermentation of certain 
varieties of tubers is commercially attractive. Cassava, arrowroot, sweet po- 
tatoes, and beets are worthy of consideration in this connection. It is thought 
Questionable whether fermentation alcohol can completely solve the national 
fuel problem. 

As regards synthetic methods, it appears that neither the ethylene nor the 
acetylene processes have much hope of commercial succe.^^s in Australia. 

A study of substitute fuels for gas engines, P. li, Oarreon (Agr. Bngin., 
9 (1928) f No. 9, pp. 289-291, flgu. 6). — Studies conducted at the California 
Experiment Station on the use of commerciiil alcohol mixed with either gasoline 
or kerosene as fuel for gas engines are reported. 

The results indicate that most farm ga.s engines on the present American 
market operating with gasoline or kerosene can be run with mixtures of gaso- 
line and alcohol without structural changes. JMany engines designed for using 
either gasoline or kerosene con, without material alteration, be adapted to the 
mixture of alcohol and kerosene. The total fuel consumption per horsepower 
hour, by weight, is less when using a mixture of alcohol and kerosene than 
when using kerosene alone except in the case of engines with very low com- 
pression ratios. In order to use mixtures of kerosene and alcohol it is necessary 
to have a carburetor with two fuel needle valves and jets. 

The mixture of gasoline and 190 proof alcohol, as it forms a miscible mixture 
to the extent of 1 : 2 ratio at 70® F., can be readily used in places where alcohol 
is a cheaper fuel than gasoline. The engine tested started easily with the 
mixture of gasoline and 100 proof al<*ohol with a ratio as low us 1 part of gaso- 
line to 10 parts of alcohol and with a room temperature of about 60®. To secure 
economical results it was necessary to keep the circulating water as hot as 
possible, and to advance the ignition timing as Uie percentage of alcohol in 
the mixture was increased. 

The mixture of alcohol with either gasoline or kerosene exhibited less ten- 
dency to deposit carbon in the cylinder tlian either kerosene or gasoline and 
also less tendency to dilute the oil. The engine ran smoother on the mixtures 
of alcohol with either kerosene or gasoline than when operated on gasoline oi 
kerosene alone. A bibliography is included. 

Some power problems of the farm, J. M. Smith (Alberta Univ., Col Agr. 
Bui 17 (1028), pp. 40, figs. 24 ).— An outline is given of power problems of the 
farm, Including discussions of horsepower, brake and drawbar horsepower, 
sizes and speeds of pulleys, and belt lacing. 
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Measured pulling power of many teams studied (Illinois 8ta, Rpt. 1928t 
pp, 161, 162), — ^Experiments by J. L. Edmonds and B. T. Robbins on the pulling 
power of 209 teams, using a Collins dynamometer, showed that massive build, 
energetic but calm disposition, and steady driving are the main factors in 
success in pulling. 

Tests of tractor wheel equipment, II. B. Joskphson (Agr. EngUu^ 0 (1928), 
yo. 10, pp. S13S15, figs, 4), — ^Expeiiments conducted at the Pennsylvania Ex- 
periment Station are reported. The results showed that rubb(‘r-tired wheels 
without chains provided sufficient traction for general field work, other than 
plowing, only under the most favorable condition^. A little moisture on the 
surface caused the wheels to spin. The tractor equipped with rubber-tired 
drivewheels and metal front wheels was driven at 4 miles per hour over rocky 
farm roads with perfect comfort to the operator. Rubber-tired front wheels 
made steering difficult and were not necessary for purposes of securing easy 
riding. The ground appeared to be packed more by rubber-tired wheels than 
by any metal wheels u^ed. 

Spade lugs on an 11-in. rim gave by far the best traction of all wheels 
tested, both on plowed ground and In sod. Angle lugs on a 6-ln. rim gave very 
nearly the same traction as the open wheel with cone lugs. The open wheel 
without lugs worked well for light hauling; the tractor rode smoothly but 
traction was limited. The solid rims with angle lugs were conveniently 
attached to this wheel for field work. 

The harvesting of cornstalks, J. B. Davidson and E. V. Coliins (Agr, Bngin,, 
9 (1928), No, 10, pp. SOI, S02, figs. 2). — ^The results of studies conducted at the 
Iowa Experiment Station on the harvesting of cornstalks for industrial use 
are reported, which indicate that with efficient organization and management 
cornstalks may be collected at a practical cost and in sufficient quantity to 
meet factory demands. 

Electro-farming, R. B. Matthews (London: Brnest Benn, 1928, pp. XVn+ 
S57, figs. This book is based on British experience in the use of elec- 

tricity in agricultural practices. It contains chapters on electrofarming ; the 
power station and the agricultural load; private electric generating plants; 
agricultural electric motor drives; systems of overhead transmission; electro- 
fanning in other countries; rural industries; wiring and lighting of farm 
buildings; electric plowing; harvesting; handling crops; threshing; electro- 
silage; electroculture and light treatment; irrigation, pumping, and liquid 
manure distribution; electricity on the poultry farm; electricity on the dairy 
farm; bees; and applications of electricity in the homestead. 

Grinding feed with electric power, P. J. Zink (Agr. B^igin., 9 (1928), 
No. 10, pp. 807, 808, fig. J).— The results of studies conducted at the Iowa Ex- 
periment Station are briefiy reported, showing that ** the farmer who needs 
only one or two hundred bu, ground annually should have it done at a custom 
mill if within a reasonable hauling distance. A farmer requiring more than 
400 bu. ground per year can well afford to own his own equipment and do the 
grinding work on his farm. Home grinding costs approximately one-half that 
of custom-mill grinding when more than 700 bu, are ground annually. Of the 
two types of home grinding the small mill will operate from 26 to 86 per cent 
cheaper than the large equipment , . . Prom all points of view, when 
improved for automatic or semiautomatic operation the small equipment is 
superior to the larger equipment. It is cheaper to operate, a lower capacity 
ti-ansformer may be used, it gives a greatly Improved load factor, and aids in 
^the improvement of the demand and diversity factors of rural distribution lines.” 

Electric heating, E. A. Wilcox (New York and London: MoBravySill Book 
Cq*, 1928, pp. V‘III+469, figs. 152) . — This hook contains chapters on fundamen- 
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tals of heat; electrical Xundamentals ; resistor elements and heating units; 
cooking ; water heating ; air heating ; oven heating ; heating furnaces ; iron- and 
steel-melting furnaces; brass-melting furnaces; high-frequency furnaces; pot 
furnaces ; miscellaneous furnace applications ; arc welding ; resistance welding ; 
metal heaters; sterilizers, stills, and steam boilers; liquid heating and compound 
melting pots ; incubators and brooders ; miscellaneous heating appliances ; metal 
coatings; temperature measurement and control; and thermal insulation. 

The unit space method of barn planning, D. G. Carter {Agr, Engin.^ 9 
(1928), No. 9, pp. 27i-975, figs. 7). — A. space unit method of barn planning 
developed at the Arkansas Experiment Station is described. 

EITEAL ECONOMICS AND SOCIOLOGY 

[Investigations in farm organization and management and agricultural 
economics at the lUiuois Station, 1927—28] (lUinois 8ta. Bpt. 1928, pp. 
195-233, figs. 9). — ^Tbe results of investigations not previously noted are reported 
as follows : 

[Farm organisation an^ management, H. C. M. Case and M. L. Mosher] (pp. 
396-199). — ^Tables are given summarizing the 1927 records and important factors 
affecting the earnings on 200 of the 239 farms in the cooperative farm bureau- 
farm management service project, previously noted (B. S. R, 68, p. 379). 

[Farm earnings, H. C. M. Case, B. K. Hudelson, and H. A. Berg] (pp. 199- 
209.) — Kecords and accounts kept in 1927 on 1,102 farms under the project 
previously noted (B. S. B., 58, p. 379) are summaiized by 9 areas, consisting 
of from 1 to 4 counties, and a map is given showing by areas the computed 
earnings for farmers in 8 different farming-type areas of the State. The com- 
puted earnings from 1920 to 1927 changed as follows : Increased, grain farming 
area from 1.5 to 2 per cent, and wheat and dairying area 2.1 to 2.5 per cent ; 
and decreased, dairying area from 2.9 to 2.7 per cent, mixed livestock area 3.6 
to 1.6 per cent, beef and hog area 2.3 to 1.5 per cent, general farming (corn) 
area 2.3 to l.G per cent, general farming (wheat and corn) area 2.6 to 1.7 per 
cent, and mixed farming 4.3 to 1.6 per cent, averaging for the State 2.3 to 
1.8 per cent. 

The reasons for the increases and decreases in the different areas are discussed 
briefly, 

[Cost and profttatleness of crops, H. 0. M. Case, B. H. Wilcox, J. B, Andrews, 
and H. A. Bei*g] (pp. 210-212). — ^The cost records for 1927 from 15 farms in 
Champaign and Piatt Counties and 17 Clinton County farms obtained in the 
study previously noted (B. S. B., 68, p. 879) are analyzed. The average net 
costs of different crops for the year wore com husked in the field 60 cts., oats 
60 cts., winter wheat $1.17, and soy beans threshed $1.69 per bushel, and clover 
and mixed hay $12.82 per ton. Corn husked in the field and winter wheat 
showed $3.91 and $1.39 profit per acre, respectively; and oats, soy beans 
threi^ed, and clover and mixed hay showed losses per acre of $6.32, $7.68, and 
$8.90, respectively. 

[Costs and power needs of combines, B. 0. Boss and L. A. Beynoldsonl (pp. 
213-216). — ^Becords were secured on 77 combines located in 24 counties- The 
season’s costs for cutting and threshing, not including hauling the grain, for 
different sizes and types of machines were as follows: Power take-off type, 
8-ft. machines $356.89 for 194 acres, and 10-ft machines $496.18 for 297 acres ; 
and motor-mounted type, 9-ft. machines $500.72 for 248 acres, lO^ft. machines 
$561.60 for 284 acres, 12-ft. machines $673.81 for 322 acres, and 16-ft machines 
^16.12 for 460 acres. Of the total cost, from 21 to 26 per cent was labor, 16 to 
26352—29 6 
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23 per cent power, 24 to 34 per cent depreciation, about 12 per cent lubricants, 
7 to 10 per cent interest, about 6 per cent repairs, and 2 per cent belter. The 
total cost of cutting and threshing averaged approximately $2 per acre for 
wheat, oats, and barley, and nearly $2.25 for soy beans. 

\_Porlc production costs, R. H. Wilcox and H. P. Rusk] (pp. 215, 216). — ^The 
final year’s data on the project previously noted (E. S. R., 68, p. 380) were 
completed. The results for the 3 years showed that pigs farrowed during the 
late spring and early summer required 10 lbs. more grain and 4 lbs. less pro- 
tein feeds, and fall pigs 4 lbs. less grain and 3 lbs. less protein feeds to 
produce 100 lbs. of pork than did the early spring p.gs. The late spring 
pigs were marketed at an average weight of 237 lbs., and the early spring 
pigs at an average weight of 207 lbs. Farms with only tried sows in their 
spring breeding herds averaged 6,1 pigs weaned per sow, as compared with 
5 7 pigs on farms using only gilts. The average cost of producing 100 lbs. 
of pork was $11.14 for pigs weaned in litters of less than 4, and $8.39 for those 
in litters of over 6 pigs. 

[(7o5t« of producing milk, H. 0. M. Ca^e, K. T. Wiight, and 0. S. Rhode] 
(pp. 216-218). — The costs of production per 100 lbs. of milk varied from $1.66 
to $3.18 on 60 farms studied. On 36 farms located near Chicago, the average 
total costs per 100 lbs. of milk were $1.81, $2 09, $2 32, and $2.30, and the 
average profits per cow $83.40, $54.22, $51.41, and $42.57 for the groups of 9 
cows each, with an average yearly production of 9,743, 8,003, 7,227* and 6,303 
lbs. Feed averaged 51 per cent, man labor 21.6 per cent, depreciation 10.6 
per cent, and other costs 16.8 per cent of the total cost of production for all 
the herds. 

IMarketing soy leans, C. L. Stewart, O. Ii. Whalin, and h. F. Rickey] (pp. 
219-221) . — Some of the new problems arising from the approximately 613,000-bu. 
increase in the production of soy beaus are discussed. 

[Finanoial operations of elevators, 0. L. Stewart, L. J. Norton, and L. F. 
Rickey] (pp. 222-225). — ^Replies by 471 farmers to a questionnaire relative to 
farm storage facilities and practices showed that more adequate farm storage 
would have made possible slower marketing of grain one-seventh of the time 
in the State as a whole, and one-fifth of the time in eastern Illinois. More 
available credit would have delayed marketing about one-fifth of the time 
in the State as a whole and about one-third of the time in the eastern and 
central parts of the State. 

A study of the audit reports of 56 companies for the year ended December 31, 
1925, showed that 23 failed to pay expenses, including interest on money 
borrowed and depreciation, 16 of the failures being due to inadequate grain 
income, 3 to inadequate merchandise income, and 4 to excessive expenses. The 
average expense of the 66 companies was 4.54 per cent of the sales in dollars, 
of which 37.2 per cent was for labor and management, 24.4 per cent for property 
expense, 11.2 per cent for business expense, 10.7 per cent for interest paid, 
and 16.4 per cent for interest at 7 per cent on net worth. 

[Price studies, L. J. Norton] (pp. 225-229). — ^A graph, prepared by B. B. 
Wilson, is given showing the yearly prices of hogs from 1866 to 1927. 

A graph is also given showing for each of 14 farm products the average 
prices in 1922-1926 and in 1927 in percentages of the average prices for the 
period 1910-1914, and the factors affecting the probable permanency of the 
changes arc set forth briefly. 

A graph showing the relative production per capita in the United States 
and prices paid farmers for 11 important sources of food combined is also 
included. 
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[Land fe/.ure, C. L. Stewart] (pp. 230-233). — ^An analysis is made of Uic 
data of the 1926 Federal agricultural census. Tenants in Illinois operated 
61.4 per cent of the harvested crop land and 39.3 per cent of other land in 
farms. Part owners operated 14.5 per cent of the farms, 17.7 per cent of the 
crop land, and 16.0 per cent of the noncrop land, and managers 1.3 per cent 
and 1.8 per cent, respectively, of the crop and nonr'rop land. The percentage 
varied greatly in different sections, that for managers in Lake County being 
12.2 per cent, and that for part-time owners being higher than that for full 
tenants in 8 .counties in southern Illinois and for that of full owners in 5 
counties in southern and 4 counties in the central part of the State. While 
lull tenants operated 03.6 per cent of the total crop land harvested by full 
tenants and full owners, that percentage was exceeded in 5 counties in southern 
and 10 counties in northern Illinois and 29 counties in central Illinois, and in 
14 counties the percentage was about 75 per cent. The percentage of cash 
tenants related to land owners by blood or marriage was less than 10 per cent 
in 7 counties, and that of share and share-cash tenants varied from 7.4 per 
cent in one county to over 45 per cent in 4 counties. 

Tenants purchased on an average $12 worth of supplies and made $268 
worth of sales per capita through cooperative organizations, as compared with 
$14 and $214, respectively, for full owners and part owners combined, 

[Investigations in agricultural economics at the Kentucky Station, 
1927] (Kenlucky 8ia, Rpt. 1927, pt 1, pp, 8-12, i21).— Results of investigations 
are reported as follows : 

Factors for profitalle farming, — ^An analysis of 103 representative farms in 
Green, Taylor, and Adair Gounlies for the year ended March 1, 1027, showed 
that the 25 least profitable farms made an average of 2 per cent on the invest- 
ment, after paying all expenses and allowing $193 per farm for operator’s 
labor, while the 25 most profitable farms made 17.6 per cent. Better livertock, 
better cropping systems, higher crop yields, better balance between crops and 
livestock, larger receipts, more effective spending, and size of business were 
the chief factors affecting the size of profits. 

Coat of production studies in centra! Kentucky, — kxx analysis of the cost 
and returns of crops for 1921 to 1020 on representative farms showed that man 
labor per bushel of corn grown and harvested varied from 0.68 to 1.8 hours 
on different farms. Yield per acre, size of implements, size of fields, and the 
extent to which work was planned, scheduled, and dispatched were the chief 
causes of the differences. 

Business analysis of Christian County fanns, — study of 66 farms In 
Christian and Todd Counties showed that on the 12 most profitable farms the 
average net return was 100 per cent higher and the return on capital invested 
50 per cent higher than the average for the 66 farms. The average expense 
per $1 of income was 54 cts. on the more successful farms and 71 cts. on the 
56 farms. Utilization of labor and income from livestock were the major 
factors affecting profits. 

Farm tenancy studies, — Comparison of average earnings of 55 tenants on 
tobacco farms in Fayette County in 1924 and 1926 showed that the average 
net earnings, Including things furnished by the farm and rent on tenant house, 
decreased from $1,051.18 to $628.16. The chief cause of the decrease was 
the decline in the receipts per acre from tobacco, being from $112.24 to 
$60.87, due chiefly to the decline in price. Data regarding 176 landlords for 
the same years showed that return on Investment and rent per acre received 
declined from 12.11 per cent and $24 to 7.6 per cent and $11.60. 
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A Study of the attendance recoi-ds of 19 rural white grade schools, 2 high 
schools, and 6 colored schools showed that the total average enrollments for the 
9 school months were 1,214.65, 86, and 306.22, respectively; total number of 
pupils leaving school during the year 527, 26, and 26; total new enrollments 
during the jear 416, 6, and 29; total number of pupils leaving school during 
the tenant moving period 294, 14, and 10; and the total number of pupils 
enrolling during the tenant mo\iiig period 199, 5, and 7, respectively. 

iPouUrif marketing .] — ^A study covering farm prices for 15 years showed 
that the price in the United States of turkeys has averaged nearly 1.5 cts. 
per pound higher in December than in November. The November price was 
exceeded by 1 ct. or more by the December price in 10 years and by the Jan- 
uary price in 8 years. There was a slight tendency for capon prices to be high 
during the first part of January, lower until the latter part of IVIarch, and 
then higher again. For the last 7 years the average prices per i)Ound in New 
York City for dressed capons of different weights were, 10-lb. capon, 47.3 
cts. ; 8-lb., 44.4 cts. ; and 5-lb., 35.8 cts. 

Profitable farming systems for the intensive spring wheat area in South 
Dakota, 0. A. Bonnen and E. H. Eogers (South Dakota Sta. Bui. 2S5 (1928), 
pp. 48, figs. 17). — ^This bulletin reports the results of the second study in the 
series previously noted (E. S. R., 58, p. 186), having for its object the deter- 
mination of the systems of farming likely to give the best results in the 
principal type-of-farming areas in the State. The work was done in coopera- 
tion with the Bureau of Agricultural Economics, U. S. D. A., and the data 
were collected from 20 farms in Brown County during the years 1925 and 1926. 

Tables are given showing the relative prices for crops and livestock prod- 
ucts over a period of years, the standard yields and material requirements 
for crop production, and standard feed and labor requirements for livestock 
and for milch cows, and comparisons are made of the organization, operation, 
returns, labor income, labor requiiements, etc., for 240-, 320-, and 480-acre 
farms organized according to actual and suggested systems. 

Taxation and public finance in Sonth Dakota, E. P. Crossen (South Dakota 
Sta. But. 232 (1928), pp. 76, figs. 6).— The sources and amounts of Stale, county, 
township, municipality, and school district revenues; the metliods of levying 
and collecting the general property taxes ; the State, county, township, munici- 
pality, and school district expenditures for different purposes; the State, 
county, school district, and municipal indebtedness; and the fiscal adminis- 
tration in tlie State are described and discussed. 

The results are presented of a detailed study, made in 5 representative 
counties of the State, of the relation of taxes to net income from farm and 
city property. Tlie data were obtained by enumerators from farmers and 
property holders, real estate operators, banks, and holding corporations of 
banks. The percentages of net rent paid in general property taxes in the 
years 1919 to 1926, inclusive, varied from 7.4 to 120 per cent, and the 8-year 
averages for the different counties varied from 21,9 to 40.1 per cent on farm 
lands. On rented city real estate the taxes other than city taxes varied 
from 12.6 to 26.3 per cent of the net incomes, and the 8-year averages for 
the different counties varied from 16.1 to 20.3 per cent. The average per- 
centages for the 8-year period of the property taxes on farm real estate levied 
by the different taxing units varied in the 6 counties, as follows: State taxes 
tr<m 9.1 to 20.2, averaging 16.9 per cent ; county taxes, 28.1 to 55.8, averaging 
83.3 per cent; and township and school district taxes, 35,1 to 61.7, averaging 
50E per cent. Those of the property taxes on city real estate other than 
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taxes levied by the city varied as followed: State from 6.5 to 10.2, averaging 
8.5 per cent; county, 11.9 to 33.8, averaging 23.6 per cent; and municipality, 
69.7 to 79, averaging C7.9 per cent. 

The factors to be considered in formulating tax policies are also discussed. 

The study was made in cooperation with the U. S. D. A. Bureau of Agri- 
cultural Economics. 

Major transactions in tho 1926 December nlicat future, J. W. T. Dtmx 
and G. W. Hoffman (CT. 8. Dept. Apr., Tech. Bui. 19 {J928), pp 52, pis. 2, 
figs. 8). — ^This bulletin is the third of the series previously noted (E. S. H., 57, 
p, 86), and carries the analysis ftom June 1 to December 31, 1926. It deals 
primarily with transactions in the 1926 December luture, hut transactions in the 
1926 July and September and in the 1927 May futures are also included. The 
prices and trading during the summer and fall of 1926; the market position 
of 42 large speculators ; the net position of small traders, being the customers of 
15 clearing firms of the Chicago Board of Trade, and of 22 hedging accounts 
compared with price ; and the net position and net trades of 6 leading specula- 
tors are analyzed and discussed. 

The relationship of the net position of the 42 large speculators at the dose 
of the market each day and tho closing price of the appropriate future showed 
a correlation coefficient of +0.71, and that of the small trader a coefficient of 
— 0.83. The coefficient in the case of the 5 largest speculators who at some 
time during the period covered were long or short over 2,000,000 bu. was +0.72. 
The price moved in the same direction as the net trades of the 5 leading specu- 
lators on 68 per cent of the days when that group traded to a net amount of 
500,000 bu. or more, on 79 per cent of the days when the group had net trades 
of 1,000,000 bu. or over, on 86 per cent of the days when the group’s net trades 
were 2,000,000 bu. or over, and on each day when its net trades were over 
5,000,000 bu. 

Market destinations of Illinois grain, 0. L. Stewart, D. J. Norton, and 
L. F. Kioket (Illinois 8ia. Bui. SIS (1928), pp. 6U11S, -figs. Id).— This bulletin 
is based on an analysis of the shipping records of about 350 Illinois elevators 
for July, 1023, to June, 1925, and about 175 elevators for the year July, 1925, 
to June, 1926. Tables and graphs are induded showing the proportion of ship- 
ments of corn, oats, and wheat from the northern, central, southern, and western 
districts of the State to different markets. Transportation rates and other costs 
affecting the choice of markets in the different districts and the changes in 
markets from 1912 to 1917 and from 1923 to 1926 are Included. 

Comparisons of tho pre-war and post-war distribution of grain for a bdt of 
counties across the central part of the State showed that the i>ercentages going 
to Chicago declined from 51 to 17 for oats, 38 to 23 for corn, and fi*om 70 to 64 
for wheat. The largest increases were Decatur from 4 to 22 per cent for com, 
St. Louis from 8 to 23 per cent and southern points other than Memphis and 
Indiana points other than Indianapolis from 2 to 9 per cent for oats, and Illinois 
mills from less than 1 to 4 per cent for wheat 

No marked differences were found in the markets used hy farmers* elevators 
or privately owned elevators. 

South Dakota potatoes: Production, prices, destinations, V. B. Wbktss 
(South Dakota Sta. Bui. 2S4 (1928), pp. 40, figs. ^8).-— Tables and graphs are 
presented and discussed showing for the United States and South Dakota the 
location of the potato-produciug areas, the yield per acre, and the trend of pro- 
duction, 1890-1924; for tlie 26 late-crop States and South Dakota the reiatloii- 
ships between production, farm price, and farm value and between farm jMclce 
and farm value one year and the acreage planted the following year; and for 
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South Dakota the surplus and deficit potato counties, destination of surplus 
potatoes', freight rates to Chicago and Kansas City compared with competing 
sections, and the cost of producing potatoes compared with competing sections. 
Some of the economic conditions affecting the profitableness of potato growing 
and the monthly prices in primary markets are also discussed. 

The freight rates to Chicago and Kansas City place South Dakota in a 
fairly favorable position to compete with other States). A comparison of man 
and horse hour requirements to produce potatoes in five of the principal late- 
crop potato States of tlie Northwest showed the former to be the lowest and the 
latter next to the lowest in South Dakota. In South Dakota, as in the main 
late-crop States, a year of farm value of potatoes above normal was followed the 
next year by an acreage above normal, and vice versa. The farm value of the 
potato crop in South Dakota was found to have been increased as often by 
high production as by low production, while in the 26 important late-crop States 
the production above normal has usually reduced farm value below normal. 

Marketing live broilers in New York City, H. I. Riohabds, M. F. Asmjl, 
and B. H. Riiseab {New Bampshire 8ta, 2S4 pp. SI, figs. 12), — ^This 

bulletin reports the results of two studies, an analysis of live broiler receipts 
and prices on the New York market, by Hichards and Aboil, and a study of the 
cost of marketing New Hampshire broilers, by Rinear. 

The first study was based upon data obtained from the books of 12 New 
York City poultry dealers and shows the weights and prices paid for shipments 
from different States on different days of the periods covered. The records 
of 7 companies covered the period January 1, 1925. to May 31, 1927, those of 
one company going back to November 1, 1023. The records of the other 6 
companies covered shorter periods. 

Tables and gi’aphs are included showing the monthly and weekly receipts of 
live broilers from January, 1925, to May, 1927, inclusive, from New Hamp- 
shire and other groups of competing States; the monthly average price from 
January, 1025, to May, 1927, inclusive, of live broilers ; and the top Thursday 
quotations from January, 1921, to May, 1927, inclusive, for Long Island ducks, 
express fowl, and “broilers,” “colored broilers,” or “chicken broilers.” The 
trends in receipts and prices and the percentages of receipts by months and 
by days of the week are analyzed and discussed, with special reference to the 
Now Hampshire industry. 

The second study is based on records from 18 New Hampshire shippers rep 
resenting 265 express shipments, totaling 135,495 lbs., made from May 5, 1923, 
to May 24. 1028, to New York City. Tlie average marketing coats for the 
different shippers per pound of net billed weight varied from 4.82 to 9.1 cts., 
averaging 7.64 cts., for all shipments divided as follows: Shrinkage 2.45, coop 
0.99, express 1.92, and commission 2.28 cts. 

Marketing Kentucky eggs, D. Q, Oabd {Kcniuckg Sta, Bui, 283 (1028), 
pp. 4^, figs, 7). — This bulletin consists chiefly of tables and graphs with discus- 
sions, based on data published by the U. S, Department of Agriculture and 
other Federal and State bureaus, State experiment stations, and trade journals, 
and covers for the United States, Kentucky, and districts of Kentucky the pro- 
duction of poultry and eggs, the receipts and prices of eggs in important mar- 
kets, the average distribution by months of total egg receipts and receipts from 
Kentucky at New York City, the monthly average wholesale price of different 
grades of eggs at New York City, the average monthly spread between New 
York City wholesale prices for Fresh Firsts and Kentucky farm prices, the 
average monthly cold storage holdings In the United States, the average 
monthly farm prices in Kentucky and neighboring States, and the average 
monthly spread between the prices of fre^ and cold storage eggs. 
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The methods of marketing and the principal market problems in Kentucky 
are discussed briefly, and some suggestions are made for possible improvements. 

Index numbers of prices farmers pay for commodities purchased, 0. M. 
PUBVES (TJ, 8. Dept. Agr., Bur. Agr. Econ., 1928, pp. [S] +34).— This mimeo- 
graphed report presents index numbers of prices paid by farmers for different 
groups of commodities bought for family maintenance — ^food, clothing, operat- 
ing expenses, furniture and furnishings, and building materials for the house; 
for use in production — feed, machinery, fertilizer, building materials, equip- 
ment and supplies, and seed ; and for wages paid, taxes, land values, and prices 
received for farm products. The index numbers are by years, 1910 to 1927, 
Inclusive, and by quarters, January 16, 1923, to June 15, 1928, inclusive. 
The prices used were obtained by the Department from its price correspond- 
ents during the period Included. The weightings of commodities in the groups 
and of the several groups arc based upon data obtained in studies made by 
the Department, State agricultural experiment stations, the U. S. Bureau of 
Labor Statistics, the U. S. Bureau of the Census, and some private businesses. 
The method of constructing the index numbers is described. 

As of June 16, 1928, ** the power of the given quantity of farm products to 
purchase a quantity of commodities for farm use was about 03 per cent of 
prewar. . . . This is the highest purchasing power attained by farm products 
since 1920.” 

Equalizing library opportunities in South Dakota, W. F. Kumlisn (South 
DaJeota 8ta. Bui. 28S (1928), pp. 31, figs. 12). — ^The results are presented of a 
study, made in cooperation with the Bureau of Agricultural Economics, XT. S. 
D. A., of the public library facilities in South Dakota and the costs of and the 
use made of such facilities. The library conditions, public library agencies^ 
and the library policy of the State are discussed. 

The average per capita expenditure, number of volumes, and circulation in 
South Dakota in 1926 were 18 cts., 0.34 volumes, and 1.61 volumes, respectively, 
as compared with 33 cts., 0.62 volumes, and 2.13 volumes, respectively, for the 
United States. Excluding the 4 counties in which county libraries were 
maintained, only 3.2 per cent of the borrowers were country people. In the 3 
counties maintaining active county library systems, there were 3,984 country 
and 3.840 town borrowers. 

The text of the law pertaining to county libraries is included, and the organi- 
zation and operation of the existing county libraries are described briefly. 

The conclusions are reached that, except in towns of 4,000 population or 
over, satisfactory library facilities can not be supported by the town alone, 
but that probably 40 counties in the State could support a county library 
system at an annual cost of from 50 cts. to $1 per capita. 

FOODS— HUMAir NDTEITIOIT 

Percentage yield of available meat from the cuts of yearling beef car- 
casses, 0. Knostman and A. Mustabd (Jour. Home Boon., 20 (1928), No, 7, pp, 
502-306). --Two sides of good and medium grade carcasses of yearling beef 
from both steers and heifers were divided into wholesale cuts according to 
Chicago methods and the wholesale cuts subdivided according to the method 
recommended for the National Cooperative Project on Meat. Records were 
kept of the total "weight, boned or trimmed weight, weight after cooking by 
methods appropriate to the cut, and the number of servings obtained from each 
cut. The data obtained are reported in two tables, one giving the average 
percentage of weight of the total carcass of yearling beef appearing as shrink- 
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age, waste, and available meat and the other the average number of servings 
per pound and the average weight of cooked servings and character of servings 
from cuts of yearling beef, including good and medium grades of steer and 
heifer. The following general deductions are made from these data : 

“ The proportion of available meat to total carcass varies with cut. Less 
than one-half of the total weight of the cuts of a cai*cass is available for 
serving. The weight and character of the serving depend upon the cut. A 
good grade in both steer and heifer carcasses is more desirable for use in the 
institution than a medium grade because a higher percentage of it is contained 
in the more valuable cuts and gives a higher yield of available meat.” 

Good flour produced from single wheat variety (Ulinoin Sfa, Rpt, Jt02S, 

pp. SOlf 302, fig. 1 ). — ^Further work on the baking qualities of Illinois wheat 
flours (B. S. R., 67, p. 691) has consisted chiefly in tests of single variety 
wheats. Two lots of Ilred wheat, one grown in the northern and one in the 
central portion of the State, and one lot of Fulcasler wheal, a typical soft wheat 
grown in the southern part of the State, were milled into an all middlings and 
a clear grade of flour, half of each grade being bleached and half loft unbleached, 
Bread made from all of the samples was excellent iti general appearance, 
flavor, and texture, demonstrating that each of these wheats yields a good all- 
purpose flour. Loaves from the Fulcaster flour were of somewhat smaller 
volume than those from the Ilred dour. 

Studies of the eflect on their bread«making properties of extracting 
flours with ether, A. H. Johnson {C&'eal Ohem., 5 (1928), No. 3, pp. ISB-JSO, 
figs. 2).— Observations of Working (B. S. R., 62, p. 202) and others to the 
effect that lipoids either present in the flour or added to It impair the baking 
Quality of the flour suggested the expeiimental work reported In this contri- 
bution from the Minnesota Experiment Station. 

Nine flours of varying quality were extracted with ether, and breads pre- 
pared from both the extracted and nonextracted flour were compared for 'color, 
texture, and volume. Various tests were also made on the flours themselves. 

The bread baked from the ether-extracted flour was in all cases of better 
color, texture, and volume than bread from the corresponding natural flour, the 
improvement in volume being particularly noticeable in the low-gi*ade flour. No 
significant differences were noted in the absorption, the wet or dry gluten, and 
the viscosity of the extracted and natural flours. The extensibility oC the 
extracted flours was slightly lower and the diastatlc activity and content of 
reducing sugars higher than in the corresponding natural flour. Treatment of 
the flour with 70 i)er cent or 90 per cent alcohol lowered the bread-making 
quality of the flour, and lri>atmont with water reduced the extensibility and 
\’lscoslty. 

The author is of the opinion that materials otlier than true fatty acid 
glycerides are responsible for the poorer quaUty of the bread baked from the 
natural than from the ether-extracted flour. 

The action of phosphatides in bread dough, E. B. WoKtaNo (Cereal Ohem,, 

5 (1928), No. 3. pp. 223-^34, figs. 5) .—Experiments on artificial dough develop- 
ment are reported and discussed, with the conclusion that there are at least 
two distinct changes brought about in dough during the development of 
fermentation. One of these is the reduction of the tensile strength of the 
gluten strands caused by acid, and the other the increase in ductility of the 
dough caused by substances such as phosphatides through a lubricating effect 
on the gluten strands. It has been found that these two changes can be 
teought about by the addlUon of an acid and egg yolk or an oxidizing agent 
which will bring about the liberation of the phosphatides In the flour. In 
commercial practice lactic acid and sodium chlorate are recommended and in 
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home practice buttermilk or sour milk and egg yolk. With the use of these 
materials It is said to be possible to produce finished bread or buns of the best 
quality two hours after the mixing is started. 

Some factors iiiAucncing the absorption in experimental baking, J. 
Micka and B. Child (Cereal Clicm., 5 (1928), No, S, pp. 208-214) .^Data. are 
reported showing that the absorption capacity of a flour depends upon other 
factors than flour and water alone. The quantity of flour used in a dough was 
found not to alter appreciably the percentage absorption, but salt and yeast 
were found to increase, and laid and to a greater extent sugar to decrease, the 
absolution. High absorption is considered to be less favorable than low. 

A study of “ rope ” in bread, B. A. Fisher and P. Halton (Cereal Cliem., 
5 (1928), No. S, pp. 192-208, iigs. -}). — ^Barlier work on the cause and prevention 
of rope in bread is reviewed, and experiments are reported in which various 
acids and acid salts were added to infected flour for the purpose of developing 
sufficient acidity in the loaf to inhibit rope development Of the materials 
tested, which included acetic acid, lactic acid, tartaric acid, acid potassium 
phosphate, and acid calcium phosphate, the acid calcium phosphate was found 
to be the most effective. Practical recommendations to bakers for testing 
flours for rope organisms and for utilizing Infected flour by the addition of acid 
calcium phosphate are included. 

A volume measuring device for small loaves, W. F. Geddes and D. S. 
Binnington (Cereal Chem., 5 (1928) ^ No. 3, pp. 215-220, figs. 4).— A detailed 
description, with working diagram, is given of an adaptation of the hourglass 
type of volume measuring device to an accuracy of from 2 to 3 cc. This is 
especially desirable for the measurement of loaves made with 100 gm. of flour 
and varying in volume from 400 to 600 cc. 

The avocado in California, J. Dale and B. Stoddabd (West. Eosp. an^ 
Nurses^ Rev., 12 (1928), No. 2, pp. 25-27, 48, 49, figs. 4)- — A popular article on 
the introduction of the avocado into the United States and its cultivation, 
composition, and nutritive value. 

Foods and drugs, J. M. BAETuirT (Maine Sta. Off. Insp. 127 (1928), pp. 16). — 
This is the annual tabulation of the results of the examination of food and 
drug samples collected by the division of inspections of the Slate department 
of agriculture (B. S. R., 57, p. 591). 

The cooking of liver for the treatment of pernicious anemia, C. B. Pol- 
lock (Lancet [IfOwdonl, 1928, JI, No. 12, pp. 598, 599). — ^A few general rules for 
cooking liver for use in pernicious anemia are given, together with several, 
unusual recipes for furnishing variety in the serving of liver. 

Breast milk — a variable food, I. G. Mact and J. Outhouse (Jour, Amer, 
Dietet. Ashoo., 4 (1928), No. 1, pp. 9-1 i). — This discussion of the vaxdous factors 
which influence the quality and quantity of breast milk Is based upon studies 
carried on at the nutrition research laboratories of the Merrill-Palmer school 
and the Children’s Hospital of Michigan (B. S. R., 67, p. 390). 

Factors influencing the excretion of calcium, B. Hamilton and H. 
Mobiaety (Amer. Jour. Diseases Children, 36 (1928), No. S, pp. 4^0-482, 
figs. 2). — ^A series of mineral metabolism experiments was conducted on a 
premature infant fed pooled breast milk, the object being to determine the 
relationship which may exist between the bxcretion of calcium In the stools 
and the intake of mineral substances In the milk. 

A statistical study of the data obtained showed that of the various factors 
investigated the intake of total fixed base was the only one showing a definite 
relationship to the excretion of calcium in the stools. Calculations of the 
calcium in the stools from the fixed base intake showed, however, that the 
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excretion was influenced to a lesser degree by the intake oC calcium. It is 
thought probable that it is the buffer content of the milk which is responsible 
for the influence of the fixed base on calcium excretion. This suppobition is con- 
firmed by a few experiments in which acid and alkali were added to the milk. 

The simplicity of infant feeding, McK. Makbiott {Jour. Amer, Bistet, 
Assoc,, 4 (1928), No, 1, pp. J-5).— This is a general discussion of the require- 
ments lor infcint feeding and of simple means of meeting these requirements 
by mixtures of cow’s milk (either boiled or evaporated) and sugar (preferably 
Karo corn sirup), uith or without lactic acid, and suppUmented by cod-live^r 
oil for vitamins A and D and orange juice for vitamin 0. 

Simplification of infant feeding (Jour, Ahncr, Med. Assoc,, 91 (1928), No, 9, 
pp, 646, 647).— -An editorial discussion of the above-noted paper by Marriott 
and a previous one by Powers (E. S. R., 64, p. 694) . 

The influence of sleep on basal metabolism of children, 0. 0. Wanq and 
R. Keen (Amer. Jour, Diseases Children, 36 (1928), No. 1, pp, 83-88, figs. 2 ). — 
Data are reported on the basal metabolism during sleep of 6 boys and 7 girls 
from 4 to 10 years of age. 

Compared with the results obtained in a previous study of the basal metabo- 
lism while awake of a similar group of children (E. S. R., 66, p. 395), as well 
as with observations on the same children of the present investigation while 
awake, the data show that the metabolism of children during sleep is decidedly 
lower than while awake. In 9 of the 12 children the differences amounted 
to more than 10 per cent. Neither age, sex, nor extent of undernutrition 
seemed to affect the degree of variation. 

The values during sleep agreed much more closely with the Benedict standards 
than did the waking values. Although the number of children was too 
small to warrant definite conclusions, the data are considered significant 
enough to suggest the advisability of doing more work on standards for 
children, and particularly of extending the observations on children while 
awake in order to establish standards comparable with those for adults. 

Permanent records of growth and nutrition of children, H. D. Clough 
and J. R. Muslin (Amer. Jour. Diseases Children, 36 (1928), No. 3, pp, 4^-4^S, 
figs. 4), — Stereoscopic photographs taken at intervals under standardized con- 
ditions are recommended as furnishing permanent visual records of the growth 
and nutrition of children. By the use of a large plane mirror of plate glass 
placed at an angle of 46® to the mesial plane of the child, a reduced lateral 
view is also obtained. A surveyor’s scale is i)hotographed at the same time 
to show the scale of reduction. The technique of the standardization and 
use of the photographs is described In detail. 

The education of the ambulatory diabetic, W. H. Olmsted (Jour. Amer. 
Dietet. Assoc., 4 (1928), No. 1, pp. 26-84), — ^In the author’s practice ambulatory 
diabetic patients are placed in three groups according to their mental equipment. 
The first group consists of ignorant patients often mot in the dispensary, the 
second group of those who have had the equivalent of a fourth-grade public- 
school education, and the third those who have sufficient intelligence to use 
the metric system and make the necessary calculations. The patients in the 
first group are taught to measure their food by eye or in measuring cups. 
In the second group the cup-teaspoon method is employed. This consists in 
the use of tables of foods with the equivalents in cups of one, two, three, or 
more teaspoons of sugar. These tables, with another in which protein and fat 
foods are grouped by relative amounts of protein and fat, enable the patients 
to select their food in terms of sugar and fat. 

Progress of the science of nutrition in Japan, T, Sajkt (Geneva: League 
of Nations, JSealth Organ,, 1926, pp. 387, pis, 3, figs. 47).--^his is the complete 
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report for the League of Nations of nutrition studies conducted in various insti- 
tutions of Japan, particularly the Imperial Stale Institute for Nutrition at 
Tokyo. The papers and authcirs are as follows : The Basal Metabolism or Nor- 
mal Japanese Men and Women (pp. 11-36), The Measurement of the Body 
Surface Area of Man (pp. 49-62), and Metabolism during Fasting and Subse- 
quent Re-feeding (pp. 63-82), all by H. Takahira; The Basal Metabolism of 
Conamon Labourers (pp. 37-42), by II. Takahira, S. Kitagawa, E. Ishibashi, and 
S. Kayano; On the Energy Exchange in the Various Industrial Occupations 
(pp. 43-48), by K. Taknhashi; Improvement of the Physical Condition of Mal- 
nourished Children (pp. 83-86), by T. Kawakami and 0. Takanabe; Studies on 
the Digestibility and Utilisation of Rice of Different Grades of Polishing (pp. 
87-164), by K. Sugimoto; the Digestibility and Utilisation of Rice Cooked by 
Different Methods (pp. 155-233), by K. Sugimoto, M. IJiguchi, S. Momoyeda, 

S. Tanaka, and Y. Yasuda ; The Biological Value of ihe Nitrogenous Substances 
Found in Our Main Vegetable Poods (pp. 235, 230), by K. Furumi: Biochemical 
Studies on Rice. — ^Differences in the Physico-Chemical Properties oC the Pro- 
tein Oryzenin as It Occurs In Glutinous and in Common Rice (pp. 237-246) and 
Physico-Chemical Studies Concerning the Specificity of Proteins of Different 
Varieties and Subvarieties of Rice (pp. 247-260), both by T. Tadokoro, Y. 
Nakamura, and S. Watanabo; Differences between Some Physico-Chemical 
Properties of Common and Glutinous Rice Starch (pp. 261-271), by T. Tado- 
koro et ah; Biochemical Studies of Rice. — ^Part I. Oxidase (pp. 273-294), by 

T. Higuehi ; The Relationship between the Chemical Composition of Rice and 
Iti Different Grades of Polishing (x)p. 205-307), by T. Higuehi, M. Kondo, M. 
Hara, S. Narita, and K, Malsuzawa ; The Relative Nutritive Value of Various 
Proteins Contained In Japanese Food Articles (pp. 309-329), by U. Suzuki, Y. 
Matsuyama, and N. Hasbimoto; Chemical Properties and Nutritive Value o-f 
the Protein of Italian Millet (Setaria italioa Kth) (pp. 331-335). by M. Kondo; 
Studies on the Protein of Buckwheat {Fagopymm eacnlentiim Moench.) and Its 
Nutritive Value (pp. 337-341), by M. Hara ; Vitamin Content of Japanese Food 
Materials (pp. 343-360), by Y. Shlmoda, Y. Fujimald, H. Matsumuro, and S. 
Saikl ; EflCect of Alkaloids on Animals Fed on Diets Deficient in Vitamins (pp. 
361-366), by S. Saild; Relationship between the Quantity of Sails in a Diet 
and Vitamin A Deficiency (pp. 367, 3C8), by F. Nakamura; and Formation of 
Urinary and Bile-Duct Calculi in Animals Fed on Experimental Rations (pp. 
309-381) and Formation of Gastric Carcinoma in Albino Rats Fed on Deficient 
Diets (pp. 383-387), both by Y. Fujimaki. 

The vitamin A content of wlUto yautia, yellow yautia* and plantain, 
with further evidence of a possible relationship between the color of a 
natural food and its richness in vitamin A, E. J. Quinn and D. H. Cook 
(Amcr. Jour. Trop. Med,, 8 (1928), No. J, pp. 503-506 ) . — Essentially noted from 
another source (B. S, R., 57, p. 600), 

Vitamin A of corn concentrated in endosperm {lllinola 8fa. Rpt X928f 
p, SOS). — Studies carried on by L. Millhouse, H. C. Koser, O. Rocke, and B. A. 
Hetler on the content of vitamin A in the various structural parts and milling 
products of yellow com have shown that the greater part of the vitamin is 
concentrated in the endosperm and hence Is found in the gluten. SufiScient 
vitamin A for normal growth and resistance to lung and eye Infection was 
supplied by from 10 to 20 per cent of gluten feed or whole com or from 5 to 10 
per cent of gluten. Some vitamin A was found in crude corn oil but practically 
none in the refined oil. 

The r^ative stabiUty of vitamin A from •plant sonrees, H. 0, SHSBifijy, 
B. J. Quinn, P. L. Day, and E. H, Mhxeb (Jour. Biol. €Uem., 78 (1928), No. 2, 
pp. 29S-B98 ). — In this investigation of the stability of vitamin A in plant 
materials to heat in the presence or absence of oxygen and at different H-ion 
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concentrations, and of the relative stability under these conditions of vitamin 
A in plant and animal sources, feeding experiments following the techniaue 
of Sherman and IMunsell (E. S. B., 64, p. 89) were conducted in pairs upon 
litter males of essentially the same weight, one being fed one material and 
the other the same material but differently treated or a different material 
similarly treated. In the first series of experiments, filtered tomato juice 
was heated under aerobic and strictly anaerobic conditions for 4 hours at a 
temperature of 97® ±2® O. The former condition was secured by bubbling 
air through the li<ioid during the heating process and the latter by bubbling 
nitrogen through the liquid for 2 hours before heating and during the entire 
heating piocess. Unusual precautions were taken to prevent the entrance of 
air into the liquid at any time. 

Under these conditions 7 cc. of the juice heated under anaerobic conditions 
was found to bo equivalent in vitamin A content to 5.8 cc. of unheated juice. 
On repeating the experiment with the aerated juice, approximately the same 
results were obtained. 

In tlie second series of experiments, toimito pulp brought to a pH of 9.2 
was compared with pulp at the natural acidity of pll 4 2, the two samples 
being heated at 98® ±2® under an atmosphere of nitrogen. In daily doses 
of 2 cc, there was an average weight gain for the 8-weck period of 47 gm. 
for the juice at pH 4.2 and 45 gm. for the juice at pH 9.2, thus showing no 
appreciable change in stability to heat with change in 1 1- ion concentration. 

In the comparison of the stability of vitamin A In plant and animal mate- 
rials, solutions of dried, powdered spinach and of butter in olive oil were 
used as the sources of vitamin A. On heating these for 4 hours under 
anaerobic conditions at 07® ±2®, the spinach showed a loss of 20 per cent and 
the butter of about 33 per cent in vitamin A activity. In commenting upon 
this difference in stability between animal and plant sources of vitamin A, 
the authors state ** until more is known regarding the possible presence and 
relative activity of oxidizing substances in olive oil, spinach, and butterfat, 
any discussion of tlie question as to whether the destmetion of vitamin A 
here observed may have been due to an oxidation reaction, even though 
dissolved and atmospheric oxygen had been excluded, would, in our judgment, 
be premature.” 

Vitamin A deficiency and metaplasia^ H. GtOUdblatt and M. Benisghxk 
(Jour, Ewpt Med,, 46 (1927), No, 5, pp, In view of the fact that the 

experimental diets u»ed by Mori (E. S. B., 48, p. 200) and by Wolbaeh and 
Howe (E. S. B., 64, p. 801) in studies of th& tissue changes in vitamin A 
deficiency were deficient in vitamins C and D, as well as vitamin A, the 
authors have conducted a similar Investigation on rats, using a complete diet, 
a diet deficient in vitamin A alone, and a diet deficient in both A and D. 

The pathological results obtained with diets deficient in vitamin A alone 
were as extensive as with diets deficient in vitamins A and D. Metaplastic 
changes were observed in one or more of the following organs: Trachea, 
large bronchi, small bronchi or bronchioles in lung, posterior nares, accessory 
salivary glands of base of tongue, paraocular, submaxillary, sublingual, and 
parotid glands, renal pelvis, ureter, and bladder. Inanition as the cause of 
these changes was ruled out, inasmuch as a group of rats receiving an ade- 
quate supply of vitamins but no other food without exception bhowed none of the 
metaplastic changes observed in practically all of the animals on diets deficient 
in vitamin A. It is concluded, that “epithelial metaplasia to the squamous 
keratinizing type is of such frequency in young rats kept on a diet deficient in 
vitamin A for a long period of time (10 weeks or longer) as to constitute a good 
morjfliologicaX Indicator of the deficiency of this vitamin in the diet” 
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Dietary requirements for fertility and lactation, [XVn, XVIII], B. Sube 
{Jour. Agr. Research [17. S.}, 57 (1928), Ko. 2, pp. 87-99. figs. 5). — ^In continua- 
tion of the series of studies previously noted (B. S. B., 59, p. 492), two* papers 
are presented. 

A dietary sterility associated with vitamin A deficiency (pp. 87-92). — ^Data 
are presented which in the author's opinion afford positive evidence that sterility 
of the same type as that produced by a deficiency of vitamin E (resorption of 
the fetus) can be produced in rata on diets furnishint? an abundance of vitamin 
B but deficient in vitamin A. 

The ration used had the following composition : Skim milk powder (produced 
from summer milk) 60 per cent, agar-agar 2, ferric citrate 0.2, wheat oil 3, 
Harris yeast 1, and dextrin 43.8 per cent. On this diet 2 females out of 3 
gave birth to three litters each and weaned 16 young out of 36 allowed to be 
raised. The third litter of one of these rats was selected for continuing the 
experiment. Of the 6 females in this litter, 2 produced no young and showed 
typical resorption weight curves. One had a normal first litter, but resorbed 
the second, and 1 gave birth to two litters, but did not rai'^c them to weaning age. 

The vitamin A content of loheat oil (pp. 93-99). — ^Wheat embryo oil obtained 
by percolation with cold acetone was found capable of curing ophthalmia in 
young rats on a diet deficient in fat-soluble vitamins and of promoting excel- 
lent growth for a period of from 10 to 10 weeks when fed in daily doses of 
0.05 cc. 

The tripartite nature of vitamin B, R. R Whiiams and R. B. Waterman 
(Jour. Biol Chem.f 78 (1928), IV’o. 2, pp, 311-332, 5) — This is the complete 

report of an investigation, noted in part from a preliminary report (B. S. R., 
68, p. 691), in which the authors have confirmed the existence in vitamin B of 
two factors, the relatively thermolabile antineuritic vitamin and the relatively 
heat-stable factor associated with the prevention and cure of pellagra (vitamins 
F and G). Evidence has also been obtained of the presence in certain sources 
of vitamin B of a third highly thc'rmolabile substance which Is apparently 
essential to the growth of pigeons, but not of rats. The evidence on this point 
consists essentially in the demonstration that while the antineuritic fraction 
and the heat-stable fraction obtained from yeast are together incapable of 
promoting growth in pigeons when fed as the sole source of vitamin B in a 
synthetic diet, freshly ddeil yeast is capable of doing this. On changing the 
synthetic diet to one of whole wheat, there is also a prompt growth response. 

The paper includes a description of the apparatus and technique devised by 
the authors to secure highly active preparations of the antineuritic vitamin by 
adsorption on fuller’s earth, Mith the interposition of a collodion membrane 
which retains impurities of high molecular weight but not the antineuritic 
vitamin. 

The plural nature of vitamin B, A. G. Hoqan and J. B. Huntesb (Jour. Biol 
Ohem., 76 (1938), No. 3, pp. 43S-444t fiffff- d ). — The authors have demonstrated 
by feeding experiments on pigeons, chickens, and rats that prolonged irradia- 
tion with a mercury vapor arc destroys vitamin G, but not vitamin F, as present 
in yeast and yeast concentrates. 

The irradiated material was prepared by exposing the dry powdered yeast 
or yeast concentrate in thin layere on glass plates at a distance of 25 cm. from 
the lamp for 10 hours, during which the highest temperature recorded was 
40.1* O. As a source of vitamin G, similar preparations were thoroughly 
moistened with water, heated for 2 hoTirs in an autoclave at 120®, and then 
dried and powdered. The basal diet used in practically aU of the feeding 
tests consisted of casein 20, cornstarch 68, lard 10, cod-liver oil 6, cellulose 8, 
and Oshome and Mendel’s salt mixture 4 per cent The casein was purified 
by washing continuously for 1 weSk with dilute acetic add. 
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With one or two exceptions all of the experimental animals receiving either 
the irradiated or autoclaved yeast as supplement to this ration lost weight 
and died. On a mixture of the irradiated and autoclaved yeast or on the un- 
treated yeast, the pigeons maintained their weight or showed a slight increase 
and the chickens and rats gained in weight. There were some deaths among 
all of the animals except the rats receiving the mixture of irradiated and of 
autoclaved yeast, but the percentage of survivors was not much higher in the 
control group receiving untreated :^east than among those receiving the 
mixture of autoclaved and irradiated yeast. 

Interesting differences are brought out between the behavior of the pigeons 
on the two fractions. The body temperatures of those receiving autoclaved 
yeast (vitamin G) were lower than those receiving irradiated yeast, the lowest 
readings obtained being 99 and 104.4^, respectively. The temperatures of the 
pigeons receiving the mixture ranged from 105 to 108.5*". The majority of the 
pigeons receiving autoclaved yeast showed the typical head retraction of poly- 
neuritis shortly before death, while most of those receiving irradiated yeast 
passed into a stupor without Indications of head retraction. 

Synthesis of vitamin B by microbrganisms, G. Sundeeltn and C. H. 
Webkmaw {Jour, Bact,, 16 {19 ?S), No. 1, pp. 11 -SS, figs. 8). — The ability of 
microorganisms to synthesize vitamin B was tested by feeding the organisms 
in the moist condition separately to young rats which had ceased to grow and 
showed definite symptoms of vitamin B deficiency. The rats were not kept on 
raised screens and consequently the amounts of materials required for growth 
can not be considered minimum. In comparison with the growth curves on the 
basal vitamin B-free diet, evidence was obtained, however, of synthesis of vita- 
min *B in varying amounts by all of the organisms tested, which included 
Torula rohca, Oospora lactis. Bacillus adhaerens. Bacterium coll^ BacUlus sub- 
tills, B. mycoldes, Azotobacter chroococcum, Bhlzobium leguminosarum, and 
Actinomyces. 

It was also shown that three different btrains uf B. coU were alike in their 
ability to synthesize vitamin B, and that drying at 37 or 100® 0. for 48 hours 
did not diminish their activity appreciably. The amounts required to pro- 
mote satisfactory growth were fairly large, 2 gm. in most cases causing only 
very slight growth and 8 gm. rapid growth. 

The synthesis of vitamins by microorganisms, G. Sundfblin and G. H. 
*Weukman {lou'a Acad. 8ci. Proc., 34 (1927), pp. 93, 94). — ^A brief summary of 
the investigation noted above. 

Vitaniin B found in embryo and endosperm of oats {Illinois 8ta. Rpt. 
1928. pp. 303, 304).— A study by 0, Rocke and R. A, Hetier of the distribution 
of vitamin B in the structural parts of the oat kernel, similar to previous 
studies by CroU and Mendel on the corn kernel (E. S. R., 54, p. 793) and by 
Croll on the rice kernel (B. S. R., 58, p. 390), has shown that the vitamin 
is present both in the embryo and in the endosperm parts of the grain, with a 
slightly greater concentration in the former. A preliminary study of the 
vitamin A content of oats indicates that the concentration of this vitamin in 
the oat kernel is almost negligible. ^ 

The effect of ethylene upon the vitaiQin B content of celery, M. F. Babb 
{Science, 68 {1928), No. 1758, p. 231). — A comparison of ethylene-blanched and 
board-blanched celery for its vitamin B content has given no evidence of the 
destruction of vitamin B in bleaching by ethylene. 

Diet rich in vitamin B needed during lactation {Illinois 8ta. Bpt. 1928, 
pp. 302, 303, fig. I).— Further studies conducted by O. Rocke, M. Plant, and 
R, A. Hetier on the distribution of vitamin B in the various milling products 
of com (B. S. R., 68, p. 390) have shown that hominy feed when fed at a level 
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of 40 per cent of the diet furnishes sufficient vitamin B for the normal growth 
of rats from the time of weaning to maturity, but that 60 per cent of whole 
corn is necessary for like results. Normal reproduction occurred in both cases, 
but it was found impossible to secure normal development or a healthy condi- 
tion of the young when either hominy feed or whole corn furnished the sole 
source of vitamin B during the lactation period. 

An investigation to determine a satisfactory standard for beriberi- 
preventing rices, E. B. Vkddeb and R. T. Feliciano (Philippine Jour. Set., 35 
(1928), No. pp. 351-389, pis. 2, figs. 8). — A large number of samples of rice 
from various sources and of varying degrees of milling have been subjected 
to chemical analysis and tested for their antineuritic properties for pigeons 
With a view to establishing some index for judging the value of rice for 
preventing beriberi. 

The simplest and most practical method for use in aimies and Institutions 
is thought to be the determination of the proportion of the external layers 
remaining, by staining with Gram iodine solution. No rice having 50 per cent 
or more of the external layers remaining was found to produce polyneuritis 
when fed to pigeons. Of the various standards which have been proposed from 
time to time, an ash value of 1.05 per cent is consid^^red a poor index, a content 
of phosphorus pentoxide of 0.62 per cent somewhat better, and 1.28 per cent 
of fat the best single chemical Index for a beriberi-preventing rice. A com- 
bined chemical index is proposed as follows: 

**Any rice having 1.77 per cent of phosphorus pentoxide plus fat, but not 
less than 0.4 per cent phosphorus pentoxide, or any rice having not less than 
0.62 per cent phosphorus pentoxide, or any rice having not less than 0.50 
per cent phosphorus pentoxide and with at least 75 per cent of the external 
layers of the grain remaining.” 

Thorough washing of the rice was found to reduce the phosphorus pentoxide 
content from an average of 0.447 to 0.197 per cent, and it is thought possible 
that the antineuritic vitamin content was similarly reduced. Samples of 
undermilled rice infested with insects were found to suffer marked losses in 
fat, phosphorus pentoxide, and ash, and 7 undermilled rices that should have 
prevented polyneuritis were converted by insects Into highly milled rices that 
produced polyneuritis. 

The immediate physiological action of a vitamin [trans. title], N. 
Bbzssonoff iCotnpt. Rend. Acad. 8ci. iParis}, 186 (1928), No. 13, pp. 91^ 
916). — ^In the investigation reported, adult guinea pigs were fed successively 
in 48-hour periods the author’s scorbutic ration (B. S. B., 66. p. 696) and the 
same ration with the addition of cabbage, lemon juice, or a vitamin 0 concen- 
trate in amounts calculated to furnish sufficient vitamin 0 to protect against 
scurvy. At the end of each period the animals were weighed, and the urine 
was collected for determinations of the amount of bromine it was capable 
of fixing. 

With every lot the vitamin periods were marked by an Increase in weight 
or decrease in loss of weight and by a marked increase in the bromine-fixing 
power of the urine, this reaction evidently preceding the gains in weight. 

It is noted also that the blue color reaction thought by the author to be char- 
acteristic of vitamin 0 (B. S. B., 49, p. 806) is negative until a vitamin O 
dosage of about five times the minimum has been reached. This is thought 
to indicate that the optimal dose of vitamin G is at least five times the minimum 
protective dose. The conclusion is drawn that the inunediate effect of a 
deficiency of vitanodn 0, even though partial, is in reducing the elimination of 
toxic substances, and that if prolonged through many years it must cemtribute 
to the phenomenon of degeneration whidi constitutes old age. 
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Contributions to the biochemistry of the aTitaminoses, — ^VU, The Inila- 
ence of experimental scurry on the synthesis of hippuric acid [trans. title], 
A. PAIXADIN and D. Zxtwekkalow {Biooh&rti, Zischr,, 195 (192B), No. pp, 
S-13). — ^In continuation of tlie scries of studies which have been noted in part 
(B. S. B., 53, p. 766), an attempt has been made to determine whether or not 
scurvy in guinea pigs interferes with the process of synthesizing hippuric acid 
Irom injected benzoic acid. 

In general the scorbutic guinea pigs showed a lowered ability to synthesize 
hippuric acid. In all cases there was a decided decrease in the spontaneous 
output of hippuric acid, particularly in the period in which the food consumption 
had not yet decreased. 

A method for the biological assay of cod liver oil, G. Adams and B. V. 
McColltjm (Jour, Biol. Ohem., 78 {1928), No. 2, pp. 495-52^). — In this investiga- 
tion of the value of various existing methods of determining the vitamin I> 
content of cod-liver oils, a preliminary comparison was made of the relative 
merits of various rachitic diets, particularly with respect to satisfying the 
growth requirements of rats. The diets tested included the Shorman-Pappen- 
heimer diet 84 (B. S. R-, 46, p. 165), the Steenbock yellow corn ration 2965 
(B. S. B., 64, p. 489), and various diets proposed by McCollum and coworkers. 
All of these diets except the Sherman-Pappenheimer were found to be satis- 
factory, and of these the McCollum diet 3143 was arbitrarily chosen for the 
experimental work. Prom preliminary tests a 21-day period was taken for the 
development of rickets, an 8-day period for testing the oils, and the dosage of 
oils 0.126 per cent of the ration. With these details followed consistently, a 
series of experiments was run with 17 different samples of the oil, data being 
obtained on the line test; the calcium and phosphorus content of the blood, 
with calculations of the relationship of calcium to phosphorus; and the ash, 
calcium, and phosphorus content of the dried fat-free bones (femurs). In the 
line test the tibias were used for microscopic examination. It is considered 
essential to use the microscope rather than the naked eye in order to detect 
early changes toward healing. 

The changes in bone composition, while following the general trend of the 
rachitic condition, were found to show such pronounced individual variations 
as to be unreliable criteria for judging the extent of rickets, a conclusion 
contrary to the general opinion. The results of tho blood analyses calculated 
to give the iron product values [Ca++PX[P 04 ^^ could bo correlated with the 
microscopic line test observations in practically all cases. It is considered, 
however, that the data can be interpreted to indicate only the relative potency 
of oils, and that there is no justification for the establishment of arbitrary 
units of antirachitic factor for a given weight of oil. It is thought that any of 
the better grades of cod-liver oil upon the market will afford protection in the 
doses ordinarily indicated and for the period usually involved. 

The antirachitic effect of ergot, B. Mellattby, B. M. Sitrie, and D. G. 
Haseison (Jour. Physiol., 65 (1928), No. 4, p. XXIX). — ^Brgot in amounts small 
enough not to produce toxic effects has been found to have a marked anti- 
rachitic effect on dogs. This is considered of particular interest in suggesting 
the possibility of the synthesis of vitamin I) from ergosterol independently of 
sunlight, inasmuch as ergot has a bluish black covering thought to be impene- 
trable to radiations. 

The antirachitic action of irradiated ergosterol in children and adoles- 
cents, S. J. Cowell {Brit. Med. Jour., No. S522 {1928), pp. 5-7). — ^In this dis- 
cussion of the success attending the use of commerdal preparations of ir- 
radiated ergosterol (radiostol or radiostoleum) in five cases of early and late 
rickets, the author emphasiizes the fsLQt that irradiated ergosterol, unlike 
cod-liver oil, does not contain vitamin A, and that whenever it is used as the 
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antirachitic agent it is <‘<^sentlal to spe that a sufficient feupply of vitamin A is 
given at the some time. 

The physiological effects of radiation, H. LAUia.NS {Physiol, Rev., 8 (1028), 
No. 1, pp. 1-91). — This in an extensive i*<*view of the literature on the e*Vect of 
radiant energy on the skin, eyes, circulating system, blood, and metabolism, 
and on its mode of action. Under metabolism are ilibcusscd tho effects on 
general metabolism, rickets, tetany, erowth, activation of ineit substances, and 
respiratoiT’ metabolism. 

TEXTILES AND CIOTHINa 

The foundations of yarn-strength and yarn extension, A. J. Tuhneb 
(Jour. Tcdtile 19 (19 i8), Xo. 'J, pp. T286-Tol'f, pi. 1, figs. 3). — ^Part 1 of 

this contribution from tho technological laboratory of the Indian Central 
Cotton Commute poiiil« out that ultimately the values obtainable for the 
strength and extension of a : am depend on the fibra* characters, yam structure, 
sampling methods and errors, and test conditions. Part 2. devoted to a general 
discussi<»n of tlie relation between yarn strength and fiber strength, refers In 
particular to the relative importance of the several factors concerned. 

The influence of the degree of tw’ist in yarns on the results of yam 
mcrcerisation and on the properties of plain fabrics made from grey or 
mercerised cotton yams. — Part If, The results of various tests on the 
fabrics, W. B. Mokton and A. J. Tukner (Jour, Textile Jmt., 19 (1928), Xo. 5, 
pp. T189-T222, fig^. 10). — This paper reports the continuation of earlier work^ 
dealing with* the preparation and properties of 0 types of twofold yarns made in 
a range of singles and doubling twists, of the mereerization of each type of 
twofold yarn by twt> different methods, of the weaving of three plain fabrics — 
open, medium, and close woven — ^from each of the 27 iyi>es of yarn available, and 
of tests of the 81 fabrics for strength and extensibility. Further tests on 
most of the fabrics are reported, with descriptions of test apparatus, including 
a new machine for measuring resistance to wear. The merits of the various 
fabric tests are commented on bilefly. 

The hitthest breaking strength valuer i^er single thread were given by the 
medium and close fabrics, whether gray or mercerized, made from yarns having 
soft twofold twdst. The close fabrics buri)assed the medium fabriosi and the 
medium fabrics the oi>on fabrics. In rip j-treiigth fabrics made from yams 
hn\dng hard singles twist and soft twofold twdst were suT>erior. The open 
fabrics resisted ripping much better* than the closer fabricR and the mercerized 
fabrics than the gray fabrics. Tho close fabrics made from yams spun with 
soft singles twist and medium twofold twists showed greatest resistance to 
w’^oar, gray fabrics being much superior to the mercerized. It did not appear 
tliat a fabric could bo superior in afl desirable (‘huracterhsticHi to all others made 
from yarns of a given count. If resistance to wear l)e taken as the criterion, 
tho best all-around fabric is u fairly close woven gray fabric made from two- 
fold yams having soft singles twist and medium doubling twist and is clos^y 
followed by a gray fabric made from twofold yarns liaving medliun singles twist 
and soft doubling twist The best of the mercerized fabrics was made from 
twofold yarns having soft singles twist and medium doubling twist and the 
next best from twofold yarns having hard singles twist and hard doubling twist 
These results are held to apply only to fabric In the loom stale, no evidence 
being available on their behavior after x^epeated wasliings. 

Tests on the penetration of dyestuffs through cotton oiled in the picker 
room, A. H. Gkcmshaw (Textile World, 7-^ (1928), Xo. 13, pp. 187, l$Sf 

*Part I, H. K. Corscr and A. J. Turner. Jour. Textile Inst, 14 (1923), No. 10, pp. 
T8S2-T360. 
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4).— Aq iinebtigation at the North Carolina State College Textile School 
on yarn -4 and raw cotton demonstrated that cotton sprayed with emulsifiable 
mineral oils would, alter scouring and hleacliiiig, give uniform results in dyeing. 
The penetration appealed to bo quite saiuiactory. 

Pzdmary action of chromic acid on animal liber [trails, title], M. A. 
iL’iNSioi (iLJiNSKy) tnid D. I. KouNi R </jhur. Itu^s, Fla, Khim, Ohaheh. Lcnlrtr 
gran. Unii\, Ohaxt laiihi., CO {JOiS), A'o. I, pp, figs, (i; ahs. in Jour. 

jSoo. Chem. Indui.j Brii. Chem. Abs. Zi, ^7 (1928). No. 23, p. ’tOl). — Investigation 
showed tluit wool fiber readily adsorlw chromic acid in the cold, forming a 
bright yellow stable Cx>mplex, and ihat the quantity adsorbed ih proportional to 
the time of reaction and concentration of solution, reaching a luaxlmum at 
about 85 per cent adsorption. The complex is in every ca«e one ot the basic 
fiber with dichromic acid, inrespective of the nature of the original chromium 
salt. The maximum rmount taken up by ihe fiber is 0.09 to 0.1 gram molecule 
per 100 gm. of wool. 

Addition of sulfuric acid above a certain limic, ah also rise of temperature, 
was £o»:nd to have no effect on the final adsorption. Dichromate complexes are 
not hydrolyzed by water like the sulfuric and hydrochloric acid compU‘xes, both 
<*f the latter being quantitatively displaced by the addition of chromic acid. 
Silk fiber likewise forms dichromic acid complexes in the cold, and this prop- 
erty aHords a means of dyeing woolen and silk fiber with lake colors and effect- 
ing an economy of more than 90 per cent in the use of steam in mordanting. 
For colors easily oxidized the dichromic acid complex can be reduced on the 
fiber by mejins of bisulfite. 

Accurate testing of dyed silks for fastness to perspiration presents 
many difficulties, F. Gkovu-Palmeb {Textile ^Vorld, 7^ {1028), No. 13, pp. 15$, 
155 ). — ^Psychological and physiological factors in perspiration are discussed as 
affecting the satisfactory testing of dyed silks for fastness to porsi>iration by 
actual association with the human body. Of the laboratory tests adopted by 
chemical associations in Amoiica and Europe, the one used by the American 
Association of Textile Chemists and Colorists (B. S. R., 58, p. 790) appears 
to approximate mo,st nearly the actual conditions of perspiration, and compari- 
sons of this test with those conducted by persons wearing the dyed fabric 
have shown marked similarity of re&uits. Even this test, however, docs not 
allow for the variations in the character of perspiration among the coimimers. 

Rayon issue {Textile Vi'orld, 7^ {lOZS), No. 13, pp. 53-98, figs. 58 ). — ^As In 
a previous group (B. S. B., 58, p. 95), the articles included in these pages 
deal with the status, pro.-pects, and important dovelopiuenls in the Indastry, 
new usts for rayon and new manufacturing methods, dyeing, t<»htiug, and textile 
research Involving rayon. 

MISCEILA.NE0TJS 

A year’s i)rogress in solving farm problems in Illinois: [Feisty-first 
Annual Report of Illinois Station, 1038], compiled and edited by F. J. 
Keiliiolz {Illinois Sta. Rpt. 1928, pp. 321, figs. 5J).— This contains the organiza- 
tion list and a summary of the work during the year ended June 30, 1028. 
The experimental work reported and not previously noted Is for the most part 
abstracted elsewhfere In this issue. 

Fortieth Annual Report of [Kentucky Station], 192T, I, T. P. Coosm 
iKentuoky Sta. Rpt. 1537, pt. 1, pp. 44) —Part 1 of this report contains the 
organization list, a financial statement as to the P'ederal funds for the 
fiscal year ended Jxme 30, 1027, a report of the director on the work and 
publications of the year, and meteorological data noted on page 207. The 
experimental work reported and not previou^y noted is for the most part 
abstracted elsewhere in this issue. 



NOTES 


Hlaryland University and Station. — r>i\ Eugene 0. Auchtor, professor of 
horticulture and chief hortlcultuidst, has accepted an appointment as principal 
liorticulturiHL In the Bureau of Plant Industry, U. S. Department of Agriculture, 
and assumed charge November 1C of the newly established oflSlce of horticultural 
cropvS and diseases. This office includes the vegetable gardening, pomological, 
and related lines of the former office of horticulture, the physiological projects 
of the office of plant geography and physiology, most of the work of the patho- 
logical laboratory and the office of vegetable and forage diseases, the entire 
office of fruit diseases, and the office of crop physiology and breeding. Dr. 
Victor R. Boswell, associate professor of horticulture and assistant olericullurist, 
has been appointed senior horticulturist in the same office to have charge of the 
investigations in vegetable production. 

Michigaii Station. — G. M. Trout, assistant professor of dairy husbandry and 
junior dairy husbandman in the West Virginia University and Station, has 
been appointed asbistant in the dairy department, effective November 1, 1928. 
Other appointments include the following research assistants : Merle O. Moore 
in home economics, effective November 15; Walter Toenjes in horticulture, 
effective December 1; and II, n. Wedgworth, formerly connected with the 
Mississippi Plant Board* in plant pathology, effective December 1, 

American Society of Agronomy. — ^The twenty-first annual meeting of this 
society was held at Washington, D. O., November 22 and 23, 1028. 

The president’s address was gis^en by A, G. McCall, Chief of Soil Investiga- 
tions, U. S. Department of Agriculture, on a national program for soil research. 
Dr. McCall proposed a nation-wide plan looking to the best utilization of Amer- 
ican soils and the most economical production and the widest distribution of 
products. The plan is based on an inventory of the soil fertility of the entire 
nation and an accounting of the particular assets and liabilities of the soils by 
great regional areas and, more intensively, by States. Dr. McCtdl pointed out 
that the basis for sucli an inventory has already been laid in the soil surveys 
of this Department, which cover more tlian half the agricultural area of the 
country. His program would Involve the cooperation of the State experiment 
stations with the Federal Government in a plan of research which would include 
the completion of the soil survey already in progress, the inauguration of a 
program of fertilizer research based on the soil survey, a study of methods for 
the control of soil erosion, a survey of the soil organic matter of the United 
States, and a study of methods for the diversion or utilization of surplus 
products of the soil and the waste materials of the farm so that they may 
become the raw materials of industry. 

The mootings opened with a symposium on soil organic matter and green 
manuring led by J, G. Lipmau. Papers were presenlHl on Relation of Soil 
Type and Climate to the Occurrence and Distribution of Organic Matter, by 
C. P. Marbut ; Organic Matter Problems in Humid Soils, by T. I*. Lyon ; Organic 
Matter Problems Under Dry Farming Conditions, by J. C. Russdl; Organic 
Matter Problems in Irrigated Soils, by P. S. Burgess; Chemical and Microbio- 
logical Principles Underlying the Use of Green Manures, by S. A. Waksman, 
and Green Manuring and its Application to Agricultural Practices, by A. J. 
Pieters and R. McKee. 

In the soils section the first symposium on application of base exchange 
methods, which was led by F. W. Parker, Included papers on The Determination 
of the Exchange Capacity of Soils, by W. P. Kelley; The Origin, Nature, and 
Isolation of the Inorganic Base Exchange Compound of Soils, by E, Truog; 
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The Determination of Exchangeable Hydrogen in Soils, by r. W. Parker; 
Methods for Studying Exchangeable Bases in Calcareous Soils, by P. S Burgess ; 
T'le XJ^e of Electrodialj sis in Studying Base Exchange Phenomena in SoiK, by 
R. Bradfield; and The Use of Artificial Zeolites in Studying Ba<e Exchange 
Phenomena, by O. C. Magistad. 

A second soils symposium on soil eroshm led b^ H II Benm^U Among 
the papers in this group were Erosion in the Orient as Related to Soil Con- 
solation in Ameiica, by W. C. Ix>wdermilk; The Results and Sigiiilicance of 
the Spur (Texas) Run-otf and Ero'^ion Experiment, by R. E Dickson ; Erosion 
on Range Ijaud, by W. B. Chapline; The Prevention of the Eiosion of Farm 
Lands by Terracing, by C B Ramser; and The Necessity for Soil Como'^ar w, 
by A. K, Short. 

A sjmpObinm on lime, led bj O S Fisher, was of direct interest to extejision 
specialists and iixluded papers on The Poi table Soil Laboratory nud the Ohio 
Method of Testing Soils for Acidity, by E. June-,; Lime Survej>* lor Use In 
RUnois and Toasting for Lime Requirement, by C M. Linslcy; The Kentucky 
Marl Beds as a Sotirce of Lime Material, by S. C. 3onc>; and The De\elop- 
ment of Equipment for Dredging Marl from the Michigan Lakes, by J^. F. 
Livingston. 

Tobacco Research was the subject of the s>mposium led b> W 1j. Slate in 
the crop section. The opoidng paper, The Chemical Approach to tho Study of 
Problem** of Tobacco Fertilization, by D E. was followed bj papers on 

The Effect of Other Crops on Tobacco, by J. P. Jones ; Tobacco as an Indicator 
Plant in Soil Studies, by M. F. Morgan ; Nutritional Problems in Bright Tobacco, 
by E G. Moss ; Nutritional Deficiency Studios, by J. E. McMurtroy ; A Water 
Culture Technique for Studies in Tobacco Nutrition, by A B, Beaumont ; Soil 
Reaction Studies, by P. J. Andoison; and Factors Affecting Nicotine Content, 
by C. W. Bacon. 

An open session for both crops and soilb, concluding the meetings embraced 
paper** on A Comparison of Good and Poor AlfaKa Soils, by R. R. McKibbln; 
The Effect of Certain Injuries Upon the Leaves and Stalks of Com Plants Upon 
Weisrhts Produced of Grain and Vegetation, by A. N. Hume: Soil and I^and 
Valuation Shoit Courses, by W. H. Stevenson and P, B. Brown ; Inheritance of 
Immunity from Black Stem Rust, Yield, and Protein Content in IIop(^ Wheat 
Cro«!&es with Susceptible and Resistant Varieties, by J. A, Clark and E R. 
Ausemus, Recent Trends in Fertilizer Consumption in Europe, by II. R. Smalley; 
The Production of Artificial Manure from Oats Straw Under Control Condi- 
tions, by P. B. Brown and F. B. Smith; Correlation lietweon Electromotive 
Series and the Absorption of Electrolytes and the Relation of These to Nutrition, 
by H. P. Cooper and J. K. Wilson : Some Errors Peculiar to Forage Crop 
Experimentation, by L. W. Kephart and E. A. Hollow oil; and Studies on Iron 
Accumulations in the Nodal Tissues of Dent Corn Plants, by J. F. Trost 

The usual reports were received from the editor, the secretary-treasurer, and 
the several committees of the society, and O. F. Maibut, A. J. Pieters, G. Roberts, 
O. Schreiner, and A. T. Wiancko were elected Mlows. An incident of the 
session was the presentation of the Chilean Nitrate of Soda Nitrogen Research 
Award to B, B. Fred of Wisconsin, J. G. Ldpman of New Jersey, T. L. Lyon 
of New York, and F. T. Shutt, Dominion Chemist of Canada, all for outstanding 
research on nitrogen. 

Officers for the ensuing year are as follows : President, M. J. Funchess ; vice 
presidents, C. McKee, W. W. Burr, A. B. Beaumont, and S. A. Wak-^man; 
editor, J. D. Luckett ; secretary-treasurer, P. E. Brown ; and representatives on 
the council of the American Association for the Advancement of Science, 
H, K. Hays and R. B. Salter. 
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The annual meeting of the American Society of Animal Produc- 
tion, which of late has been held at Chicago just prior to the opening 
of the International Livestock Exposition, is becoming a more and 
more importajit gathering for animal husbandmen in the agricultural 
colleges, the experiment stations, and the extension services of the 
States and in the United States Department of Agriculture. As the 
years go by, the International is being increasingly recognized as a 
sort of Mecca to which the animal husbandry interests of the Nation 
are drawn in annual pilgrimage. The scheduling of the society’s 
meeting in close proximity to this event thus has the immediate 
advantage of insuring to the society a maximum attendance, but it 
also renders a very useful service by affording an auspicious oppor- 
tunity for the presentation of papers and the interchange of ideas 
by those who are directly concerned with the advancement and dis- 
semination of knowledge in its important field. 

The meeting held from November 30 to December 2, 1928, marked 
the twentieth anniveraary of the society, which now numbers over 
300 members representing all sections of the coimtry and with several 
from without its bordeiu It may not be generally recalled that the 
society had its beginnings in the vision of a small group of nutrition 
specialists who, at the Graduate School of Agriculture held in July, 
1908, at Cornell University, selected Drs. H. P. Annsby, W. H. 
Jordan, and H. J. Waters, Prof. H. E. Smith, and Dean J. H. 
Skinner as an organization committee for investigators in animal 
nutrition. At a later meeting in Chicago on November 26, 1908, the 
American Sodety of Animal Nutrition was formed for the primary 
purpose of improving the character of the research work in animal 
nutrition. Effort was first directed toward the establishment of 
more uniform methods of conducting the experiments and report- 
ing the results and to the suggestion of problems urgently needing 
solution. Still another aim was the fostering of cooperation in this 
field between different experiment stations and the minimizing of 
the waste of effort and opportunity through failure of institutions 
or departments within the same institution to coordinate their work 
on the same problem. 
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The society was thus originally created by investigators and for 
investigators in animal nutrition, but the small attendance and the 
doubts in some quarters as to the real need of so specialized a body 
raised some question of its continuance. At the 1912 meeting it was 
voted to admit to membership those primarily interested in teaching 
and other phases of animal husbandry, and the name of the society 
was accordingly bi-oadened to its joresent form. This change brought 
about a marked increase and divei'sification of interest, and the num- 
ber of papers submitted for presentation at the annual meetings soon 
became so large that the more specialized articles were given in sepa- 
rate sections. During the last few yoai’s there haA^c been I’cgularly 
organized sections for animal genetics and the discussion of extension 
problems. Other gi’oups have also held meetings apart from the 
general sessions for the consideration of siwcial matt cl's. 

Despite the goodly attendance under existing conditions, the large 
number of members unable to be present has resulted in a demand 
for regional organizations, and at the 1928 meeting the formation 
of southern and western sections was authorized. It is planned that 
the first of these sections will function in connection with the annual 
meeting of the Southern Agricultural Workers, while the latter is 
expected to meet during the summer in one of the Western States. 

During its existence the society has been active and progressive 
and has initiated various projects of general interest. One of these 
is embodied in the policy adopted in 1921 of giving special i-ecogni- 
tion each year to some member or members for meritorious achieve- 
ment. The first recipient of this honor was Prof. J. H. Sheppord 
of North Dakota, who has had much to do with the development of 
student livestock judging contests. Plans wore also under way to 
recognize similarly Dr. H. P. Armsby of Pennsylvania, largely in- 
strumental for the organization of the society and its first president, 
but his death shortly before the meeting made necessary the con- 
version of this feature into a memorial. Subsequently, there were 
^elected Dean H. L. Russell of Wisconsin, Prof. C. S. Plumb of 
Ohio, Deans Eugene Davenport of Illinois and C. F. Curtiss of Iowa, 
Dr. J. R. Mohler of the U. S. D. A. Bureau of Animal Industry, and 
Prof. Gordon H. True of California. The 1928 selection was imique 
in the choice of two brothers, Deans F. B. Mumford of Missouri and 
H. W. Mumford of Illinois. Both of these, it is of interest to note, 
were charter members of the society, and both have been drafted, 
as pointed out by Dean Davenport in his speech of introduction, 
into general administrative work. 

Opportunity is also afforded by the society for contacts with the 
rising generation of animal husbandmen. At the annual diimer 
which concludes the program it has for some time been customary 
to include as guests the winning stock-judging team in the inter- 
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collegiate contest at the exposition and the winner of the annual 
medal essay contest sponsored by the Saddle and Sirloin Club. The 
subject in the 1928 essay contest was The Place of the Purebred in 
Commercial Livestock Production, and its winner a student at the 
University of Illinois, while the championship in the stock judging 
contest was awarded to the team from the Oklahoma A. and M. 
College. 

The 1928 meeting was opened with an address by the president 
of the society, Mr. E. W. Sheets of the Bureau of Animal Industry. 
Taking for his subject Our Responsibility to the Livestock Industry, 
he made a vigorous plea for real leadership and a spirit of coopera- 
tion. More specifically he emphasized the need of careful thought 
in planning experiments so that they will eventually solve the prac- 
tical problems they are designed to meet and thus make a positive 
contribution to knowledge. In discussing the control of variables 
in quality of meat experiments, he cited the factor of breeding as 
the one over which there is at present the least control, and pointed 
out that “it is not sufficient to compare one Shorthorn steer with 
another. We must compare steers of known blood lines — steers which 
are homozygous to the extent that if we find a peculiar muscle struc- 
tiu’e, or cell formation, or arrangement of connective tissue, or 
marbling of fat in one animal we may count on those same charac- 
teristics having been present in the second animal before the differ- 
ences in feed or environment which we are studying began to make 
themselves felt.” In conclusion President Sheets drew attention to 
the comparative lack of prominence thus far given to studies of the 
business side of animal production,' and emphasized the need and 
opportunity for sound research in tliis field. 

The program of the 1928 meeting was well proportioned, embrac- 
ing numerous papers dealing with teaching, extension, and research 
methods, many presenting the results of specific investigations, and 
]iot a few in the nature of symposia. In the last-named class was 
a session given over to a discussion of the national cooperative study 
of the factors influencing the quality and palatability of meat. Ac- 
cording to the report of the committee on cooperation, which has 
represented the society in this undertaking, 24 States have been par- 
ticipating in this project, their work dealing mainly with the effects 
of age, breeding, feeding, grade, and sex on the quality of beef and 
the effect of castration on lamb. Despite tffie lack of sufficient time 
for the committee to consider fully tlie plans for each additional 
experiment, much progress has been attained, and its influence has 
permeated the formulation and conduct of other projects. 

Another committee report directly concerned with research was 
that on methods of investigation. This report recommended several 
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amendments to die society’s accepted procedure for conducting ex- 
periments looking toward greater refinement and more accurate 
measures of the results. These amendments contemplate the ex- 
clusive use of animals of known history and similar market grade, 
with more uniform grouping in the different lots. The frequent 
testing of scales and the treatment of experimental animals for 
disease were also advocated. 

The various papers ]Dresenting the results of research were divided 
among the subjects of animal nutrition, animal breeding, and ani- 
mal diseases, and in each of these a considerable range was covered. 
The papers on nutrition, for example, dealt with the number of 
animals per experimental lot, the use of phosphates as mineral sup- 
plements, the normal retention of food iron during growth and the 
utilization of the iron of protein feeds, calcium and phosphorus bal- 
ances of millting cows, and problems with range cattle production 
and grazing. 

In animal breeding, an account of the status of research in Eu- 
rope was presented by Drs. E. W. Lindstrom and J. W. Gowen on 
the basis of observations made during the past year. Numerous 
other papers were given in the genetics section which dealt with 
inheritance and the physiology of reproduction in different classes 
of animals. Among these was an illustrated description of the de- 
velopment of the mammary gland through the embryonic stages. 

The society has not attempted to cover the field of animal path- 
ology, but the relations of this phase to animal production are 
necetsarily so close as to merit considerable attention. One paper in 
this field was xu’esenteJ dealing with investigations on contagious 
abortion and the status of knowledge of this disease, wliile another 
was entitled The Physical Basis of Sterility. There was also a talk 
on the subject of Hygienic Aspects of Livestock Production, in which 
it was pointed out that both man and animals are paying a heavy 
penalty in the extra precautions necessary for disease control be- 
cause of the modifications in their normal ecological relations re- 
sulting from man’s civilization and the domestication of animals. 

As the spokesman of the TJ. S. Department of Agriculture, Assistant 
Secretary K. W. Dunlap discussed a number of topics of interest. 
Among these were the importance of quality in breeding stock, the 
stabilization of producers and markets, the propaganda against 
meat, and the status of legislation against the entrance of diseased 
animals and as to tlie tariff on meat products. 

The character of the papers as a whole was notably high, and the 
difficulties incident to an overcrowded program which have been 
encountered at some previous meetings were little in evidence. In 
most cases there was ample time for discussion, the attendailce was 
excellent, and interest was well sustained. All this was in marked 
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contrast to the small number present in the early days and the gen- 
eral feeling of pessimism and uncertainty then prevailing. The 
change is doubtless to be explained in part by the broader scope of 
the society and its resultant wider appeal. Much should probably 
also be ascribed to the increased interest in animal husbandry and 
the enlarged conceptions of the opportunities afforded for construc- 
tive research, education, and extension. In any event the society 
deserves congratulations for all it has done and is doing in these 
directions, as well as hearty encouragement and support for the 
future. 

The annual assembly of workers in economics and sociology con- 
tinues to hold much of interest from the point of view of research 
in agricultural economics and rural sociology. Notwithstanding the 
remarkable progress of the last decade, research in these specialized 
fields is still relatively in the pioneer stage. Objectives are not 
always clearly visualized, and methods are still in the making. The 
continued consideration of these and related problems is therefore 
timely and pertinent, and the keen interest evidenced in the matter 
by the organizations most directly concerned is alike significant and 
encouraging. 

The 1928 meetings, which were held in Chicago from December 
26 to 29, brought together a large and representative attendance of 
workers in the economic and social sciences, and practically all of 
the groups devoted more or less time to subjects bearing on agricul- 
tural research in their respective fields. As would be expected, this 
was particularly time of the programs of the American Farm Eco- 
nomic Association and the divisions of social psychology and social 
research and the sections of rural sociology and the community of 
the American Sociological Society. Individual topics and joint 
sessions of more or less direct interest also appeared, however, on 
the programs of other bodies, such as the American Economic Asso- 
ciation, the American Political Science Association, the American 
Statistical Association, the Stable Money Association, and the sec- 
tion on religion of the American Sociological Society, so that as a 
whole the opportunities for enlightenment in this direction were 
many and appealing. 

In the meetings of the American Farm Economic Association, 
half-day sessions were devoted to the subjects of formulating out- 
look material and carrying it to the farmer, the outlook and eco- 
nomic and socio-economic consequences of large farm organizations, 
agricultural readjustments in particular industi'ies, the farmers’ 
income, prices of agricultural products, marketing, and the transpor- 
tation of farm products by waterways, improved roads, etc. In each 
session the research phases of the problems were especially stressed. 
Representatives of the U. S. D. A. Bureau of Agricultui-al Economics 
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presented papers on the methods and results of the Department’s 
work in estimating farmers’ incomes by States, in price analyses and 
price forecasting, and in research on the problems of handling annual 
surpluses of nonperishable farm products, the relation of quality and 
price of cotton, and the problems of the apple industry. Experiment 
station workers and representatives of other institutions discussed 
the research problems involved in providing farmers with continuous 
economic information, the economic aspects of the adminiscration of 
groups of farms under northern conditions, the prospective displace- 
ment of the independent family in large farm or estate management 
and its economic and social consequences, the issues involved in 
farm organization readjustments in the Cotton Belt, the farmers’ 
income and the gasoline engine, the seasonal adjustments of produc- 
tion and consumption in fluid milk areas, the problems of the location 
of country milk shipping stations, and direct-packer buying of 
livestock. 

At one of the two round tables, papers were presented and dis- 
cussed on the significance of soil type in farm economy and the 
methods of studying relationships involved, the scope, methods, and 
practical results of a regional replanning study in the mountains of 
West Virginia, and the problems in determining the economic feasi- 
bility of forest uses. The other was devoted to new developments 
in SQope and methods, especially as related to the economics of con- 
sumption as a field of research in agricultural economics and home 
economics, a new method of measuring tenure and financial progress 
of farmers, and the elements of a cooperative Federal and State 
program for determining changes in the farm real estate situation. 

Even more specifically, a luncheon session was devoted to a sym- 
posium on the experimental method in agidcultural economics as 
discussed in the handbook of research methods and procedure re- 
ferred to on page 381. The experimental methods used and results 
obtained by the Virginia Experiment Station in the dark tobacco 
area, the Kansas Station in the field of marketing, and the Montana 
Station in the Fairway Farms experiment with large farm organi- 
zations were described. The limitations of the method due to the 
practical difficulty that all conditions can not be controlled and that 
takjng any experiment out of the highly competitive conditions sur- 
rounding all agricultural production and distribution profoundly 
influences results were considered by Prof. F. P. Weaver of the 
Penn^lvania College and Station. 

Discussion of the scope, methods, and needs of research in rural 
sociology permeated the programs of several sections of the Ameri- 
can Sociological Society. As has been usual in recent years, a strik- 
ing and encouraging feature of all the sessions was the readiness 
with which those presenting or discussing papers called attention to 
weaknesses in their own methods, encouraged criticism and sug- 
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gestions for improvements, and in general showed a desire to get 
the work on as high a research basis as possible. 

Some of the papers outlined the studies of rural leadership and of 
age and sex distribution as factors in rural behavior being made bj’^ 
Cornell University, of the family life and rural organization by the 
University of Wisconsin, of community and social organization by 
the University of Missouri, of the type of agriculture as a factor 
in community organization by Ohio State University, of the in- 
fluence of formal schooling upon consumption tendencicb by Brigham 
Young University, of the attitude of Illinois farmers toward the 
county farm bureau by the University of Illinois, and of cotton 
culture and social life in institutions of the South by the University 
of North Carolina. Other papers diocussed the case study of the 
farm family as a method of rural research, newspaper circulation as 
an index of urbanization, selective aspects of rural and urban migra- 
tion, and the sources of and needs in population and faim welfare 
statistics. Of special interest were the presidential addresses of Dr. 
John M. Gillette of the American Sociological Society on Urban 
Influence and Selection and of Dr. Jesse F. Steiner of the National 
Community Center Association on An Appraisal of the Community 
Movement, and the papers by Dr. Charles H. Cooley on The Life- 
Study Method Applied to Rural Social Research and by Mr. H. B. 
Hawthorn on Methods of Studying Personality Development in 
Rural and Urban Groups. Mention may also be made of the abstract 
of the study of Senor Manuel Gamio on The Antecedents of Mexican 
Immigration into the United States presented by Dr. Robert Red- 
field and the companion papers of Drs. Max Handman and E. S. 
Bogardus on Mexican immigration from the economic and sociologi- 
cal points of view, presented at a joint session of the American 
Sociological Society and the American Farm Economic Association. 

Extension and teaching phases of rural sociology were given con- 
siderable attention, one session of the rm*al sociology section being 
devoted to a discussion of the development and value of community 
score cards, another to the commimity organization work in Mis- 
souri, Ohio, and West Virginia, and a third to the content of courses 
in rural sociology and the laboratory use of surveys, census data, and 
other sources. One session of the section on education sociology was 
devoted to the problems of rural education demanding sociological 
research and some investigations into rural life with curriculum im- 
plications, and another to the rural community as a unit for rui*al 
administration and the adaptation of educational administration to 
rural communities- 

Papers in other groups of special interest to agricultural econo- 
mists and rural sociologists were those on stabilization as a necessity 
to agriculture in the Stable Money Association ; on State supervision 
of local finances in the American Political Science Association; on 
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tariff making in the United States in the American Economic Asso- 
ciation; and on phases of religion susceptible of sociological study 
and on rural-urban conflict in the Chicago dairy district in the sec- 
tion on sociology of religion of the American Sociological Society. 
Still another important set of papers took up in the American Sta- 
tistical Association the forecasting of hog production and marketing 
and of farm implement sales, economic and time-series data from the 
sampling point of view, and the application of theory of error to 
fitting trends, to simple correlation and regression coefficients, and to 
multiple and curvilinear correlations. 

Some of the^e papers obviously dealt more directly with research 
than others, but collectively they were typical of the prevailing inter- 
est in agricultural questions and the increasing realization that the 
solution of many of the more urgent agricultural problems is a mat- 
ter of concern not only to farmers and farming people but to all 
classes and conditions of men as a vital phase of the preservation of 
the general welfare. 

The recent publication, in two volumes and 468 mimeographed 
pages, of the eagerly awaited handbook entitled Research Method 
and Procedure in Agricultural Economics has made available a 
timely guide which can not fail to be helpful to investigators in the 
social sciences, experiment station administrators, and many others. 
This handbook, it will be recalled, has been sponsored by the 
Advisory Committee on Economic and Social Research in Agricul- 
ture of the Social Science Research Council, headed by Dr. H. C. 
Taylor of Iforthwestern University. 

The appointment of this advisory committee was doubtless due 
in pait to a realization by social science workers of the fact that 
while scientific method in its broad outline is the same in all fields 
of inquiry, differences in the data obtainable necessitate differences in 
details of procedure. The object of the committee, it is announced, 
has been to “summarize as much as possible of the experience of 
agricultural economists in planning, organizing, and executing 
research in this field.” 

The preparation of the handbook has been in the hands of a 
subcommittee of four, consisting of Dr. J. D. Black of Harvard 
University as chairman, Dr. E. G. Ifourse of the Institute of 
Economics, and Dr. L. 0. Gray and Mr. H. R. Tolley of the U. S. 
D. A. Bureau of Agricultural Economics. Viewed as a whole, how- 
ever, the publication is of wide authorship. In its construction 
there has been assembled material embodied not only in the manu- 
scripts of the committee members but also in 38 articles by 33 other 
persons and many letters from correspondents, while the services of 
16 persons have been utilized in reviewing and revising the different 
section 3 . 
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The early pages of the handbook are devoted to a discussion of 
what constitutes research and scientific methods, what investigations 
in agricultural economics can meet these requiiements, and the choice, 
pla nni ng, and execution of projects. Much emphasis is placed upon 
the relative place of quantitative and qualitative analysis in economic 
research and on the dynamic aspect of such research. Deielopment 
of technique of observation and measurement of current changes is 
pointed out as one of the present important research needs, and dose 
study of current phenomena is believed probably to have more to 
contribute than the analysis of records of the past to the determina- 
tion of the laws and principles of economic change. 

The committee maintains that instead of quantitative analysis 
being more scientific than qualitative analysis, as is sometimes alleged, 
the two forms “ condition and complement each other,” since “ quanti- 
lative analysis alone is virtually helpless [and] qualitative analysis 
alone is inadequate and unsafe in ordinary use.” While qualitative 
analysis, as a sole method, is limited by the danger of overlooking 
or misinterpreting important factors, the committee points out that 
“given qualitative analysis of a liigh order, with rigorous definition 
of terms and statement and testing of conclusions, results of very 
great value follow.” However, it finds that such analysis is not 
common, and “consequently for the ordinary run of research work- 
ers, it is highly necessary that data be collected and qualitative con- 
clusions checked at every turn. Only after quantitative' analysis 
is there any safety in the conclusions witli the ordinary researcli 
worker; and even the most gifted are occasionally blind to important 
elements in pi-oblems.” 

Approximately 300 pages are devoted to a summarization of infor- 
mation regarding and experiences of agricultural economists with 
the statistical, case, informal statistical, and experimental methods, 
and the method of analogy, the first-named method being dealt with 
in considerable detail. Smaller sections discuss the presentation and 
utilization of results, problems of research poli<^, the relation of an 
agiicultural economic research department to functional and other 
subject matter depaitments, cooperation with outside agencies, over- 
head organization, selection of research staff, training of graduate 
students, division of time between teaching and research, and other 
phases of organization and administration. 

While the publication is not intended as a textbook on research 
methods it brings together a mine of information such as has seldom 
been assembled in any field of inquiry. Its preparation reflects much 
credit upon the many minds which have been associated with it, and 
the information included should materially a^dst research workers 
and others in organizing and directing researdb ^n agricultural 
economics and other fields. 
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Composition of bone.— m, Physicochemical mechanism, M. J. Shear 
and B. Kbameb {Jour. Biol, Clie^n,, 'tO (19^8), No, i, pp, 125-H5) a 

theoretical Investigation, based upon their own and other recorded data, the 
authors reached conclusions summarized as follows: 

“As a criterion for the formation of precipitates of calcium phosphates, the 
ion product [Ca + + ]* X [PO 4 E ]* is inadequate. We have found no evi- 
dence which satisfactorily demonstrates the presence in bones of a compound 
with the formula Ca 3 (P 04 )j. Prom data in the literature pK,.p CaHPO* is 
calculated to be 6.4±0.1 at 38®. At any ionic strength up to that of serum 

pKVp CaHP04=6.4-2.3VM. 

The ion product [Ca^^] X [ELPOi”] at which calcification begins, both in vivo 
and in vitro, is numerically equal to the value calculated for K'*.p. CaHP04 
at the ionic strength of serum. A theoretical basis is suggested for the em- 
pirical CaXP product. In inorganic serum solutions with a pH of 735 

CaXP= 1.5X 107 ([Ca++]X[HP 04 “]) 

Inorganic serum solutions with empirical OaXP products less than 30 appear to 
be undersaturated with respect to CaHPOi; calcification is not obtained with 
these solutions. The evidence indicates that ricketic serum is definitely under- 
saturated with respect to CaHPO* and that normal serum is slightly under- 
saturated with respect to this salt,” 

On the mechanism of enzyme action. — II, Further evidence confirming 
the observations that ethylene increases the permeability of cells and acts 
as a protector, P. P. Nobd and K. W. Praisikb {Jour, Biol. Ohem., 19 {1928), 
No, I, pp, 27-51, flgs. 13). — “An investigation of the physicochemical behavior 
of zymase solution ... led to the result that (a-) it is possible to prepare 
zymase solutions which are capable of maintaining their biological activity.” 
Data are presented to show “ that these solutions maintained their full activity 
even after 65 days, although it has been generally assumed that even at 0® the 
activity is lost within 48 hours; and (b) it is not only possible to maintain the 
full activity of such a solution for practically an indefinite period, but it was 
shown that the enzyme solution, which behaves as a l 3 "ophile colloid, undergoes 
by means of appropriate peptization a change of its surface forces,” indicated 
by an increased surface tension and by decreased viscosity. The conclusion 
seems justified “that the surface energy of the colloids concerned was in- 
creased, and this was reflected in the measurable increase of carbon dioxide 
production which was observed when the enzyme acted upon glucose.” 

In a somewhat detailed discussion of the effects of ethylene the authors state 
further, with respect to experimental results from the treatment of enzyme 
solutions with this gas: “We not only could protect the increased surfaces 
810 
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. . . produced by the! appropriate peptization of the enzyme solution, but also 
found it possible to show . . . that a protecting film could be formed even on 
enzyme surfaces , . . within the cell.” 

Ethylene was found, also, to increase the i)ermeability of single cells and of 
cells in tissues (fresh tobacco leaves), and the summary conclusion is stated 
that “ enz 3 Tnes outside of or bouud to cells can be charged with an adsorbed 
film which may act as a protector against damaging transformation products.” 

The work is a contribution from the Minnesota Experiment Station. 

The preparation of </-arginine monohydrochloride, G. J. Cox {Jour, Biol. 
Cliem., 78 (1928), No. 2, pp. 475-479 ). — Following a brief critique of the more 
recently proposed methods for the preparation of arginine salts from protein 
hydrolysis products, the most recent of these procedures discus«?ed being that 
of Vickery and Leavenworth (E. S. K., 68, p. 12), the author of this communi- 
cation from the University of Illinois proposes “to avoid the difficulties of 
filtration and recovery of reagents involved in the method cited . . . and to 
secure a stable, pure final product ” by means of “ a modification of the flavi- 
anic acid method of Kossel and Gross [E S. II, 60, p. 202].” 

Essentially, the process recommended consists in the hydrolysis of a good 
grade of gelatin by boiling 21 hours with 2.3 liters per kilogram of gelatin of 
concentrated hydrochloric acid, followed by evaporation of the excess acid 
under reduced pressure, solution of the resulting thick sirup in water, neu- 
tralization, with Congo red as indicator, with concentrated sodium hydroxide 
solution, and direct precipitation with 300 gm. of flavianic acid (naphthol-2; 
4-dinitro-7-faulfonie acid; Naphthol Yellow S) in 1,500 cc. of water for each 
1 kg. of gelatin hydrolized. The washed and dried arginine dinitronaphthol- 
sulfonate is converted into the required ai’ginine monochloride by first treating 
each 100 gm. with 200 cc. of concentrated hydrochloric acid for from one to 
two hours at steam bath temperature and chilling to ice chest temperature to 
complete the precipitation of the free dye acid, which is removed by filtration. 
The filtrate and washings are then concentrated to a thick sirup, taken up in 
400 cc. of warmed 95 per cent alcohol, and chilled overnight to separate any 
remaining fiavlanic acid as the arginine salt. 

At this point, “ in the preparation of arginine monohydrochloride from solu- 
tions containing an excess of hydrochloric acid, use has been made of the con- 
venient basicity of aniline, and the solubility of aniline hydrochloride in alco- 
hol,” the basic dissociation constants being given as 

4.6X10-^® 


for aniline, and for arginine 

^6l-1.0Xl0-^ whUe £63 = 2.2X10-1'*. 

“Aniline, therefore, combines with all the hydrochloric acid in excess of that 
united with the stronger basic group or arginine,” From 76 to 80 gm. of puri- 
fied arginine monohydrochloride (m. p. 216 to 217®, uncorrected) were obtained 
from 1 kg. of good gelatin. “ The gelatin that gave most satisfactory results 
was an ordinary commercial product having 16.86 per cent of total nitrogen,” 
Report of the imperial agricultural chemist, [Pusa, 1926—27], W, H. 
Hakeuson (Agr. Research Inst., Pusa, 8ci. Bpts. 1926-27, pp. 24rS3, figs, 2) .—An 
investigation of the comparative merits of extraction by citric acid solution and 
by potassium carbonate solution for the determination of available phosphoric 
acid led to the conclusion that since the results obtained by add extraction, 
though consistent among themselves for humus and noncalcareous soils, were 
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erratic in the eases of calcareous and alkali soils, the method of alkaline 
extraction, the results of which showed no irregularities among the four types 
of soils investigated, is probably of greater gencial applicability and utility. 

Some results of a study of the movement of nitrates in the surface soil and 
subsoil are also noted. 

A comparison of pH determinations as obtained by means of hydrogen 
electrode and colorimetric methods, C. G. Johnston {Jour, Biol, Ghem., 79 
(1928), A’o. pp, 297-nSOr).-— Comparisons of hydrogen-ion concentration deter- 
minations in blood sera by means of the hydrogen electrode and by colorimetric 
methods consisting in (1) dilution with 0 9 per cent sodium chloride before 
colorimetric comparison, or (2) dialysis and use of the dialysate as the actual 
material for the colorimetric measurement, led to the conclusions that the differ- 
ences between the colorimetric readings and electrometric readings were “so 
variable that the colorimeti.lc methods can not be used if accurate comparisons 
of individual determinations are to he made,” and that “ at the present lime 
it is doubtful if colorimetric methods should be used Indiscriminately on all 
varieties of sera without adequate checking with the hydrogen electrode. For 
a comparison of Individual determinations . . . colorimetric metliods should 
not be used.” 

The effect of the chemical nature of a decolorizcr on its functioning. — 
n, The apparent isoelectric point, E. W. and A. B. Steabn (Stain TerhnoL, 
S (1928), No, 5. pp, 87-93, flgB, 2), — Stating as a primary definition of the iso- 
electric point of a bacterial system that it is that point at which there is equal 
retention of anion and cation, and as a tentative corollary definition that a 
bacterial system may be regarded as isoelectric at the pH value at which there 
is equal retention of acidic and basic stain as against acetone as a decolorizer, 
the authors of this contribution from the department of preventive medicine 
and the division of physical chemistry, University of Missouri, show that the 
substitution of acidic decolorizers for acetone i^lfts the experimentally de- 
termined isoelectric point to the higher pH values, basic decolorizers toward 
the lower. “ By basic decolorizer Is meant, not one of high pH value, but one 
whidi will form a salt with acids, as for example pyridine or anUlne.” 

The results are considered to indicate “an ionic chemical equilibrium as a 
factor in the mechanism of staining.” 

Compositiou of bone. — Analytical micro methods, M. J. Shbae and B. 
BjiAacEE (Jour, Biol, Chem,, 79 (1928), No, 1, pp, 105-120). — Analytical methods 
for the determination of carbon dioxide in 20 mg. of bone powder and for the 
determination in duplicate of calcium and of inorganic phosphorous in 10-mg. 
samples are described. “The entire procedure has been imrformed on as 
little as 17.7 mg.” 

The estimation of aluminum in animal tissues, V. 0, Myees, J. W. Muii, 
and D. B. Mobbison (Jour, Biol Chem., 78 (1928), No, 3, pp. 595-394).— -Drawing 
a condusion from a briefly noted survey of the recorded work on the deter- 
mination of aluminum, especially of relatively minute quantities of the metal, 
that colorimetric methods, while less accurate for larger quantities, are more 
satisfactory for the determination of minute quantities, the authors present 
In detail a modification of the aurln tricarboxylic acid lake colorimetric pro- 
cedure of Ha mme tt and Sottery.^ The essential features of the method as 
here proposed are (1) the digestion of the tissues with a sulfuric-perehioric acid 
mixtureb (2) the precipitation of the aluminum together with a very small 
quantity of iron, found to be necessary to insure the complete precipitation 

‘Jour, Amer. Chem. Soc., 47 (1925), No. 1, pp. 142, 148. 
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of the almninTmi, followed by the complete separation of the aluminum from 
the iron, and (3) the development of the color, which consists of the aluminum 
lake formed from the ammonium salt of aurin tricarboxylic acid. 

♦<The method is adequate for estimating the aluminum present in tissues 
under various conditions, L e., amounts varying from less than 0.01 to 0.6 mg. 
per 100 gm. of tissue. It is not suited to amounts of aluminum exceeding 
1.0 mg. per 100 gm. of tissue. Owing to the delicacy of the method only re- 
agents of the very highest purity can be used, but with suitable reagents and 
careful manipulation the error of the method should not exceed 10 per cent.” 

Among the precautions found necessary to avoid extraneous aluminum were 
the preparation of sodium hydroxide from metallic sodium (contamination 
was sometimes found even from this source), and the redistillation of ammonia 
solution after this had stood for some time in glass. 

Method for the determination of urea in blood, A. K. Anderson and G. 0. 
Romiq {FenmyVoaMa Sta, Bui. 230 (1928), pp. 6, 7). — ^Rubber stoppers and tubes 
in the aeration apparatus were found capable of either absorption or evolu- 
tion of ammonia with a resulting possible error of 6 or 6 mg. of ammonia 
nitrogen per 100 cc. of blood. An all-glass apparatus obviated this trouble, 
and preliminary work indicated the possibility of obtaining very satisfactory 
results with but 0.1 cc. of whole blood. 

Lipins and sterols as sources of error in the estimation of fat in butter- 
milk by ether extraction methods, L. M. Thurston and W. E. Pet e rsen 
(Jour. Dairy Sci., 11 (1928), No. 4 PP- 27M8S).— Testing buttermilk for fat 
content by the gravimetric, the American Association, or the Gerber method 
was shown in experiments at the Minnesota Experiment Station to give re- 
sults which are higher than the true fat content by the amount of nonsaponi- 
flable matter and lecithin present. The Babcock test was more accurate for 
testing buttermilk containing roughly as much lecithin as fat However, it 
does not give entirely accurate results, particularly for buttermilk contain- 
ing less than 0.8 per cent fat, in which case its results are usually too low. 

A comparison of the volatile-solvent method with the vacuum-oven 
method for determining moisture content of cheese, G. P. Sanders (Jour. 
Dairy Sci., 11 (1298 ) , No. 4, pp. 325-330, fig. 1) .—In this study by the U. S. D. A. 
Bureau of Dairy Industry, the author describes improvements in the tech- 
nique of the volatile solvent (toluene) method (E. S. B., 67, p. 67, p. 408) of 
moisture determination, and compares it with the vacuum-oven method at 98 
to 100® 0. in determinations of a number of varieties of cheese. 

It was found that toluene removes moisture rapidly without undue charring 
or decomposition. This method is quite rapid and very accurate for moisture 
determinations on cheese, but closer checks are obtained on check samples by 
the vacuum-oven method. 

The Garrett-Overman fat test on ice cream,— A preliminary report, 0. R. 
OvEORMAN and O. E, Garrett (Ice Cream Trade Jour., 24 (1928), No. 7, pp. 51, 
52).— A preliminary report from the Illinois Experiment Station, giving the 
details of a method devised for an accurate and rapid determination of fat 
in ice cream, and designed to be used with the Babcock apparatus. Of 100 
samples tested by this new method and checked by the Roese-Gottlleb method, 
60 samples gave higher results, 36 samples lower results, and 4 samples 
checked exactly. For all samples the average difference between this new 
method and the Roese-Gottlieb method was and a large part of this 

variation was due to 1 sample of chocolate ice cream. 
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The SS-month period in solar activity and corresponding periods in 
magnetic and meteorological data, H. W. Clough (17. j8^. Mo, Weather Rev,, 56 
(1928), yo, 7, pp, 251-264, flffs. 4), — Supplementing a paper on 2S-month solar 
periodlcitieb, previously noted (E. S. R., 52, p. 414), this paper presents 
“ additional evidence regarding the 11-year and 28-month variations in the mean 
heliographic latitude of the spotted area and other features of solar activity.” 

“New determinations of the 11-year epochs of maximum and minimum mag- 
netic declination range are given, and there are derived epochs of the 28-monlh 
variation in the range. These epochs average about 0.07 year later than the 
corresponding epochs for the relative numbers. An 11-year variation occurs in 
the length of the 2S-month period in terrestrial temperatures with long and 
short intervals about 4 years after the Wolfer epochs of minima and maxima, 
respectively. The short period variations in temperature have a closer causal 
relation to the solar latitude than to the relative number variations. It is 
found from data extending over a period of 75 years that the epochs of maxi- 
mum and minimum temperature occur about 1 year later than the epochs of 
maximum southern and northern heliographic latitude, respectively, and about 
4 months before the epochs of minimum and maximum spottedness.” 

Monthly Weather Review, [July— August, 1928] (17. S, Mo, Weather Rev,, 
56 (1928), Nos, 7, pp, 251-800, pis. 6, figs. 13; 8, pp. 301-345, pis. 13, figs. 14 ), — 
In addition to detailed summaries of meteorological and climatological data 
and weather conditions for July and August, 1928, and bibliographical In- 
formation, notes, abstracts, and reviews, these numbers contain the following 
contributions : 

No. 7. — The 28-Month Period in Solar Activity and Corresponding Periods 
in Magnetic and Meteorological Data (illus.), by H. W. Clough (pp. 251-264) 
(see above); The Rale of Decay of Atmospheric Eddies (illus.), by L. D. 
Vaughan (pp. 264-274) ; Dense Fogs at Lincoln, Nebr. (illus.), by H. G. Carter 
(pp. 275-277) ; and Nocthucent Clouds and Unpublished Measurements of Their 
Velocity, by F. S. Archenhold, trans. by W. W. Reed (pp. 278-280). 

No. 8 . — ^Weather and the Cotton Boll Weevil (illus.), by J. B. Kincer 
(pp. 301-304) see p. 357) ; Metliods and Results of Definitive Air-Pressure 
Measurements (illus.), by H. Kosehmieder, trans. by W. W, Reed (pp. 305-310) ; 
Thxmderstorms in the Los Angeles District, by 0. C. Conroy (p. 310) ; The 
Mechanism of a Thunderstorm (illus.), by G. 0. Simpson (reprint) 
(pp. 311, 312) ; The Caracoles Meteorological Station and Its Importance for 
the Traffic of the Transandlne Railway and Aviation, by J. B. Navarrete, trans. 
by W. W. Reed (pp. 312, 313) ; Hailstones of Great Size at Potter, Nebr, 
(illus.), by T. A. Blair (p. 313) ; The Uprush of Air Necessary to Sustain 
the Hailstone, by W, J. Humphreys (p. 314) ; Note on Pilots’ Observations of 
Air Currents in and near Thunderstorms, by P. A. Miller (p. 315) ; Five Years 
of Ocean Mapping and Its Forecast Value (illus.), by L. E. Blochman (pp. 
315-317) ; Aerological Activities at the Naval Air Station, San Diego, Calif. ; 
Historical Sketch, by W. G, Lindeman (pp. 318r-320) ; and A 12-Year Record 
of Hourly Temperatures at Richmond, Va. (illus.), by H. A. Frise (p. 320). 

GXinuitological summary for State College, Pennsylvania, 1927, E. S. 
Ebb (Penmylvanda 8ta. Buh 230 (1928), p, — A summary is given of monthly 

and annual temperature, precipitation, and cloudiness. The annual temperature 
was 50® F., 1.7® above the 43-year normal. The extremes of temperature were 
94® July 13 and —4® January 27. The precipitation for the year was 48.01 in., 
8*74 in, above the nonnal. The snowfall was 34.65 in. There were 105 dear 
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Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, C. 1. Gttnness and L. O. Jones (Maasachusetta Sfa. Met, Buis, 
{1928) j pp. 4 each), — ^The usual summaries of observations at Amherst, 
Mass., during September and October, 1928, are given. 

SOILS— FEETIUZEES 

Agricultural geology, F. V. Bmkbson, rev. by J. B. Smith {New York: John 
Wiley d Sons; London: Chapman d Hall, 1928, 2, ed,, rev,, pp, xy/-f-577, figs. 
271),— The present is similar to the first edition (E. S. R., 43, p. 719) in laying 
primary emphasis on the genesis of soils and in the inclusion of some account 
of fertilizer minerals. “A few changes of minor importance” only have been 
made in the original material, but some new matter, in part inserted for 
pedagogical reasons and ln<*ludlng tables for the identification of minerals and 
rocks, has been added. Soil maps are included in an appendix. 

Soil Survey of Harris County, Texas, H. V. Geib et al. (17. iS. Dept, Agr,, 
Adv, Slucets Field Oper. Bur, Soils, 1922, pp. IV+1903-1953, pis, 5, fig, 1, 
maps 2,) — Harris County, in southeastern Texas, is described in this report pre- 
pared in cooperation with the Texas Experiment Station as consisting mainly of 
a broad, nearly level plain of an extent of 1,129,000 acres. Its major portion is 
open prairie, though in part, especially along some of its streams, it is heavily 
forested, the whole foming a part of the Coastal Plain region. The general 
slope is southward, mainly toward the San Jacinto Biver, tributaries of which 
constitute the principal drainage system of the county. ‘‘The prairie soils, 
with the exception of the rolling phase of Hockley fine sandy loam, would be 
greatly benefited by an adequate drainage system.” 

More prominent among the 30 types found in the survey and groui^ed in 
this report in 16 series are Lake Charles clay 24.6 per cent of the entire 
area, Lake Charles day loam 16.8 per cent, Katy fine sandy loam 11.0 per 
cent, and Hockley fine sandy loam 10.2 per cent. The unclassified surface re- 
corded consists of 0.4 per cent of tidal marsh and 0.3 per cent of made laud. 

Volume weight of certain field soils, M. B. Hablawd and H. S. Smith 
{Jour, Amer, Soo, Agron,, 20 {1928), No, G, pp, 588-541), — ^A maximum variation 
of about 2,750,000 lbs. in the weight of 40 acre-in. among the soil types studied 
is shovni in this report of an investigation by the Illinois Experiment Station 
of the results of the determination, by the Israelsen method (B. 8. R., 39, p. 
213), of 14 sets of volume vreighta yxpou 13 soil types. The extreme values, 
both upper and lower, were observed in silty soils. “ Very sandy, light-colored 
soils might increase the range, and peaty soils undoubtedly would do so.” 

In dark-colored sUty soils, the A, B, and 0 horizons showed a volume 
weight progressivdy increasing as the depth increased to 40 in., while sandy 
and light-colored soils from the same region showed decidedly greater volume 
weights, attributed to coarser texture and a lesser content of organic matter. 
No marked difCerence in volume weight as between silty and clayey soil sec- 
tions was observed. 

The more mature soils appeared heavier than the less mature, the differ- 
ence here being attributed In part to a lower content of organic matter, in 
part also to the presence of ‘“ashy” horizons which were observed to possess 
a high volume weight. “The B horizons, especially if relatively impeiN 
vious, and the 0 horizons, for no reason which is apparent, show the same 
trend.” More variation in weight between types was evidenced in the older 
and light-colored than in the less developed and dark-colored soils. Beeper 
horizons tended toward a volume weight greater than that of the shallower, 
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in the case of both light and dark-colored soils, and whether the texture was 
coarse or fine. Clayty horizons were seemingly no lighter than the silty, 
probably heavier. “ Sandy horizons are probably heavier than finer textured 
ones, though the data are not conclusive on this point.’* 

The relative merits of various forms of volume weight detemination, to- 
gether with the value of the apparatus for the sampling, are discussed. 

Keaction studies of Delaware soils, C. R. Runk {Delaware 8ta, Bui. 155 
(1928), pp. 17, figs. 7).— -In a study of the reaction, apparent lime requirement, 
and buffer capacity measured as cubic centimeters of 0.01 n alkali required 
to carry the pH of a 6-gm. sample of the soil from pH 4.8 to pH 7.0, it is 
‘-hown that lime requirement determinations “are inaccurate in as far as 
determining the ‘acidity correction’ value of lime applications upon soil is 
concerned.” It is further stated that “Delaware soils do not appear to be 
sufSciently acid to injure the growth of most crops. The value of lime ap- 
plications upon these soils appears to lie in some factor other than that of 
acidity correction.” 

Statistical Information secured in the study included the classification of 
the 204 fields examined into four groups, 17 having pH values between 5.0 
and 6.5, 112 between 5.5 and 6 0, 124 between 6.0 and 6.5, and 8 between 6.6 
and 7.0; and the buffer capacities for each of the 29 types included in the 
mvestigation ranging from 0.44 for Norfolk loamy sand to 7.16 for Ports- 
mouth sandy loam, these figures having been obtained by the method above 
indicated. 

“An apifilcat.on of 1 ton of burned lime to correct acidity, or an application 
of 600 lbs. of sulfur to control the potato scab organism, may produce a 
hydrogen-ion concentration unfavorable for crop growth on the sands, loamy 
sands, and sandy loams. These types of soil, as represented by the samples 
tested, have very low buffer capacities and consequently the hydrogen-ion 
concentration may be easily changed. Similar applications of lime or sulfur 
might be made on the soils of high buffer capacities without producing hydrogen- 
ion concentrations unfavorable for crop growth. Obviously, since there are such 
gi'eat differences in buffer capacities ot soils, it would seem necessary to 
know the buffer capacity bt^fore applying materials which affect soil reaction.” 

On the oxidation ot cellulose in the soil [Irans. title], S. Winoqbadskv 
(Oompt. Rend. Acad, fifcf. [Parfs], 187 {1928), No. 6, pp. S26-S30), — ^The cultural 
characteristics of three types of cellulose-decomposing organisms, of which the 
first, exemplified by an organism described as a pale yellow vibrio, causes a 
yellow coloration of filter paper spread on silica g^ and impregnated with a 
nutrient solution but produces no evident textural alteration, while the 
second type, not here given a generic designation, brings about swelling of 
the paper, sllminess, and disintegration with or without coloration, and the 
third, assigned to Oytophaga, reduces the fibers of the paper to a gelatinous 
and transparent consistency. 

With respect to the chemical effect of the growth of these groups of or- 
ganisms in the soil, the author’s conclusion may be translated: “Finally we 
should note the fact that the oxygen-saturated products resulting from the 
activity of these bacteria are extremely resistant to the attack of a very large 
majority of the microorganisms of the soil. It is probable, therefore, that they 
remain for a long time components of the organic colloids of this medium.” 

Notes on Protozoa in the soil, M. Shzbuta {Imp, Acad. IJapanJ, Proo., $ 
(i927), No, 6, pp. S8i, S85). — ^Inoculating 100-cc. portions of various culture 
media with from 10 to 20 gm. each of fi^d soils obtained from various stations, 
the author of this note from the Imperial Agricultural Station at Tokyo iso- 
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la ted 12 Ciliate, 10 Flagellala, 2 Rhizopoda, and 1 Sactoria species. The 
genera Amoeba, Monas, Bodo, Cereomonas, and Colpoda were common in the 
majority of samples and were the most abundant in number of individuals. 

The medium consisting of 100 cc. of a 2 per cent infusion of timothy hay 
with the addition of 3 cc. of egg albumin and 0.75 gm. of sodium chloride 
proved the most satisfactory of the mixtures used. *‘The pasture hay In- 
fusion with or without egg albumin ” was less satisfactory. 

Certain factors influencing the staining properties of fluorescein deriva* 
fives, H. J. Conn and W. C. Holmes (Stain Technol, 3 (1928), No, 3, pp, 
— ^In a similar contribution to this subject, noted from another source 
(B. S. B., 60, p. 20), the authors have presented essentially the technique here 
proposed for the use of calcium salts to Intensify stainings with fluorescein 
dyes. They show in the present paper tabulated detail of the results ob- 
tained with eosiu Y, phloxine, erythrosin, and rose bengal in the presence of 
barium, magnesium, aluminum, and lead salts, respectively, in addition to the 
calcium salt tests, the material stained consisting of bacteria in films of soil 
fixed in gelatin, as in the work above cited. The tables show the character 
of the staining secured in each combination among the four dyes and the 
four groups of meta^c salts considered. 

Apparatus for growing plants in soil under microbiologically controlled 
conditions, B. P. Deateiok (Jour, Amer. Soe, Agron,, 20 (1928), No. 6, pp. 
64S-S4S, fig- 1). — ^A simple apparatus, providing for the covering and Irrigation 
with sterile water of potted soil and for the growth of the plant and the 
sampling of the soil without the admission of contaminating organisms, is 
here briefly described from the West Virginia Experiment Station and illus- 
trated by a drawing and photograph. 

Besnlts of eight years of soil fertility studies on Volusia and Westmore- 
land soils, J. W. White and F. D. Gabdnee (Fenmylvania Sta. Bui. 230, (1928), 
pp. 14, IS). — ^The more important of eight years’ results are summarizea. 

A fairly close correlation was found to exist between the chemical compo- 
sition of the two soils and their relative response to nitrogen, phosphorus, 
potash, and lime. The percentage increase on Volusia soil due to applications 
of lime was 63, compared to 17 on Westmoreland soil. (The latter soil con- 
tains 3,9(X) lbs. per acre more lime and magnesia than the former.) Phos- 
phorus had a crop-producing value of 37 on Volusia soil compared to 70 on 
Westmoreland soil. (The Volusia soil contains 700 lbs. per acre more phus- 
phoric acid and more than twice as much available phosphorus as the Westmore- 
land.) Potash had a relative value (in the grain rotation) of 52 on Volusia 
soil, compared to 13 on Westmoreland soiL (The Westmoreland soil contains 
9,700 lbs. per acre of potash (KjO) in excess of the Volusia soil and appreciably 
more replaceable iwtash.) The use of soluble nitrogen gave no increase in yields 
on Volusia soil (grain rotation) and 18 per cent increased yields on Westmore- 
land soil. (The nitrogen content of the Volusia soil is 2,280 lbs. per acre in 
excess of the Westmoreland soil.) 

‘'From the standpoint of the dairy Industry on Volusia soil, the rotation 
of oats, hay, silage corn, and buckwheat has been more profitable than the 
rotation of corn (for grain), oats, wheat, and hay. The substitution of buck- 
wheat for wheat and silage com for husking corn insures, under average soil 
and climatic conditions, a more profitable cash crop and a greater supply of 
winter feed. 

“lu the production of profitable pastures, lime and manure or lime and 
mineral fertilizers are essential. 

2901()— 29 2 



318 


EXPBEIMENT STATION EEOOBD 


[Vol. 60 


“The prodiictioii of corn for grain on Volusia soil has been successful only 
on plats liberally supplied with mineral plant food or manure. The propor- 
tion of soft corn has been greatly reduced by liberal fertilization on limed 
land. 

“ The varieties of the several grain crops found suitable for Bradford County 
are Northwestern Dent or Wisconsin 25 for corn grain, West Branch White 
Cap for silage corn, Patterson oats, and Pennsylvania 44 wheat.” 

The chemical effect of gypsum, sulfur, iron sulfate, and alum on alkali 
soil, W. P. Kelley and A. Aeany {Eilgardla iCalifornia Sta.l, 3 (1928), No, H, 
pp. 393-420), — ^This paper is concerned with reclamation experiments on laud 
in which the alkali soil characteristics have developed since 1890 in conse- 
quence of seepage and poor drainage, and which had been unsuccessfully 
leached by hooding for about two months in 1914 and again in 1915. The soil 
liud ^ho\sn so high a loxi<*ity when the experiments were begun that plantings 
of barley and alfalfa had failed to germinate over a large part of the expeii- 
mental area. “ The soil is a fine sandy loam, the upper horizon of which con- 
tains a small but variable amount of calcium carbonate.” 

The effects of the treatments mentioned on the soluble salts, on the Insoluble 
carbonates, and on the replaceable bases, among which special attention was 
given to calcium and magnesium extraction by ammonium chloride solution, 
constitute the principal subjects of the data and discussion presented. The 
iwdts showed “that under the infiuence of the treatments that have been 
applied, this soil is being transformed into a normal soil, although the trans- 
formation has not yet become complete,” the observed changes having in- 
cluded “a substantial reduction in the content of soluble carbonate, the re- 
placement of a considerable part of the replaceable sodium by divalent base 
(probably calcium), and a material reduction in the OH-ion concentration.” 

It is farther considered that under careful management 'Of drainage con- 
ditions and irrigation practice “the products of biological agents, acting on 
1h(* calcium carbonate of the soil, will gradually biing about a furthei* re- 
placement of sodium by calcium, and good drainage conditions will make it 
possible to leach away the soluble sodiuiu salts that are formed.” 

The paper also includes a somewhat extended discussion of the theoretical 
considerations underlying the reclamation of alkali soils. 

Aluminum toxicity, F. T. McLlxn and B. B. Gilbeet (Plant Physiol,, 3 
(1928), No, 3, pp, 293-302). — ^Aluminum in true (dialyzable) solution in liquid 
plant culture media at pH values sufficiently high (pH C.5+) to eliminate 
acidity from consideration as a toxic agent was obtained in the experiments 
recorded in this contribution from the Ehode Island Experiment Station by 
making use of the ability of citratob and tartrates to prevent at relatively high 
pH values the precipitation of metal ions. This made possible an experimental 
demonstration of the much discussed question. Is the apparent toxicity of 
aluminum, in soils acid enough to carry it in solution, true aluminum toxicity 
or an effect of toxic acidity? 

“ Twenty-five cc. each of nutrient solutions containing all of the usual salts 
and in addition 0.24 n aluminum citrate, were placed in 3 dialysis thimbles 
impregnated with pyroxylin, and each immersed in 200 cc. of distilled water 
for 7 days. The acidity of the solutions placed inside the thimbles was pH 
6.5. Five times as much aluminum diffused ... as remained behind in the 
thimbles. . . . Aluminum citrate diffuses readily at pH 6.5 and is in true 
solution not colloidal.” In solution culture experiments it was then demon- 
strated that “aluminum as citrate is toxic even in solutions with very low 
acidity, pH 6+.” 
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It was further shown (1) that even when present in a “ nondiffusible, col- 
loidal form,” aluminum was toxic when In contact with barley roots; (2) 
that soluble phosphate, in concentrations equivalent to those of aluminum, 
completely counteracted the toxicity of the aluminum ; and (3) that from 3 
to 13 parts per million of aluminum constituted a stimulating dose for the 
plants, toxicity appearing at about 16 parts per million. 

The work is in extension of a previous investigation (B. S. R., 68, p. 121). 

AGRICTTITTrEAl BOTANY 

Some phases of nitrogen metabolism in polyanthus narcissus (Narcissus 
lazetta) , G. T. Nightingale and W. R. Robbins {'New Jersey 8tas. Bui. 472 
(1$28), pp. 32, flg^, 14) • — On account of the ease with which the inactive bulb 
scales, growing centers of the bulbs, and the roots can be separated for analysis, 
the authors chose the paper-white narcissus for studies on nitrogen metabolism 
in the plant. Groups of bulbs were grown under varying conditions, and at 
intervals lots were analyzed for their carbohydrate and nitrogen contents. In 
addition, microchemical examinations were made of the various parts. 

The authors found that the roots of the paper-white narcissus appear to be 
the chief organs concerned with the transformation of nitrates to organic 
nitrogen. Within the roots, nitrates were apparently reduced to nitrites and 
ammonia, accompanying w'hich there was oxidation of reducing sugars, and a 
decrease in the percentage and absolute amount of higher carbohydrates, not 
only in the roots but in the storage tissues as w^l. As a direct or indirect 
result of nitrate assimilation there was found to be an Increase in absolute 
amount of total organic, protein, proteose, basic, amide, and amino nitrogen 
in the bulbs while in darkness. 

In one series of bulbs much of the nitrogen for new growth of centers and 
tops was newly synthesized from nitrates, whereas in another group the sole 
source of nitrogen for new growth was derived from the breaking down of 
more or less complex organic nitrogenous materials of the storage tissue, yet 
the quality of nitrogen in the centers and tops was about the same in both 
cases. The comparatively active centers or centers and tops of the paper-white 
narcissus were found to be relatively high in the simpler carbohydrates and 
the less complex forms of organic nitrogen, whereas the storage tissue had 
relatively much nitrogen in the form of protein and carbohydrates in the form 
of starch and dextrin. 

Bulbs with a low initial nitrogen content after transfer from darkness to 
light were found to bloom earlier as the result of nitrate applications, whereas 
other bulbs shifted from darkness to light were d^ayed in time of blooming by 
the addition of nitrates to the nutrient medium. 

Response of oats and soybeans to manganese on some Coastal Plain 
soils, L. G. Wnxis {'North Carolina Bta. Bui 257 {1928), pp. IS, figs. 6).— The 
occurrence of barren or unproductive spots with fairly sharply defined 
boundaries is reported in various soil types in the lower Coastal Plain of 
North Carolina. Many of these areas had been limed on the supposition that 
such treatments would remedy the condition. On some such areas there were 
xmdertaken field experiments with soy beans and pot experiments were conducted 
with oats in which manganese was added to the soil. 

Where manganese sulfate was applied to the soil the chlorotic condition of 
soy bean plants was quickly corrected and nomal growth restored. The 
treatments were without effect on com planted with the soy beans. Chlorosis 
ttiTnUfly to that responding to manganese treatments had been considered 
evidence of potash deficiency, since potash fertilization had been found an 
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effective remedy. The prevalence of this type of chlorosis on soils having 
poorly drained or impervious subsoils is taken by the author to indicate that 
the comparative immunity of crops on other soil types may be due to greater 
root development into the more penetrable lower horizons. 

In the pot experiments with oats, lime was added to the soil samples from 
unproductive spots. It was found that injury caused by applications of lime or 
calcium phosphate to a soil which was deficient in manganese for soy beans 
can be prevented by the addition of manganese sulfate. 

Carbon dioxide in relation to glasshouse crops. — Part III, The effect of 
enriched atmospheres on tomatoes and cucumbers, O. Owen, T. Smaix, and 
P. H. WuxiAMS {Ann. Appl. Biol., 13 {1926), No. i, pp. 560-516, figs. 2). — Work 
said to have been completed by the end of 1922 of determining the amount 
of carbon dioxide which normally exists within glasshouses and its variations 
under working conditions, also that of devising methods to secure any re- 
quired concentration of carbon dioxide, has been described and noted (E. S. B., 
52. p. 327). The main problem is concerned with the effect of enriched 
atmospheres on the marketable crops, but the effects of temperature, 
ventilation, and time of day have also received consideration. 

In this work as described it was shown that the germination rate of tomato 
seeds is practically unaffected when the seed boxes are exposed to atmospheres 
enriched with carbon dioi^ide. Increases of more than 20 per cent in marketable 
tomato crops result when the plants are subjected to atmospheres containing 
06 per cent of carbon dioxide for 1 or 2 hours daily. Cucumbers treated 
with atmospheres containing 0.9 per cent of carbon dioxide for 1 hour daily 
made a crop increase of 16 per cent. In the case of the 1926 tomato crop, 
and to a lesser degree of the 1924 crop, a considerable part of the increased 
picking was manifested in June, when market prices were high. As regards 
its effect on the crop, ceirbou dioxide generated slowly at the soil surface is 
not as beneficial as when generated quickly and mixed with the air surrounding 
the plants. 

Plants grown in houses which have been used for carbon dioxide -experiments 
showed an increased susceptibility to OoUetotricTium atramentarium. 

A loss of carbon dioxide always occurs when the gas is generated quickly 
in a house. The loss appears to he independent of temperature and to vary 
directly with the amount of ventilation. The apparatus devised for experi- 
mentation on a commercial scale proved to be inadequate. 

Studies on the growth of root hairs in solutions, 1— VI, C. H. Fabb {Amer. 
Jour. Bot., U (1927), Nos. 8, pp. 446-456, fig. 1; 9, pp. 497-515, fig. 1; 10, pp. 
553-564, figs. 2; 15 {1928), Nos. 1, pp. 6-31, figs. 6; pp. 103-113, figs. 5; 3, 
pp. 111-178, pis. 3). — ^Papers dealing with root-hair elongation have been pub- 
lished by the author and by Jeffs (B. S. K,, 65, p. 727). Investigations of 
this type are expected to furnish knowledge of value regarding the effects of 
nutrient constituents of the soil and of the culture media, also regarding the 
developmental physiology of plants. 

In the first paper of this series is presented a description of the author’s 
method qf investigating root hairs and a summary of previous knowledge as 
to their composition, structure, and behavior. In the next two papers, the 
effects of different concentrations of three calcium compounds (nitrate, 
chloride^ and hydroxide) are compared. In the fourth paper, the results are 
presented of an intensive study of the ^ects of molar and H-ion concentra- 
tions upon the growth rate of root hairs in calcium chloride solutions, in which 
it is shown that on the pH scale certain critical points, namely, the median 
mipfanuiTt, the alkaline optimum, the a<fid optimum, the alkaline limit, and the 
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acid limit, vary with the molar concentration of the salt. In the fifth paper, 
data are presented in mathematical form as to certain features of roots and 
root hairs in solutions of calcium chloride and calcium hydroxide, varying 
in molar and H-ion concentrations, these features including the length, diam- 
eter, and spacing of roots or root hairs or their parts. In the sixth 
paper are described certain morphotic features which do not lend them«*elves 
readily to mathematical treatment. Results of the work in its several phases 
are detailed in 59 separate sections. 

Studies of bacterial cataphoresis (Pennsylvania 8ta. BuJ. 230 (1928), pp. 
t\ 26)- — Studies were made on the accuracy of the method, effect of frequent 
transplanting on the change in charge, effect of storage of bacterial sus- 
pensions on the charge, the effect of ultra-violet light on cataphoretic velocity, 
and the relationship between the amount of electrical charge and the nodule- 
forming ability of RhizoMum leffuminosarwn. It was found that irradiating 
for one hour*at room temperature and approximately 15 in. produced a mod- 
erate reduction of velocity and that irradiating for shorter periods had a 
lesser, though distinct, effect. 

Experiments of R. P. Tittsler with 13 strains of the organism showed that 
all strains did not carry the same quantity of electric charge. In all cases 
where the inoculating ability of the strains was known there was a direct 
parallelism between the quantity of the charge and the Inoculating ability. It 
is believed that this method should afford a rapid means of selecting strains 
to be used for seed inoculation. 

The influence of chilling, above the freezing point, on cei'taln crop 
plants, J. P. P. Seixschop and S. 0. Salmon (Jour. Agr. Research iU. S.], SI 
(1928) i No. 6, pp. 313-338, pi. 1, figs, 8).-— The authors Investigated the effect of 
temperature near, but above, the freezing point on certain crop plants, and 
where injury was found to occur studies were made as to the susceptibility of 
the plants and the circumstances under which injury took place. 

In most summer crop plants serious injury may occur when the plants are 
subjected to chilling, even though the temperature does not go as low as 0® 0. 
One of the outstanding results of the investigation was the very evident effects 
of chiUing on certain plants and the high degree of resistance in others. The 
duration and the intensity of the cold were important factors In determining 
the nature of the reactions, and an exposure of 24 and 36 hours at from 0.5 
to 6® was fatal to rice, velvet beans, and cotton. With the same exposure 
cowpeas were defoliated, and only straggly plants were produced. Peanuts, 
Sudan grass, and teff grass exposed to chilling temperatures for 48 hours 
appeared at first to be uninjured, but died in about 2 weeks. At the same 
exposure maize, sorghums, watermdons, and pumpkins were slightly injured. 
Soy beans, potatoes, buckwheat, tepary beaus, tomatoes, and flax proved 
exceedingly hardy. Exposures of them to chilling temperatures for from 
84 to 96 hours were made without injury. Velvet beans and cotton proved 
hardier than Whippoorwill cowpeas. 

Marked differences in relative hardiness were observed between varieties 
of cotton, cowpeas, peanuts, rice, and soy beans. The characteristic reactions 
of the different species of plants to ehiUing are described. Some plants were 
found to be more severely ihjured in wet than in dry soil, while others braved 
In a contrary manner. In the case of cowpeas. cotton, and velvet beans, the 
young plants suffered more than old plants treated in a similar manner. 

Experiments were conducted to determine whether salts supplied to the 
plants in solutions exerted any protection against injury. Potassium nitrate 
was found to afford considerable protection, with potassium chloride rankizig 
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next in order. Sodium nitrate and sodium chloride were, in some cases, in- 
jurious when chilling was continued for from 36 to 60 hours. Calcium appeared 
to exert no protective Influence, while sodium had a deddeclly deleterious 
effect. Less injury occurred in the presence of chlorides than when nitrates 
were used, except in the case of iwtassium nitrate. 

The natural healing of wounds on trees, J. H Pbiestley (Jovr. Min. Agr. 
[Of. Rnf.], 33 {1326), Xo. 3, pp. 248-25 Jf ). — ^From the standpoints attained In 
studies vlth potato tubers previously noted (E. S. R., 55, p. 231), it seemed 
desirable to reexamine the natural healing process that gradually builds 
up a protective barrier at the exposed surface of a woody branch when this 
is cut or bioken. A tention is given to natural healing in early and in lare 
summer or in winter, also to the relation of the block to the entry of disease- 
producing organisms. 

“The natural healing of the exposed surface is, of course, only one factor 
to be considered in choosing the time for pruning, others are thcP habits of the 
mo‘-t prevalent wound parasites, the cultui*al purposes for which the cut has 
to be made, the availibility of labor, and so on. In so far, however, as this 
particular factor can be considered in practice, the rapidity of the flrst stages 
of natural healing during the late spring and early summer months argues 
strongly in favor of carrying out such operations as pruning during these 
months.” 

Classification of plants on the basis of parasitism, P. A. Young (Amer. 
Jour. Bot., 14 {1921), No, 8, pp. 481-466 ). — The rapidly expanding field of plant 
parasitology increases the need of a classification of parasites. . . . The 
necessity for securing greater clearness of understanding and description of 
parasitism is the purpose of this compilation. . . . Parasites are here grouped 
according to analogies in their life cycles and in the type and degree of their 
parasitism; phylogeny is not considered. The general arrangement of the 
groups is based on their specializatien in parasitism. The names of some 
organisms are given to exemplify the classes of parasites. . . . This physio- 
logical classification is based on the following definition of a parasite : A para- 
site is an organism which lives in or attached to some other species of living 
organism from which it secures part or all of its food material in the form of 
living matter.” 

Plants are classified as nonparasitic organibms, commensals, xenoparasites, 
reciprocal parasites, facultative parasites, facultative saprophytes, facultative 
antophytes, partial parasites, and obligate parasites. These classes are exem- 
plified, with a brief discussion of the forms thus used. 

Relations between Plnus sylvestris and Boletus grannlatus [trans. title], 
J. Constantin and L. Dufoue {Ann. ScL Nat., Bot, 10. ser., 9 {1927), No. 1, 
pp. 271-280, figs. 2 ). — study suggested by some results and observations previ- 
ously noted (B. S. R., 51, p. 227) is reported as largely inconclusive. 

Plant material introduced by the Office of Foreign Plant Introduction, 
Bnrean of Plant Industry, January 1 to lilarch 81, 1926 {U. S. Dept. Agr., 
hwentorg 86 (1928), pp. 52 ). — ^Economic notes are given of nearly 1,000 intro- 
ductions of economic plants secured for testing in the United States. 

GENETICS 

Mendelism, R. 0. Punnbtt (London: Macmillan & Co., 192rt, 7. ed., [ret?.], 
pp. xy+236, pis. 9, figs. S3 ). — ^This is a revised edition of the book previously 
noted (E. S. R., 26, p. ^3). 

[Genetics studies at the Pennsylvania Station] (Pennsglvania 8ta, Bui. 230 
(1923), p. 18).— In these studies J. P. Kelly and H. A. Wahl, working with 



1929] 


OEKBTIOS 


323 


Phlox dt^ufnWfOndllj found that fascia tion of stems was due to a single reces- 
sive factor inherited in strict Mendelian order. The diploid number of chromo- 
somes in P. drumnondii and 8 other species of phlox was established as 14. 
Irregularities observed in the reductional division of the microspore mother 
cell and also a tendency to inequality In the number of chromosomes in the 
two secondary microsporocytes were found by J. B. TTin in a study of the 
causes of sterility in Digitalis species hybrids. 

The cytology of Oenothera, R R. Gates (In BiUiogiapMa Qenetioa, The 
Hague: Martinus Nijhoff, 1928, ml. 4, pg. 401-492, figs. 55).— Investigations into 
the cytology of Oeuotheia are reviewed under the topics of chromosome num- 
bers, somatic mitosis and s<Jmatic chromosomes, meiosls, megaspore and embryo 
sac formatiou, fertilization, seed development, apogamy, the pollen and pollen 
tubes, tetraploidy and triploidy, trisomy, chromosome linkage, and parallel 
mutations. One hundred and seventy-one titles are listed. 

Number and behavior of the oJu^oiuosomes in Cavia cobaya (the common 
guinea pig) , M. T. Habman and F. P. Root {Biol. Bui. Mar. Biol. Lah., Woods 
Hole. 51 {1926), No, 2, pp. *73—84, 2). — In studies at the Kansas Experiment 

Station, cytologieal invehtigations of the chromosomes of the testes of two male 
guinea pigs have shown 38 spermatogonial chromosomes, ot which 8 are dis- 
tinctly U-shaped and 28 are slightly bent rods of various sizes, while the 
remaining 2, designated as the XY pair, are unequal in size and irregular in 
shape. Primary and secondary spermatocyte cells have 19 chromosomes. 
Actively dividing cells in the seminiferous tubules were limited to ^liptical 
areas, never exceeding two-thirds of the circumference of the tubules. 

On the existence of two chromosome numbers in a mixed rat strain, O. 
SwEZY {Jour. Bxpt. Zool., 51 {1928), No. 2, pp. 185-161, pis. 2, figs. 6).— A more 
detailed account of the investigations of the chromosome counts of mixed 
strains of rats, previously noted from the California Experiment Station (B. 
S. R., 59, p. 725), in which diploid numbers of 42 and C2 chromosomes were 
observed with the formation of gametes containing 21 and 31 chromosomes 
from strains showing both dii>loid counts. 

The nature and signihcance of mutations in present day breeding 
methods, R. J. Gabbeb (fifei. Agr., 9 {1928), No. 3, pp. 183-143 ). — ^Thls con- 
tribution fi'om the West Virginia Experiment Station discusses chromosomal 
aberrations and their significance, gene changes, and mutations in their re- 
lation to current plant breeding methods. 

Genetics aind cytology of pai*tially and completely sterile cereal hybrids 
[trans. title], H. Bleieb (In BiUiographia 0-enetica. The Hague: Martinus 
Ntjhoff, 1928, vol. 4, pp. 321-400, fig. 1 ). — ^Inheritance and cytologieal phenomena 
observed in hybrids Involving einkorn, emmer, spelt, and other species of 
Triticum, rye, and aegilops in various combinations are reviewed from the 
182 papers listed. 

A genic distuz^banco of meiosis in Zea mays, G. W. Beadle and B. 
MoOlintook {Science, 68 {1928), No. 1766, p. 433, fig. 1 ). — ^In studies at Cornel 
University the occurrence of male-sterile com plants in material from 30 or 
more unrelated cultures suggested the possibility of several genetic factors 
causing such sterility. “With regard to at least one male-sterile culture, it 
may be stated that noale sterility is due to a simple Mendelian gene affecting 
synapsis and consequent melotic behavior, the result being the formation of 
gametes containing varying chromosomal complements, only a few of which 
are viable.” 

The intensive production of single crosses between selfed lines of com 
for double crossing, F. D. Richey {Jour. Anwr, Soc. Agron,^ 20 {1928), No. 9, 
pp. 942 ^ 46 , figs, Under rather unfavorable conditions sli^tly more than 12 
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hours, distributed over 11 days aud devoted to hand pollination in a plat of 
com 600 sq. ft. In area, sufficed to maintain the parent strains and produce 
seed of single crosses enough for the production of about 200 bu. of double- 
crossed seed corn. 

A genetic recombination for the expression of awns In wheat, G. Stewaut 
and B. 0. a:^NGEr iA,ner. Nat, 62 (1928), No, 683, pp, 5S2-~5S9, fig, i).—The 
essentials of this article have been noted from another source (E. S. B., 59, 

p. 622). 

Yellow seedlings in wheat, J. B. Habrington and W. K, Smith (Sci, Agr,, 9 
(1928), No, 3, pp, 147-153), — ^The occurrence of chlorophyll deficient seedlings 
in the Fa of Khapli emmerX Early emmer at the University of Saskatchewan 
seemed due to two recessive genes, a and b for inhibition of chlorophyll develop- 
ment, borne by Khapli and Early emmer, respectively. When these are present 
in homozygous condition, the seedlings are yellow. Less than the expected 
number of yellow seedlings appeared in both Fa and Fj. The yellow seedling 
developed some chlorophyll in the greenhouse, iiarticularly where the intensity 
and duration of light were the least. 

The genetics of the genus Lintim, T. Tammes (In BibltograpUia Oenctica, 
The Hague: Martinus Nijhoif, 1928, vol, PP. 1-S6), — ^The inheritance studies 
reviewed dealt with both homostyled and heterostyled species. The chromo- 
some numbers are tabulated for 19 species, and a bibliography of 79 titles is 
appended. 

The genetics of the genus Nicotiana, E. M. East (In Billiographia Genetlca, 
The Hague: Martinus Nijhcff, 1928, vol 4, PP* 243-320, figs, 2), — ^This rdsum6 
of genetic investigations in Nicotiana discusses the observations reported from 
many studies concerned with the cliromosome numbers, the interspecific and 
intraspecific hybrids, and the relationships of species of Nicotiana. The bibli- 
ography embraces 297 titles. 

Polyploid hybrids of Raphanus sativus L.XBrassica oleracea L., G. B. 
Kaeeechenko (Ztschr, Induktive Abstam. u, Vererbungalehre, 48 (1928), No, 1, 
pp. 1-85, pis. 3, figs, 40),— An extended account of studies at the Institute of 
Applied Botany, Betskoe Selo, Union of fcjocialhtlc Soviet Republics, upon crosses 
between the common radish (R. hatioui,) and the cabbage (B. oleracea), both 
species with IS diploid chromosomes. In the Fi generation certain pure breeding 
polyploid forms were obtained which because of their morphological peculiarities, 
their constancy, normal meiosis, fertility, and difficulty in crossing back to either 
parent are suggested as new species obtained as a result of hybridization. 

The genetics of canary birds [trans. title], H. Buncker (In Bibliographia 
Genetioa, The Hague: Martinus Nijhoft, 1928, vol. 4. PP* 87-140, figs. [12]). — 
The author briefly reviews the present information on the inheritance of 
chai'acters in canary birds, pointing out the genetic relations between the 
different varieties based on the work of various investigators. 

The genetics of mice [trans. title], L. CxrfeNor (In Bibliographia Genetlca. 
The Hague: Matiinus Nijhoff, 1928, vol, 4, pp. 179-242).— The literature is 
reviewed with reference to methods of breeding, the number of chromosomes, 
the non-Mendellan factors for color and morphological variations, cancer, 
linkage of factors, possible genotypes, and other problems r^ating to inheritance 
in niiee. 

Colour inheritance in sheep. — ^Ol, Face and leg colour, J, A. F. Robbbts 
(Jour. Genetics, 19 (1928), No. 2, pp. 261-268).— In continuing this series (B. S. 
H*, 56, p. 818) , the author has separated the variations in the face color of she^ 
Into three groups, namely, (1) those showing variations in the relative proportion 
of pigmented and nonpigmeuted areas and their distribution, (2) variations 
in dilution, and (3) variations in grades of completeness of restriction 
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of pigment In white sheep. An example of the first type is found in crossing 
the Suffolk and Dorset Horn breeds, and the results are explained on the 
basis of a two-factor difference, the homozygous dominant individuals being 
black, the homozygous recessives white, and all others showing speckled faces 
or patterns. 

The sex chromosomes, F. Schbadee (D\e Oeschlechtschromosomen, Berlin: 
Bomtraeger Bros,, i928, pp. 2y-fl94 4S ), — ^The author has collected avail- 

able Information from the literature on the sex chromo&omes, primarily from 
the viewpoint of the cytologist, taking up the review under such headings as 
nomenclature, morphology, heteropycnosis, secretion, size of spermatozoa as 
related to sex chromosomes, synapsis, sex chromosome^* and sex determination, 
parthenogenesis, and a review of sex chromosomes in the different zoological 
groups. This monograph is printed in English, with a German title. 

Genetic studies in poultry.— -Ii The sex ratio in the domestic fowl, W. V. 
and G. W. Knox (Biol, Bui, Mar, Biol, Lab,, Woods Hole, 51 (1926)^ 
No. 4, pp. 225-236 ), — ^The sex ratio of 2,910 chicks and embryos selected from 
the F^, Fg, and back-cross generations of crosses between the Rhode Island 
Red, White Leghorn, Black Langshan, White Plymouth Rock, and Buff Orping- 
ton breeds was 61.13 per cent. For live chicks the sex ratio was 50.97 per 
cent and for embryos dying between the eighteenth and twenty-first days of 
incubation 50.06 per cent. For those dying between the twelfth and eight- 
eenth days it was 66.82 per cent. The correlations were less than their prob- 
able error between sex ratio and mean Individual egg weight, antecedent egg 
production, and actual egg production during the hatching season. 

Complete sex-reversal in the viviparous teleost Xiphophorus helleri, 
J, M. Essenberg (Biol, Bui, Mar. Biol, Lab,^ Woods Hole, 51 (1926), No, 2, 
pp, 98-111),— Two cases of complete sex reversal in the adult X. helleri are 
described- Both fishes gave birth to normal young before reversal, and both 
fertilized virgin females which gave birth to young with typical sox ratios. 
Sex is considered to be controlled by the sex hormones, not by the chromosomes. 

Scrotal replacement of experimental cryptorchid testes and the recovery 
of spermatogeuetic function (guinea pig), C. R, Moobe (Biol. Bui, Mar, 
Biol. Lab,, Woods Hole, 51 (1926), No. 2, pp. 112-126, figs, 5 ), — Guinea pig testes 
elevated from the scrotum to the abdomen shortly after biith retain an 
undifferentiated character practically throughout life, but replacement of 
such testes in the scrotum was followed by normal activity and differentiation 
of speimatozoa in 8 of 9 cases so treated. 

The fate of the germinal epithelium of experimental cryptorchid testes 
of guinea pigs, W. Lawrence (BM. Bui. Mar, Biol. Lab,. Woods Hole, 51 
(1926) f No. 2, pp. 129-152 ). — ^The desquamation and degeneration of the germinal 
epithelium of the testes of the guinea pig which are retained in the abdomen 
are described. Data are also given on the longevity of spermatozoa in the 
male genital tract. 

Compensatory hypertrophy of the testes in Brown Leghorns, L, V. Domm 
and M. Jtjhn (Biol. Bui. Mar. Biol Lab., Woods Hole, 52 (1027), No. 6, pp. 
458-473),— The effects of unilateral castration of Brown Leghorn cockerels at 
1 week, 16, 24, and 32 to 40 weeks on the compensatory hypertrophy of the 
opposite testicle were investigated. Unilateral castration at 1 week caused 
hypertrophy of the left retained gonad only, after a period of 31 weeks, while 
unilateral castration at the other ages caused hypertrophy of the remaining 
testicle, the left gonad, however, showing a greater tendency toward 
hypertrophy than the right. There was also an indication that the left gonad 
was normally heavier than the right in very young birds, but this difference 
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was gradually shifted so that the right testis was heavier when the birds 
reached maturity. 

It is concluded that the general bodily metabolism favors the growth of a 
definite amount of gonad tissue and no more, but unilateral castration at a 
very early age resulted In a single testis greater in weight than a normal pair. 

Studies on suprarenal insufficiency. — The effect of suprarenal insuffi- 
ciency on reproduction and the oestrous cycle in the albino rat, L. 0. 
Wyman (Amer. Jour* Physiol,, 86 (1928), No, 3, pp, 528-531f), — Studies on the 
effect of double suprarenalectomy on female rats showed that this operation 
resulted in an inhibition of ovulation, due probably to indirect effects on the 
rate and nature of metabolism. 

Activity studies on castrated male and female rats with testicnlar 
grafts, in correlation with histological studies of the grafts, C. P. Richteb 
and G. B. Wislocki (Amer, Jour. Physiol*, 86 (1928), No* 3, pp, 651-660, 
figs. 2). — Castration of male and female rats was found to result in a marked 
decrease in their voluntary activity, but the amount of activity in such ani- 
mals was considerably increased by implantation of testes, and in all animals 
in which increases resulted large grafts developed. On microscopic study the 
grafts were not absolutely normal, though the increase in activity was in 
direct proportion to the state of preservation of the graft. The interstitial 
tissue appeared to be important In increasing the activity of the animals. 

A Drosophila mosaic, probably due to dispermic fertilisation, G. Bon- 
NiEB (Jour, Genetics, 19 (1928), No, 2, pp, 257-260, fig. 1). — ^The author describes 
a peculiar type of mosaic Individual which, from the nature of the cross 
involved in its production, is explained either as the result of a supernumer- 
ary sperm fertilizing a polar body or a supernumerary sperm developing ’with- 
out fertilization. 

HELD CROPS 

Types of field and plat in crop tests, G. n. Stkingfield (Jour. Amer. Soc. 
Agron., 20 (1928), No, 10* pp, 1073-1096, figs. 16).— An inquiry at the Ohio 
Experiment Station dealt with the effects on deviation from varying the size of 
planting or total test area and also the reliability of several plat typos differ* 
ing from each other in size and shape. 

When an area about 3 rods square had been covered, the size of blocks in 
oats and wheat nursery plantings had only a slight influence in increasing 
the standard deviation of single rod-row plats. Increase in the size of field 
tests was accompanied by a slight increase in the standard deviation of the 
plats where additions caused the field to approach a square, and by a rather 
large increase where rectangular ranges were lengthened. In small grain 
nursery plats, increasing the length was found distinctly of more advantage 
than widening the plat. Standard deviation was rapidly reduced by length- 
ening single row nursery plats up to 4 or 5 rods. No single nursery plat 
appeared as reliable as the same area devoted to replicated smaller plats, this 
observation likewise applying to field plats. From two to nearly three single 
row 1-rod plats were needed to attain the same reliability as one single row 
3-rod plat. When the tendency of 22 wheat varieties to depart from their 
average ranks over a 5-year period was used as a means of comparison, the 
variation from average rank for the field plats was probably not significantly 
lower than that for the nursery type. Comparing x4v and A-acre field plats 
for variation, the results .seemed to favor the Tiu-acre when difference in size 
was considered. It was noted that ij*ir-acre plats were somewhat lower in 
standard deviation than -rH-acre plats. Increasing the size of field plats by 
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adding to the sides was not &o effective in reducing variations as was lengthen- 
ing the plats. 

Systematic laboratory studies of field crops and weeds, C, A. MicnBLS 
{pJiUadelphia: Lea d Pe^iiger^ 19^8, pp. VIII-{-17-298, figs^ 21), — ^Laboratory 
exercises are outlined for the study of the more important field crops and 
weeds. 

[Agronomic work in the Philippine Islands], S Youngberg (PhiUppi7ie 
Bur, Agr, Ann, Rpt., 27 (7927), pp, 25-31, 37-^fO, 52-55, pis. 9). — Cultural, 
\arietal, and fertilizer trials with corn, rice, sugar cane, tobacco, and abaca 
and tests with miscellaneous cereal, forage, and fiber crops are reviewed as 
heretofore (E. S. B., 68, p. 429). 

[Agronomic experiments in Pennsylvania], D. E. Haley, O. Olson, J. W. 
White, F. D. Gardner, and G F, Noll (Pennsglvanla Sta, Bui, 230 (1928), 
pp, 7, 12-14t lo, fig. 1). — On a 3-year and a 4-year rotation at Ephrara, complete 
fertilizer with 10 tons of manure gave 444 and 399 lbs. more cured leaf 
tobacco per acre than manure alone, and with continuous tobacco the fertilizer 
made 400 lbs. more than no fertilizer. These increases In yield were more 
than enough to pay for the fertilizer, and the use of fertilizers apparently 
improved the bum, taste, flavor, and aroma of the leaf. In cooperative tests 
lilgh grade fertilizers costing $35 made 82 lbs. of leaf per acre more than 15 
tons of manure valued at $67.60 per acre. This gain in yield was accompanied 
by a distinct Improvement In quality. The composition of Pennsylvania Broad- 
leaf tobacco as modified by fertilizer treatment has been discussed elsewhere 
(E. S. E., 59, p. 831). 

In tests of the relative value of fertility treatments in the development of 
permanent Kentucky bluegrass pasture on Volusia soil, compared with un- 
fertilized land lime has reduced the proportion of w’eeds from 92 dowm to 23 
per cent, lime with superphosphate (acid phosphate) from TO to 16 per cent, 
and lime with manure from 74 to 12 per cent. Complete fertilizers and the 
reinforced manure treatment with lime produced pasture practically weed 
free and containing 93 per cont of pasture grasses and legumes. 

The leading varieties of oats and barley are indicated, with comments on 
the relative winter hardiness of domestic and foreign strains of red clover 
(B. S. R., 65, p. 32) and on the characteristics of Patterson and Keystone oats, 
selected by the station. 

Cover crops and green manures, B. Bunting and J. N. Milsum (Malayan 
Agr, Jour,, 16 (1928), No, 7, pp, 256-280, pis, 12). — ^A number of plants are 
described, with notes on their value alone and in mixtures for cover crops and 
green manures. 

Comparative winterhardiness of species and varieties of vetches and peas 
In relation to their yielding ability, K. H, Klages (Jour, Amer, Bog. Agron., 
20 (1928), No. 9, pp, 982-987). — ^Plat tests at the Oklahoma Experiment Station 
with 20 sorts of vetches and peas showed that only two species of vetch, 
hairy (Vleia i>lIlosa) and woolly-podded (V. dasycarpa), and one variety of 
peas, the Austrian field pea (Pisum sativum), survived winter conditions without 
showing perceptible winterkilling. Hungarian vetch (V. pan/ionica) possessed 
a fair degree of winter hardiness, killing 4 per cent in the mild winter of 
192fi-27 and 14 i)er cent in the rather severe wdnter of 1927-28. The hay yidds 
iff the crops were in direct relationship to tlieir winter survival 

Equality of kernel row numbers in reciprocal com crosses, F. D. Richey 
and EL S. Garrison (Jour, Amer. 8oc. Agron,, 20 (1928), No. 10, pp. 1069-1072 ), — 
Comparative tests between reciprocal crosses of selfed lines from strains mass 
selected for different numbers of kernel rows revealed no evidence of sys- 
tematic inequality between reciprocals as to numbers of kernel rows such as 
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was noted in the crosses of the parent strains (E. S. R., 03, p. 830). The yield 
differences were not deemed significant. 

A possible relationship between soil salinity and stand in cotton, J. A 
Hasbis (Jour, Agr, Research lU. jS.], S? (1928), No. h, pp. 213-231, figs. 3 ), — 
Studies with upland and Egyptian cotton at Saeaton, Ariz., wherein soil salinity 
was measured by the electrical resistance of the saturated soil mass in the 
standard soil bridge cup gave indications that under the range of soil salinities 
and other conditions of the experiment better stands are produced on more 
saline soils. These relationships should not be expected to hold if cotton w('re 
planted on soil of indefinitely higher salt content. 

Effect of fertilizers on the size of cotton bolls, R. P. Baetholomew and 
G. Janssen (Jour. Amer, 8oc, Agron., 20 (1928), No 10, pp. 1048-1054)- — ^Ferti- 
lizf^r experiments by the Arkansas Experiment Station with several cotton 
varieties in different sections of ihe State demonstrated that fertilizers may 
increase cotton yields (1) by increasing the number of bolls per acre, (2) by 
increasing the number and size of bolls, and (3) by increasing the size of bolls 
and the percentage of lint per boll. 

Location of “ motes ” in the upland cotton lock, H. E. Rea (Jour. Amer. 
8oo. Agron., 20 (1928), No. 10, pp. 1064-1068, fig. 1). — ^A study of the locks of 
Anton cotton in 1924 and Benton cotton in 1925 and 1926 by Uie Texas Experi- 
ment Station showed a progressive increase in motes (aborted ovules) from the 
apex to the base of the lock, the percentage range being from 6 5 to 25 3 for 
the 9-seeded locks of Anton, 11.1 to 38.6 for the 11-seeded locks of 1925 
Belton, and 17.2 to 83.3 for the 11-seeded locks of 1926 Belton. Five-locked 
holls averaged 19.2 per cent of motes in B^ton in 1925 and 4-locked bolls 
1C.8 per cent, while In 1926 the respective percentages were 27.5 and 205. 
The differences are suggested as nutritional or possibly due to incomplete 
fertilization. 

Composition and economic possibilities of the cotton bur, K. S. Mabxley 
(Jour. Amer. Soc. Agron., 20 (1928), No. 10, pp. 1097-1101) .—Analyses at the 
U. S. Bureau of Standards of cotton burs produced in Oklahoma in the hai- 
vesting of coiton by snapping ur sledding showed that without hydrolytic 
treatment they do not have a high feeding value for cattle, and they aie not 
worth much as a source of furfural. While the pentosan content is quite 
low, their cellulose content might possibly make them valuable as a source 
of pulp for paper or rayon. The large quantities of mineral nutrients re- 
moved from the soil, evident from the ash analysis, should be replaced either 
hy fertilizer application or by returning the burs to the soil either in the form 
of ash, whole burs, or preferably by the artificially decomposed bui’s. 

Daily growth and oil content of fioxseeds, A. C. Diixman (Jour. Agr. 
Research {TJ. N.], 37 (1928), No. 6, pp. 357-377, flg^. 12). — ^The daily growth of 
the seed of Eio flax was studied from flowering to maturity at St Paul, Minn., 
in 1926, and the time of oil formation in the developing seed was determined 
at St. Paul and at Mandan, N. Dak., in 1926 and 1927. 

The growth of flaxseed was found comparatively rapid. The seed in- 
creased proportionately in length, width, and thickness during the same 
period, reaching at from 12 to 14 days after flowering a maximum volume re- 
maining more or less constant until the thirty-first day, after which a slight 
decrease occurred during ripening. The net weight of 100 seeds rose with 
increase in volume, reaching nearly its maximum at 13 days, but decreased 
rapidly after the thirty-fifth day during ripening. Seed growth continued 
uniformly for 33 days, whereafter the wei^t was constant to matux'ity at 
89 or 40 days, indicating that no loss in total yield of seed would occur if the 



10291 MBU) OBOi® 329 

crop were harvested somewhat green, L e., before the bolls and stems were 
fully brown. 

The most rapid formation of oil, based on the oil percentage in dry seed, 
began at about the seventh day after flowering and continued for from 15 to 
16 days. After the maximum percentage was reached little or no slgniflcant 
change took place up to full maturity. The total oil content of the seeds con- 
tinued to increase with the increase in dry weight, the maximnm oil content 
being coincident with the maximum dry weight. This point appeared to be 
from 6 to 9 days before the seeds were fully ripe and dry enough for harvest. 
The data Indicated that flax may be harvested before the plant is lipe and 
dry without sacrifice in weight of seed per acre or in percentage yield of oil, 
permitting the production of better flber flax and seed flax straw. 

Drought at Mandan in 1926 dwarfed the vegetative growth, caused about 
two-thirds of the flowers to blight without setting bolls, reduced the number of 
seeds per boU, and apparently hastened the time of oil deposition and of 
maturity as compared with normal moisture conditions. 

The brown color of the seed coat did not appear in the freshly gathered seed 
until the seed was nearly mature or about the time of maximum dry weight, 
about the Ihlrty-slxlh day after flowering at St. Paul in 1928. The coloring 
substance, some sort of tannin, evidently Is present in the seed coat at an 
eailler stage. 

Tests of seed grown at Mandan in 1927 showed no germination in seeds 
harvested less than 15 days after blooming, 88 per cent at 15 days, 80 at 18 
days, 90 at 24 days, and an average of 95 per cent in samples taken from 27 
to 36 days after blooming. The development of seeds from early and later 
flowers is discussed briefly. 

A biometrical study of factors affecting yield in oats, F. E. Immbib and 
F. J. Stevenson (Jour, Amer, Soc. Agrmi,, 20 (1928), No. 10, pp. 1108-1119) .‘—The 
characters associated with the yield of oats were studied biometrically at the 
Minnesota Experiment Station and at the Waseca, Crookbton, and Morris 
Substations in 1927. 

While plumpne<4s of grain, date of heading, crowm rust, and lodging were 
found to be el(»bely related to yield, idant height and blast or spikelet blight 
had very little Influence tliereou. It seemed ihat the true relationship between 
yield and crown rust or yield and date of heading was masked in the total 
correlation coefficient and could be determined only wffien a partial correlation 
study was made. The yields of the same strains of oats grown at the station, 
Wa&t'ca, and Crooksion were highly correlated, although these same strains 
did not respond in the same uniform manner at Morris as at the station or 
Crookston. 

The Fnlghum oat in California, T. E. Stanton and V. H. Flokell (Calif. 
Cult., tl (1928), Ko. 16, pp. 381, 403, fig. i).— Agronomic data In experiments in 
cooperation with the California Experiment Station Indicate Fulghum to he a 
promising new oats for California. 

Proceedings of the fourteenth annual meeting of The Potato Association 
of America (Potato Asaoo. Amer. Proc., 14 (19Ti), pp. 255, figs. 32). — The four- 
teenth annual meeting of the association, held in Nashville, Tenn., In 
December, 1927, is reported on, and the activities of the organization and of 
its committees in 1927 are summarized. Among the papers included, several 
of which are abstracted below, are Advantages of Crowing Seed Potatoes on 
the Tuber Unit Basis, by B. D. Askegaard (pp. 7-11) ; Tuber Unit Planting, 
by F. M. Harrington (pp. 11-15) ; Some Improved Methods of Planting Seed 
Potatoes, by F. H. Bateman (pp. 1^19) ; Second and Concluding Test In 
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Maine of a Horse-Drawn Tuber-Unit Planting Machine, by D. Folsom and 
B. Bonde (pp. 19-26) ; Some of the Problems of Hill Selection of Potatoes, by 
J, R. Livermore fpp. 38-48) ; Strains of Seed Potatoes, by W. 0. Edmnndson 
(pp. 49-61) ; Field Tests in Sprouting Potatoes with Chemicals, by B. Alsobrook 
(pp. 65-68) ; Second Crop Irish Potatoes in the Southern States, by J. A. 
McCUntock (pp. 68-71) ; Hollow Heart of Potatoes: Occurrence and Test of 
Thiourea Seed Treatments for Prevention, by H. 0. Werner (pp. 71-88) ; 
Mosaic Control by Tuber Indexing Method as Applied to the Triumph Variety, 
by J. G. Mil ward (pp. 88-91) ; Some Certiflod Seed Surmises, by J. S. Gardner 
(pp. 91-94) ; A New and Destructive Disease of the Potato in Utah and Its 
Relation to the Potato Psylla. by B. L. Richards (pp. 94, 95) ; Transmission 
Studies of Virus Diseases of Potatoes in Michigan, 1926-27, by J. E. Kotila 
(pp. 95-101) ; The Value of Organic Mercury Compounds in the Control of 
Seed and Soil Borne Scab, by W. H. Martin (pp. 102-108) ; Seed Potato 
Treatments for Scab Control, by R. W. Goss and H. O. Werner (pp. 109-116) ; 
Seed Potato Treatments in 1927, by 0. R. Orton and G. F. Miles (pp. 117-120) ; 
Bordeaux Sprays and Potato Hopperburn, by J. T. Quinn (pp. 120-122) ; 
Common Storage for Potatoes, by F. E. Fogle (pp. 137-143) ; Preparing the 
Virginia Potato Crop for Market, by G. S. Ralston (pp. 143-151) ; The Potato 
Grower’s Marketing Problem, by D. D. Nichols (pp. 151-154) ; Relation of 
Standardization to Cooperative Marketing, by F. G. Robb (pp. 164-157) ; 
Cooperative Marketing, by A. W. McKay (pp. 157-162) ; Marketing Michigan’s 
Potato Crop Cooperatively, by F. P. Hibst (pp. 162-167) ; Cooperation as 
Exemplified by the Farmers of the Eastern Shore of Virginia, by W. H. 
Taylor (pp. 167-170) ; Some Factors influencing the Mid-Season Potato Market, 
by B. A. Stokdyk (pp. 17()-199) ; A Summary of the Important Contributions to 
Potato Pathology Which Have Appeared in Foreign Periodical Literature in 
the Past Tear, by F. Weiss (pp. 216-225) ; and A Review of Contributions to 
Potato Pathology Wliich Appeared in American Publications During the Year 
1927, by J. B. Kotila (pp. 226-232). 

Some instances of bnd mutation in the potato, C. F. Clare (Potato Assoc 
Amer, Proc., 14 (1927), pp. 3S-SS ). — ^Mutations obseiwed and described by the 
author included an addition to color in the tuber skin in the Pec^rless and 
Prolific potato varieties, a loss of skin color in Triumph and Improved Peach- 
blow, a loss of eye color in Peachblow, and a loss of flower color in Tidumph. 

Potato fertilizer experiments, J. H. Staixings (Soil Sci., 26 (1928), No. 5 
pp. 851-862). — ^Fertilizer experiments with potatoes at Penney Farms, Fla., 
showed 1 ton of complete fertilizer per acre to be more economical than 0.5, 
1.6, or 2 tons. Potassium sulfate had no advantage over potassium chloride. 
The behavior of different nitrogen sources on two soil types suggested that 
the current practice of using for potatoes nitrogen from several sources, Including 
expensive organics, may not be well founded. Top-dressings of ammonium 
sulfate and potassium sulfate resulted in increased yields. 

A comparison of varieties in respect to physiological shrinkage in stor* 

age, C. O. ArpusaiAN and 0. L. Smith (Potato Assoc. Amer. Proo., H (1927), 

pp. 136^ 157).— Physiological studies at the Maryland Experiment Station with 
single potato varieties showed gi*eat variation in the rale of water loss due 
to changing internal conditions during different periods in their storage life. 
The high rate of shrinkage during the early weeks of storage declined rapidly 
to a very low rate during midstorage, even under dry conditions. The rate 
of water loss for several weeks at midstorage seemed to be determined entirely 
by external conditions. For several weeks of late storage there was a gradual 
deviation of the ratios from the constant of midstorage, indicating internal 
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changes causing the tuber to transpire at a faster rate, this being especially 
true when sprouting began. 

All of 16 varieties showed the same general trend of the single variety tests* 
although the actual rate of shrinkage in the different sorts varied greatly 
during early storage. By midstorage very little varietal difference was noted 
in respect to rate of water loss. With the beginning of the late storage period 
the varieties began to differ again, although certain groups showed similar 
behavior throughout the storage period. 

The storage of potatoes immediately after harvest, R. C. Wbight and 
W. M. Peacock (Potato Assoo, Amer, Proc., 14 (1927), pp. 12Z-125, fiffS, 4).— 
Storage tests were made with 4 varieties of potatoes at 70, 60, 50, 40, 86, 
and 32® P. immediately after harvest, part of each lot being skinned in several 
places and periodically 10 tubers from each lot moved to 82® storage. Tubers 
held for 6 days in a preliminary storage temperature at 60 and 62 days at 
32® showed no lentlcel pitting and no killed eyes. The damaged areas were 
nearly healed over and showed slight low temperature injury. Those from 
70® and the lower temperatures showed more or less injury. After 12 days 
curing no Injury was found in tubers from 70 to 60® preliminary storage, 
while after 17 days of curing no injury developed from 70, 60, and 50®. A 
definite tendency was observed in both skinned and normal potatoes of all 
sorts for the percentage loss in weight to increase as the storage temperature 
dropped. 

The storage of cut seed potatoes, R. G. Wright and W. M. Peacock (Potato 
Assoc, Amer, Proc., H (1927), pp, ISl-^lSS, fiffs, 2), — ^When potato seed of four 
varieties were cut and stored for 10 and 20 days at 50° F. with relative hu- 
midity near 95 per cent, the resulting percentage of germination, growth vigor, 
and yield equaled if not surpassed that from seed stock stored similarly but 
not cut until just before planting. Out seed stored at 32® generally showed 
less vigor in growth and yield than that stored at 40 or 50®. This was also 
observed with seed stored at humidities of from 65 to 70 per cent in com- 
parison with those from humidities near 95 per cent. 

A practical conclusion drawn from the results is that seed potatv>es may be 
cut safely as far as 21 days before planting with good results, provided the 
cut seed be stored under proper temperature and hiuuidity. Ideal storage con- 
ditions for cut seed pieces apparently would be where the humidity is high 
enough to prevent evaporation, and where the temperature is low enough 
to prevent decay but not too low to prevent the ready suberizatlon of the 
cut surfaces of the seed. 

Influences of different storage temperatures on dormant seed potatoes, 
W. M. Peacock and R. 0. Wright (Potato Asboo, Amer, Proc,, 14 . (1927), pp, 
126-1 SO, ftp, 1), — Trials involving four varieties of potatoes held at several stor- 
age temperatures before early and late plantings gave indications that the 
storage temperature on dormant seed potatoes from 2 or 3 weeks before 
planting affects the rapidity of germination, i)ei*centage of stand, vine gi*owth, 
and yield. Tubers held at 40 and 60® F. for short periods before planting ger- 
minated better, and the plants from such tubers emerged through the soil 
surface from 5 to 12 days earlier than from tubers held at 32®, The potatoes 
held at the higher temperatures produced larger or more vigorous stalks, 
matured earlier, and gave correspondingly greater yields. 

The production of seed potatoes in southwest Virginia for eastern Vir- 
ginia farmers, M. S. Kipps (Potato Assoc, Amer, Proo,, I 4 (192/7), pp, 62-56 ), — 
Experiments by the Virginia and the Virginia Truck Experiment Stations 
showed that the better yields of potatoes veere made at the higher altitudes. 
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which also produced seed giving the better results in eastern Virginia. Plant- 
ings made about May in southwestern Virginia produced the hiG;hest potato 
yields and also furnished seed comparing favorably with seed from Prince 
Edward Island when grown in eastern Virginia. Storage tests are described 
briejly. 

Old vs. fresh cut potato sets, P. M. Lo:vcbasd (Potato AsBOc. Amer, Proa. 
U {192n), pp. 57-65, figs, 3).— In studies at Presque Isle, Me., during 4 years 
Irish Cobbler potato seed cut 7 days before planting outyielded both fresh-cut 
seed and older-cut seed up to 47 days, and comparable results were obtained 
with Green Mountain seed. Any seed cut from 7 to 27 days before planting 
made greater yields than fresh-cut seed. The author points out that potato 
sets to keep for some time before planting should be suberized over thoroughly 
before storage unless storage conditions are such that suberizatlon will proceed 
therein. 

Some factors in preventing decay of potato sets, J. T. Rosa (Potato Assoc. 
Amer. Proc., (1927), pp. 26-35, figs. 2). — ^Investigations at the University of 
California wore concerned with the prevention of loss of stand in potatoes 
planted during hot weather. 

When the tubers were cut some days before planting and the cut surfaces al- 
lowed to become suberized, more decay resulted than in plantings just after 
cutting. The percentage of sets decaying increased as the storage temi)erature 
for the cut sets rose from 35 to 72° F. Cut sets from small tubers were 
found less subject to decay than sets from large tubers, best results being 
had with sets from 2-oz. tubers halved transversely. 

Chemical treatments for the curtailing of dormancy resulted in a better stand 
and more rapid sprouting of small whole tubers, although the gain in speed 
of sprouting was markedly less than from similar treatments with cutting of 
the tubers before planting. Dormant small tubers stored for 8 weeks at 86° 
sprouted faster than when stored at 72®. At both temperatures storage in 
moist sawdust resulted in more rapid sprouting after planting than dry storage. 

Winter rye for western Canada, W. J. Matheb (BoL Agr., 9 (1928), No. 3, 
pp. 154-172. figs. {). — Self-fertile lines selected from Dakold rye at the Uni- 
versity of Saskatchewan averaged as high in viability and winter hardiness as 
did check material. The better cultural and spacing conditions of the nursery 
were more favorable to seed setting than under crowded field conditions. 
Lines were found showing a high degree of uniformity for high fertility and 
others for low fertility, and the material could he grouped as homozygous for 
high or low fertility and as heterozygous in this respect. High fertility seemed 
to be dominant, and differences In fertility appeared to be reflected In yield 
differences. Green and yellow kernels were heavier than brown kernels. Ob- 
servations on winter wheat varieties suggested that winterkilling is largely due 
to lack of snow covering. A method for testing winter hardiness in the field is 
suggested. 

Some factors which affect the inoculation of soybeans, H. J. Habstsb, and 
H. F. Mtjbpht (Jour. Amer. 8oc. Agron., 20 (1928), No. 9, pp. 959-974). — Inocula- 
tion experiments with soy beans by the Oklahoma Agricultural Collie were 
made under a wide range of conditions in regard to locality, soil type, varieties, 
cultures, and methods to determine the main factors deterring satisfactory 
inoculation, particularly under Oklahoma conditions. 

Maintaining a high moisture content in soil after a low moisture content for 
10 days after soy beans were planted resulted in a lower percentage of 
inoculated plants and fewer nodules per plant In 9 of 13 varieties of soy beans 
studied. It seemed possible that a low sou moisture content at time of plant- 
ing may be an important factor in reducing nodule formation. A milk suspen- 
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slon of soy bean bacteria added to* the seed did not produce better inocnlatlon 
than a water suspension, nor did the addition of superphosphate (acid phos- 
i)hate) and potassium chloride to the test soil affect nodule formation. Keep- 
ing the soil at an optimum moisture content with chlorinated tap water instead 
of distilled water depressed nodule formation nearly 50 per cept, although not 
completely preventing inoculation. 

Both field and greenhouse studies on many soy bean varieties, using both 
pure and mixed cultures, indicated that varieties differ considerably in their 
ability to resist infection by a particular strain of soy bean bacteria, A con- 
siderable difference was also observed in the ability of the different cultures 
to produce nodules. 

Using the nitrogen content of plants as a measure of the beneficial effects 
derived from symbiosis, data presented show that under certain conditions 
uninoculated plants may contain a higher percentage of total nitrogen than 
inoculated plants. This indicates that some soy bean bacteria may be worth 
less than others in regard to the fixation of nitrogen and its subsequent 
utilization by the soy bean plant. Well inoculated soy bean plants on soil 
treated with 2 tons of wheat straw per acre contained less nitrogen than inocu- 
lated plants grown on untreated soil. 

Effects of fertilizer treatment on the formation of nodules on the soy- 
bean, G. E. Helz and A. L. Whiting (Jour. Amer. Soc. Agron., 20 (1928), No. 9, 
pp. 975-981). — In studies at the Wisconsin Experiment Station the nodule 
organisms on soy bean seed were killed by applications of 200 and 400 lbs. 
per acre of potassium chloride in soil of 10, 2o, and 40 per cent moisture 
content when the seed was placed in contact with the salt, whereas soy bean 
bacteria were not injured in solutions equivalent to those obtained by the total 
dispersemeut of such applications of ipotassium chloride or ammonium sulfate 
in the moisture of a soil containing 10, 25, or 40 per cent of water. Monocal- 
cium phosphate in a similar test killed the bacteria in the higher concentra- 
tions, probably due to its acid nature. Normal nodulation of soy beans occurred 
in unfertilized soils containing 25 and 40 per cent of moisture, while at 10 
per cent poor nodulation resulted. Normal nodulation was obtained in solu- 
tion cultures with various nutrient salts in every case in whicli the plant 
growth was not hold back by the fertilizer. 

Phosphorus and potassium salts increased nodulation in field trials when 
used In quantities not inhibiting germination. Application of fertilizer in 
quantities large enough to lower the percentage of germination also decreased 
nodulation. Ammonium or nitrate salts in the quantities used decreased nodule 
formation, whereas cyanamiUe in 150-lb. per acre applications of a 2-12-12 
fertilizer increased nodulation and a 800-lb, application decreased nodule 
formation. Dicyanodiamide formed by the polymerization of cyanamide 
seemed less toxic to the nodule organism than to the soy bean plant 

Beduction of soil nitrates during the growth of soybeans, E. P. Beatbick 
(Jour, Amer, Soo. Agron., 20 (1928), No. 9, pp. 947-958). — ^Many reports of 
reduced wheat yields after soy beans led to a study at the West Virginia 
Experiment Station of the nitrate content of soil growing soy beans under 
controlled conditions. Wheat was seeded Just after soy bean harvest and 8 
weeks after, in pots of Bekalb silt loam variou^y fertilized after soy bean tops 
were removed or turned under and on fallow. 

The studies showed that the nitrates under maturing soy beans are very 
low, being considerably less at the time of harvest than the nitrates in fallow 
soil kept air-dry. Brainage water ftom both the soy beans and fallow soil 
29010—29 2 



334 


EXPERIMENT STATION EBOORP 


[Vol. 60 


did not affect the relative growth of a vigorous denitrifjiiig fungus (FusarUtm 
semitectum) , 

Indications were that when the soy bean harvest is so late that the time 
until the wheat planting is too short for considerable nitrification the nitrate 
supply is apparently too low, possibly largely due to absorption by the plant, 
io produce a yield increase above normal. Where winter wheat will follow 
soy beans in rotation soy beans of shorter growing periods should probably 
be planted to permit longer intervals for nitrification in the soil before wheat 
seeding. The pot tests indicated that a long period for nitrification is more 
beneficial than top-dressings of 200 lbs. of sodium nitrate or 8 tons of manure 
per acre, whether the soy bean tops are removed or not. 

Sugar cane seedlings, J. A. Veeret (Asaoo. Hawaii. Sugar Technol. Rpta., 7 
(1928), pp. 15-23, fig. 1 ). — Storage and germination studies with sugar cane seed 
suggested air-drying the tassel promptly and stripping the fuzz when crisp 
dry and easily shattered and placing it in cans. After displacing the air with 
carbon dioxide, calcium chloride at the rate of 0 gm. per 1,000 cc. of space 
should be distributed in small cans throughout tlie fuzz mass in the large can. 
After a second introduction of carbon dioxide the cans are sealed air-tight with 
wax or paraffin and stored at once at 31® F. It is essential that the drying 
and canning operation take place promptly. 

Covering the fuzz in germination flats with a thin dressing of sifted volcanic 
ash was of distinct benefit. A cover of black sand increased germination and 
lowered subsequent mortality. 

Hybridization methods are outlined and comment made on the use of the 
refractometer in making field selections. 

Experience with P. O. J. 2725 sugar cane [trans. title], C. E Chaedon 
{Porto Rico Dept. Agr. an^ LaJior Bta, Bui. 3i (1928), Spanish ed., pp. 67, pi. 1, 
figs. 9; Eng. ahs.. pp. 65-67 ). — ^Imported into Porto Rico in 1923 from Argentina 
by the Federal Experiment Station, P.O. J. 2725 sugar cane exhibited high 
resistance to mosaic. Observations on considerable areas at several centrals 
showed Ihfit the cane bloomed early and profusely, with an accompanying 
progressive loss in weight. * Suggestions are made that P. 0. J. 2725 be planted 
as main plant crop and never as spring planting and that it be cut early, 
i. e., in December or January, to permit the ratoons to develop a good crop. 
P. O. J. 2725 has given higher main crop yields of cane and sugar per acre 
than B. H. 10(12), S. 0. 12/4, and P. O. J. 36, ami has shown promise in ratoon 
plantings. Confirming results In Argentina (B. S. R., 57, p. 632) P. O. J. 2725 
resisted deterioration very strikingly, retaining 98.1 per cent of its sucrose 13 
days after cutting, 98.9 after 22 days, and 8S.3 per cent after 28 days as com- 
pared with 90.7, 65.3, and 40.2 per cent, respectively, for B. H. 10(12) under 
similar conditions. 

The distribution of sugar cane roots in the soil on the Island of Luzon, 
H, A. Lee and G. H. Bissingeb (Sugar News, 9 (1928), No. 8, pp. 527-586, 
figs. 2 ). — A study of Pampanga Red sugar cane, reported in both English and 
Spanish, showed a mnch larger proportion of the roots in the npper 8 In. of 
soil (71.2 to 78.3 per cent) than in lower levels. Unfertilized cane had con- 
siderably greater root masses than cane treated with complete fertilizer or 
ammonium sulfate, while the treated cane had increased weights of stalk and 
tops. The bulk of the cane roots were also found in the upper 8 in. of soil 
with Luzon White first ratoons hilled up. The results showed that for 
accuracy comparisons of root systems must be made from equal numbers of 
stools in equal volumes of soil. The necessity of keeping fertilizer applications 
near the soil surface was demonstrated. The studies also indicated that the 
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water table should at least be kept 24 in. from the soil surface and aeration 
encouraged to a depth of at least 4 in. 

Boot studies in soil drained by tile at the Ewa Plantation Co., W. P. Aucx- 
ANDEE C^SSOO. Hawaii Sugar TechnoL Rpta.y 7 (1928), pp. 90-92, fig. J).— Root 
studies by excavation after the harvest of a crop of H. 109 In a very heavy 
adobe clay confirmed the observation that poor drainage had prevented 
root expansion. However, the percentage of roots found in the strata from 24 
to 40 in, deep over the tile drain system was comparable to that often obtained 
in a sandy lc*am. The large root growth was correlated with better yield. 

Progress report on the effect of fertilizer on root distribution, W. 
WoLTBES (Assoc. Hawaii. Sugar Technol. Rpts., 7 (1928), pp. 80-89). — Observa- 
tions on H.109 sugar cane roots on clay loam underlain by a more conix>act 
day subsoil at several ages at depths of 0-8, 8-16, 18-24, 24-32, and 32-40 in. 
and fertilized in the combinations NPK, NP, NK, and N showed that on the 
average phosphorus was most effective In the middle strata, while potas- 
sium did best in the topmost strata for the first few months and in the lower 
depths at later periods. While nitrogen alone gave the poorest results, in 
combination with either potassium or phosphorous or both it had varying 
effects at different intervals, depending upon the combination. Data are also 
given on the aerial portion of the plant at the different periods. Nitrogen 
evidently must be supplemented by potassium and phosphorus for the develop- 
ment of a normal healthy plant for larger yields. A fairly uniform ratio 
existed between the root system and the aerial poition, the latter ranging 
from 81.9 to 88.8 per cent at 6.5 weeks to from 96 to 96.6 per cent at 12 months. 

Some effects of sub-soil fertilization on the tops and root system of 
fi— 109 cane, D. M. Weller (Assoc. Hawaii. Sugar Techml Rpts., 7 (1928), 
pp. 93-105, figs. 7). — 109 cane plants receiving nitrogen, phosphorus, and 
potassium separately at the rate of 500 lbs. per acre to the third S-iu. (16 
to 24 in.) layer of soil in root study boxes increased in linear growth over the 
controls 63.2, 68.3, and 93.7 per cent, respectively, and by dry weight of tops 
78.4, 111.1, and 111 per cent, while by diy weight the total root inas.s of 
plants was increased 61.C, 90.5, and 84.6 per cent, respectively. The ij<‘r- 
eentages of total dried roots in the various soil levels were remarkably uni- 
form for both control plants and for those receiving the application of fer- 
tilizers. No significant difference was observed between the proportion of 
roots on the same side of the box as the fertilizer and on the opposite side. 
Fertilizer applied to one part of the root system resulted in a stimulation of 
the entire root system as well as in a local stimulation. The increase in 
total root mass of the fertilized plants was in the shoot roots. The treated 
plants showed an increase over the control plants of actual -weight and a 
decrease of actual total weight of the seed piece roots and an increase of actual 
total weight of shoot roots. The fertilizers decreased the weights of the 
original seed pieces. The ratio of tops to root was 1.9:1 for the controls, 
2.1 : 1 for the plants receiving nitrogen, 2.1 : 1 for those with phosphorus, 
and 2.2 : 1 for those receiving i)otas.sium. There was no evidence that the roots 
showed any chemotropism to fertilizers. 

The influence of the moisture content of the soil on the texture and 
weight of wheat grains, M. Chiritescu-Arva (Scl Agr., 9 (19S8), Ho. 5, pp, 
173-180, figs, g).— Experiments at the Agricultural Academy at Cluj, Rumania, 
demonstrated that the physical i)i‘opertIes of 'wheat grains vary greatly with 
differences in cultural conditions, although such variation occurs within the 
variety limits. With the same variety of Banat wheat under unifom growth 
conditions, when the vegetation sjpace factor became smaller through an 
increase in the quantity of seed per unit area the weight per unit volume of 
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the grains was increabed and the weight per 1,000 kernels was diminished. 
In the XJlea {Triticwni vulgare lutesoens) and Arnaut (T. durum hordelforme) 
varieties of spring wheat the gi’ain texture and the weight per 1,000 kernels 
varied as a function of the moisture content of the soil. The hardness of the 
kernels of Arnaut wheat varied very slightly up to a certain limit with the 
moisture content of the soil, whereas grain hardness with Uloa wheat showed 
the revei‘se tendency. In Ulca wheat the degree of hardness of kernel varied 
according to length of time water was withheld during plant growth, the 
vitreous texture being especially pronounced with drought in the final growth 
stage, i. e., from blooming to filling. 

The prevalence of mixtures in Marquis wheat grown in central Montana 
in 1926, K, S. Quisenbeiery, J. A. Clark, and B. B. Bayles (Jour, Amer, Soc. 
Agron,, 20 (1928), No, 10, pp, 1055-1063), — Examination of samples of Marquis 
wheat from 102 fields in central Montana showed that 79, or 77.5 per cent, 
contained white kernels, and red-kerneled mixtures were also observed. Ten 
standard varieties wei*e identified among the progeny of the white kernels and 
9 among the progeny of the red kernels. White-kerneled strains resembling 
Marquis seem to have arisen from crosses between Marquis and some of the 
white-kerneled mixtures present. 

Canadian wheat of excellent quality (North west. Miller and Amer, Baker, 5 
(1928), No. 10, p, 327, fig. 1), — ^Tests reported by F. J. Birchard and T. R. Aitken 
from the Dominion grain research laboratory indicated that the milling and 
baking quality of Canadian wheat of the 1928 crop was distinctly superior to 
that of 1027. Compared to 1927, the moisture content was low, the weight 
per bushel and protein content higher, the absorption of flour slightly less, 
and the baking quality of the flour from each grade decidedly superior. The 
high milling and baking quality seemed due to the considerable percentage of 
hard plump sound wheat In all lower grades, delay in frost damage until the 
wheat was nearly ripe, and favorable harvest condjltions. 

The wild beet In California, B. Carsneb (Facts About Bugar, 23 (1928), No. 
47, pp. 1120, 1121, fig, I).— The wild beet, thought to be Beta marltima intro- 
duced from Europe, and hybrids between this species and cultivated beets, 
particularly sugar beets, is described as a weed occurring in Imperial, Santa 
Clara, Ventura, San Bernardino, Los Angeles, and Orange Counties in Cali- 
fornia. Besides the usual characteristics of a weed, the wild beet has been 
observed to carry leaf sjwt fungus (Cereospora betlcola) and beet rust 
(Pucoinia sabnltens), and the possibility of harboring sugar beet nematodes 
is suggested. Since the wild beet is annual, it can be eliminated by removing 
the plants before seed formation. 

The emulsification of Diesel oil for the control of puncture vine, E. 
Johnson (Calif. Dept. Agr. Mo. Bui., 16 (1927), No. 1, pp, 15-19, fig, i).— In a 
discussion of preparation methods the author points out that emulsions of 
oil and water may have either liquid in the external phase, according to the 
emulsifier used. Emulsions ^^ith oil in the external phase are preferred for 
puncture vine control, being mure readily absorbed into the burs. Caustic soda 
is the emulsifier commonly used for making an emulsion of Diesel oil and 
water with the oil as external phase. Little difficulty is had with a 50 per 
cent emulsion, regardless of the order in which the ingredients are added, 
but in making an emulsion of 25 i>er cent oil and 75 per cent water it is some- 
times difficult to prevent the emulsion from thickening. Some factors influ- 
encing the consistency of the emulsion are the chemical composition of che oil, 
the water, and the emulsifier, and the speed of the agitator. 

Eradicating quack grass with sodium chlorate, A. A. Hansen (Jour. Amer, 
Roe, Agron,, 20 (1928), No, 10, pp, 1120-1123),— by the Indiana Experiment 
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station demonstrated that patches of 'quack grrass can be eradicated by mowing 
and saturating a month later with sodium chlorate used at the rate of 1 lb. 
per gallon of water. Best results are had when the grass is mowed and 
the sprouts saturated when from 6 to 10 in. high. At least two applications 
are usually needed for complete eradication under farm conditions and some- 
times more where the work has not been done carefully. Sodium chlorate is 
said to be more effective than sodium arsenite, inexpensive, and nonpolsonous 
to man, farm animals, or soil. 


hoeticthttjee 

[HorticTiltaral investigations at the Pennsylvania Station] (PeriTi^ylvania 
8ta, Buh 2S0 (1928), pp. 5, SO— 33, 34, 35, figs» 3). — ^As In the preceding report 
(K. S. R., 58, p. 834), W. Thomas discusses the results of studies upon the 
nutrition of the apple tree. Following the course of absorption of nitrates 
throughout an entire vegetative period in trees treated with nitrate of soda, 
Thomas found nitrates in the roots at all times during the growing season but 
never in the above-ground parts, leading to the conclusion that the synthesis 
of nitrogen compounds does occur in the roots of the apple. Determinations 
of the composition of Stayman Wlnesap trees grown in iron cylinders and 
submitted to differential fertilizer treatments showed a much lower carbohy- 
drate : nitrogen ratio in the nitrated trees than in those receiving no ferti- 
lizer or phosphorus or phosphorus plus potash. Apparently the nonnitrogen 
trees had insufficient nitrogen to utilize the stored carbohydrates. Potash 
in its second annual application had a decided effect in increasing the absorption 
of both nitrogen and phosphorus, resulting in an increased utilization of 
stored carbohydrates. The assimilation and utilization of phosphorus even 
though applied in an available form was very low, except where there was an 
abundant supply of available nitrogen in the soil. Nitrogen and phosphorus 
in the order given were the limiting factors. The poor development of the 
nounitrogen trees is ascribed to a lack of physiological balance rather than 
to a failure to assimilate carbohydrates. 

As established by 0. B. Myers, selected strains of Early Jersey 'Wakefield 
cabbage were superior to commercial strains in earliness of maturity, head 
size, total yield, and uniformity. Commercial stratus of Copenhagen Market 
cabbage wore materially superior to a selection made in 1924. Considerable 
variation was observed in substrains of the Penn State Ballhead cabbage in 
respect to resistance to blackleg disease. The Penn State Earllana tomato 
proved superior in uniformity and yield to other early varieties, and Matchum 
with one exception was belter than late varieties. Genetic analysis of second- 
generation plants of a cross between Golden Dwai*f Champion and Burbank 
Preserving tomatoes showed epidermis and eudocarp color to be transmitted 
according to Mendelian expectations. In anbther progeny epidermis color 
did not segregate nor did endocarp color follow the expected ratio. 

Lettuce breeding conducted by M. T, Lewis showed the most desirable com- 
mercial segregates in the generation of a Golden Yellow StoueheadX Early 
Butternut cross. Pure line selection with Green Leaved Big Boston and 
Wayahead gave favorable results, but progress with the New York variety 
was impeded by failure to set seed. Tom Thumb and New York in various 
crosses did not prove valuable parents. Observations on Big Boston and New 
York lettuces on muck showed the latter to be unadapted to such soil, and 
Big Boston produced heavier heads on clay than on muck. 

J. B. Knott found that pruning or pinching of tomato plants delayed the 
ripening of the fruit Comparing open crates with sand covered, Knott found 
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tliat in 3 months carrots lost 20 and 10 per cent weight, respecUvely, hut that 
the open crate carrots were more attractive. There was but little difference in 
the weight of parsnips, and beets lost slightly less weis^ht under sand. Studies 
by Knott and Anthony (B. S. R., 60, p. 43) upon the catalase growth rela- 
tionship of horticultui-al plants showed a greater activity in fruit than in 
vegetable buds, with greater differences in autumn than in early spring. 

W. B. Mack again reiwrts that fertilizers, except in the case of heavy 
manure applications, had no influence on the canning quality of tomatoes 
(E. S. R., 59, p. 439). Determinations of colloidal matter and moisture showed 
no measurable relationships. Studies by Mack on the effects of ethylene on 
the blanching and respiration of celery showed a gradual increase in respira- 
tion beginning 24 hours after the initiation of the treatment and continumg 
until blanching was quite evident. Blanching began first in the older leaves. 

The Importance of maintaining the organic content of orchard soils was 
determined by Anthony in various localities. Organic material may be sup- 
plied in the fall by heavy growth of grass, cover crops, or manure. Nitrogen 
applications in the sod orchard not only counteracted nitrogen depression but 
also stimulated gi’ass growth wh'ch in turn added fertility. Some indication 
was noted that despite added nitrogen long continuance of heavy bluegrass sod 
diminished the vigor of trees. Data obtained by Anthony on the Stayman 
Winesap trees which comprised the cylinder experiment confirmed observations 
in the field, namely, that nitrogen, phosphorus, and potash in the order given 
are necessary for apple production in the Hagerstown loam type of soil. The 
return from potash was so slight as to be practically negligible. Observations 
showed marked differences in the response of apple varieties to identical stor- 
age conditions; for example, Baldwin sliriveled In a situation that proved 
satisfactory to Stayman Winesap. 

Fruit bud initiation in the strawberry was found by R. n. Sudds to be has- 
tened by the subjection of the plants to an 8-hour day. Attached runners sub- 
jected to total darkness after July 15 showed earlier initiation than d d normal 
ifiants. F. N. Fagan and Sudds found that ringing performed a week before 
blossoming had no effect whatsoever on the amount or viability of Winesap or 
Rhode Island apple pollen. 

Radium activity in horticulture [trans. title], J. Stoklasa {Qarteiibauwia- 
senschaftf 1 (1028), No. 2, pp, 141-153, figa. 6). — Studies at the Experiment 
Station for Plant Production, Prague, showed that photosynthesis in the chloro- 
phyll-containing cells was greatly stimulated by exposure to the Beta aud the 
Gamma rays. Cucumber plants whose leaves were treated from the beginning 
yielded 1,243 gm. as compared with 680 gm. for the control plants. Treated 
mint and tobacco plants weighed 527 and 684 gm., respectively, as compared 
with 306 and 316 gm. for the nntreated plants. 

Muck*-soil reaction as related to the growth of certain leaf vegetables, 
E. V. Habdexeurg (Plant PhysioL, 3 (1928), No. 2, pp. 199-210, figs. 2).— Studies 
with lettuce, mustard, endive, and parsley grown in pot cultures on a highly 
fertilized low-lime muck soil having an initial pH value of 5 but modified with 
sulfur, aluminum sulfate, and calcium carbonate to provide a soil reaction 
ranging from pH 4 to 7 showed that parsley and endive respond more con- 
sistently to decreasing acidity than do either lettuce or mustard. No obvious 
correlation was noted between H-ion concentration and root and top ratio 
for lettuce, mustard, and parsley. In the case of endive, root development was 
favored by a culture medium which approached neutrality. 

The W'ater requirements of lettuce, mustard, and parsley increased rather 
sharply with each Increment in calcium carbonate applied, and there was a 
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corresponding but less marked decrease with endive. With all four vegetables 
the maximum water requirement was reached in the more acid cultures. 

Changes in composition during ripening and storage of melons, J. T. 
Rosa {Eilgardia ICalifomia S (1928), No. 15, pp. 421-U3, figs. With 
a view to standardizing harvesting practices a study was made of the various 
chemical and physical changes Incident to ripening. A progressive increase in 
the percentage of total solids, total sugar, insoluble solids, and in specific 
gravity of the juice was observed in fruits of the cantaloupe, the Honey Dew 
and Casaba melons, and the watermelon vhen ripened on the vine. Reducing 
sugars consisting of approximately equal proportions of levulose and dextrose 
decreased in amount during ripening, apparently being used in part in respira- 
tion and also converted into sucrose. Sucrose increased more rapidly than 
reducing sugars decreased, suggesting that sugars continue to move into the 
fruits during ripening. The amount of protopeetin decreased rapidly during 
ripening, with a corresponding increase of pectin and probably of pectic acid. 
The proportion of pectic substances in soluble form increased during ripening, 
suggesting that partial disintegration of cell walls is an important part of 
the ripening process. 

Fruits picked prior to full maturity and held at. from 70 to 75® F. showed 
little or no increase in sugar content in the early part of the storage period 
and even a small decrease during the latter part due to respiration losses. 
Honey Dew and Casaba melons exhibited the same changes in form of 
sugars, i. e., a decrease in reducing and an increase in sucrose, as did fruits 
ripened on the vine. The total content of pectic substances decreased slightly, 
and protopeetin was changed to pectin just as in fruit on the vine. Melons 
did not gain appreciably in sweetness after harvesting. 

Casaba and Honey Dew melons softened more rapidly and took on a yellow 
rind color sooner when treated with ethylene but did not attain good eating 
quality unless commercially mature when picked. Ethylene apparently stimu- 
lated enzymatic reactions. 

The finding of pectic acid in the water extract of cantaloupes but not in 
that of the Honey Dew or Casaba melons is associated with differences in 
enzymatic reactions. These differejices are believed an important factor in 
the differential ripening of the two groups of melons. Both pectic acid and 
protopeetin were found in the insoluble residue of all the four types of 
melons used in the study. 

The influence of seed size in the radish [trans. title], W. Gletsbeeg (Carfen- 
bauwissenschaff, 1 (1928), No. 2, pp. 81-92, figs, 5), — Studies at the University 
of Breslau with graded radish seeds slxowed that the larger seeds not only 
gave higher and stronger germination but also resulted in markedly larger 
plants. Comparing seeds 2.6-S mm. in diameter with those below 2 mm., the 
average weights of the resulting plants were 307±4.7 and 109.7i:1.9fi gm., 
respectively. In the case of the smaller seeded lot the roots comprised 30.9 
per cent of the total plant weight as compared with 39.2 per cent for the larger 
lot, indicating that large seed had a greater influence on root than on top 
growth. 

The nutrition of the tomato [trans. title], P. Hevdemann (Qartenbauwissei^' 
schaft, 1 {1928), No. 2, pp. IOO-I 4 O, figs. 2). — ^Increases in the temperature of 
the air and soil, protection from storms, and increased light were found to 
increase the assimilating capacity of the tomato and thus promote earlier 
ripening and larger yields. The assimilation of nitrogen, calcium, potash, and 
phosphorus proceeded at an equal rate for a time, following which potash and 
nitrogen were used more rapidly. A shortage of carbon dioxide in the air 
was a limiting factor to growth and yield. Artificial increases of carbon 
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dioxide stimulated yields as much as 27 per cent, and the resulting fruits had 
a lower water content, higher specific gravity, and more dry substances. The 
use of carbon dioxide in the greenhouses proved uniformly profhable. Planis 
regularly supplied with carbon dioxide showed a significantly higher utiliza- 
tion of soil nutrients, especially nitrogen, potash, and phosphoric acid. 

The high water content of the tomato, from 94 to 96.8 per cent, lequires an 
adequate soil moisture supply, especially during the period from fruit set 
to maturity. The nutrient requirements of the tomato varied according to 
the manner of culture used. A satisfactory lime supply in the soil was found 
desirable, and it is suggested that nitrogen and potash fertilizers should be 
applied previous to planting because both substances are used from the start. 

Standardization of rootstocks [trans. title], X A. M. Sprengbb 
whsenscUwft, 1 (1928), No. 2, pp. BS-99 ). — Commenting on the rootstock Investi- 
gations at the Bast Mailing Research Station, the author reports that compar- 
able studies have been in progress at Wageningen, Netherlands, and have yielded 
practically the same results. Great confusion was noted in the nomenclature 
of fruit stocks, the same names being applied to altogether different types. 
The classification adopted by Hatton has been accepted in Holland. Various 
commercial varieties have been worked on the several rootstocks to determine 
their behavior. A key is presented to aid in the identification of the stocks. 
New types of rootstocks are b^eved to arise by vegetative mutations as well 
as from seedlings. 

Further self- and cross-pollination experiments with the Baldwin apple, 
P. S. Howlett (Amer. 8oo. Hort. 8ci. Proo., 24 (1927), pp. 105-110 ). — The results 
of experiments at the Ohio Experiment Station in 1927 again (B. S. R., 57, 
p. 736) showed that the Baldwin apple is not sufficiently self-fertile to pro- 
duce satisfactory crops when planted alone. Furthermore, in tests on McIn- 
tosh, Mother, Jonathan, and Rome, Baldwin pollen gave such poor results 
as to be rated an ineffective poUinizer. In the laboratory Baldwin pollen 
failed to germinate satisfactorily in cane sugar or agar media. No evidence 
was found that the type of protection employed or enoiasculation had any sig- 
nificant inflnence on results. 

Studies in apple sterility, H. B. Knowlton (Amer. 8oc. Sort. 8ci. Proc., 2i 
(1927), pp. 111 - 114 ). — Records taken by the West Virginia Experiment Station 
in a series of pollination experiments showed Stayman Winesap and Black 
Twig to be commercially self-sterile. In one trial which proceeded under ex- 
ceptionally favorable weather conditions Stayman Winesap set 5.7 per cent 
when s^ed. Delicious, Grimes, Jonathan, and Ben Davis proved satisfac- 
tory poUlnizers for Stayman Winesap. Delicious proved satisfactory for Black 
Twig and D^cious and Grimes for Golden Delicious, a variety which was 
apparently nearly self-sterile. 

Apple breeding; The vigor of Antonovka seedlings, H. L. Lantz and 
13. Merrill (Amer. 8oo. Sort. Sci. Proc., 24 (1927), pp. 115-120, figs. J&].— Records 
taken at the Iowa Experiment Station upon 1,177 aM>le seedlings representing 
8 parental combinations in which Antonovka occurred either as ovule or pollen 
parent suggest that each apple variety is capable of transmitting a definite 
quota of vigor and quality of growth to its progeny. In two series of seed- 
lings, Ashton X Antonovka yielded the most vigorous trees, suggesting that 
A^ton is a prepotent parent In reciprocal crosses between Jonathan and 
Antonovka the seedlings with Jonathan as ovule parent were apparently the 
more vigorous. 

Occurrence of burr-knot in cross-bred apple seedlings, S. MimTtTr.T. and 
T. X Manet (Amer. 8oe. Sort. Sol Proc., 24 (1927), pp. 131-^35).— Further 
evidence (E. S. B., 56, p. 835) is presented to show that the condition known 
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as burr-knot is of genetical rather than of pathological origin. Bata obtained 
on 4,616 apple seedlings representing 181 parental combinations showed that 
the occurrence of bui*r-knot in seedling progenies is associated with certain 
parents. However, no parental variety was found to produce burr-knot seed- 
lings invariably, it being apparent that burr-knot was frequently carried as a 
latent character. Burr-knot often appeared in progenies from apparently 
burr-knot free parents. Delicious, Northern Spy, Northwestern Greening, 
Anisim. Grimes, and possibly Antonovka carried factors for burr-knot. 

Cultural tests of Kussiau fruits ftrans. title], T. Zlchokke (Landto. Jahrh. 
Hohwetstf 4^ (1928) t No. 5, pp. 657-682). — ^A report from the Swiss experiment 
station at Wfi-denswll upon the results of a test of 23 varieties of apples and 
pears introduced from Russia and planted in mountainous regions having an 
elevation of 900 meters (2,952 ft.). 

The present status of the fruit storage problem [trans. title], H. TCEsai.iBft 
(Landw. Jahi'h. ScJuioeiZj 42 (1928) ^ No. 5, pp. 598-642^ flffs. 6). — ^A comprehensive 
review, based in considerable part upon work conducted in the United States, 
of investigations upon the physiological aspects and the technique of fruit 
storage and designed to serve as a groundwork for prospective Swiss inves- 
tigations. 

Hybrids of the Hautbois strawberry, G. P. Waldo and Q. M. Dabbow (Jour. 
Seredity, 19 (1928), No. 11, pp. 509, 510). — ^The discovery of a few fertile seed- 
lings in the progeny of crosses between a pistillate form of Fragaria virginianu 
and the cultivated varieties, Black Hautbois and Monstreuse Hautbois, be- 
longing to F. moschata is believed to indicate the possibility that F. moaohaia 
may have entered into the development of the modern strawberry. 

Strawberry growing in Michigan, R. B. Lobes (Mtohigan Sta. Spec. Bui. 
182 (1928), pp. 29, flga. 9). — General Information is presented on the economics 
of strawberry production and upon culture, varieties, fertilizers* mulching, 
control of pests, etc. 

Bulb growing in Alaska, 0. 0. Geoboeson (AlasTca 8taa. Circ. 2 (1928), pp. 11, 
figs. 6 ). — ^Tesls at tlie Sitka Station demonstrated that various bulbs— narcissus, 
tulip, English iris, gladiolus, and the Regal lily — ^may be grown and flowered 
successfully in Alaska. Informaiion is offered on culture, varieties, methods 
of handling the bulbs, etc. 

Irises, F. P. Rockwell (New York: Macmillan Co., 1928, pp. X+84, flga. 
18). — Culture, propagation, species, varieties, and breeding are among the 
subjects considered in this small handbook. 

Physiological researches on the fertility in Petnnia violacea. — ^V, On the 
relation between the soil moistui*6 and the fertility [trans. title], S. TTasuda 
(Bot. Mag. iTohyoJ, 42 (1928), No. 4^8, pp. 317-^25, fig. 1; Eng. aBa., pp. 324, 
31^5).— Marked differences were found in the self-fertility of nearly sterile 
petunia plants of the same <don when grown in dry soil and in moist soil. The 
plants in dry environment gave much better results than those grown in moist 
soil. Pollen from self -sterile or nearly self-sterile plants when placed in a 
cane sugar solution containing stlgmatic fluid from flowers_ of plants grown 
under dry conditions germinated much more satisfactorily than when the 
stigmatic fluid was taken from plants grown in a moist situation. When 
pollen of s^-fertile plants was examined the opposite results were indicated. 
Apparently when nearly self-sterile plants were cultivated under wet con- 
ditions the character of the stigmatic secretion became unfavorable to germina- 
tion. 

Bhododendrons and their kin, C. H. (joNxroBS (New Jersey Bias. Oirc. 210 
(1928), pp. 15, figs. S).— Information is presented on the characteristics and 
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cultural reciuireinents of various species and varieties of rhododendrons, 
azaleas, laurel, and related i^lants vrhich msiy be grown in New Jersey. Among 
the points dheutsed are selection of site and soil, methods of culture, fertiliza- 
tion and pruning, and the protection from various enemies. 

FOEESTET 

[Forestry studies at the Pennsylvania Station] {Pennsylvania 8ta, Bui. 
S30 (1928)y pp. B8-S0, fig. J?).— A comparison by J. A. Ferguson after 20 years of 
service of six types of shingles, (1) chestnut, (2) chestnut ereosoted, (3) 
loblolly pine ereosoted, (4) pitch pine ereosoted, (5) redwood, and (6) western 
red cedar, showed no appreciable differences in durability but striking differ- 
ences in physical proi)erties. The pitch pine shini^les had warped and twisted 
excessively, lendoring them useless. Loblolly pine, on the other hand, proved 
satisfactory. After 18 years redwood shingles showed a greater tendency 
toward warping than did western cedar shingles. 

Spacing experiments begun in 1921 with white pine, red pine, and Norway 
spruce showed little difference^' *n height growth between the various distances 
employed. Preliminary studies by A. C. McIntyre upon root distribution in 
the black locust showed most of the roots to he located in the upper surface 
soil layer. Some feeder roots were, however, traced down to a 6-ft. depth. 

Trees for Washington farms: Why, where, what, when, and how to 
plant, B. H. Steffen and C. M. Genaux {‘Waaliingtorb Col. 8ta. Pop. Bui. Hb 
(1928), pp. 47, figs. 17 ). — ^Beginning with a general statement concerning foi 
estry and climatic conditions, the authors present general information on tht 
establishment of shelter belts, farm woodlots, and ornamental plantings, de- 
scribing in detail the various available coniferous and broadleaf species and 
making suggestions on the selection of planting stock, time and methods of 
planting, etc. 

The farm woods, W, R. Mattoon {U. 8. Dept. Agr. Leaflet 29 (1928), pp. 8, 
figs. 2). — ^An appeal for the mtionul use of farm woods and woodlands. 

Continuous forest production as a solution of American forest problems, 
A. B. Recknagel {8cL Mo., 27 (1928), No. 4» PP* 887-874, fign* 5 ). — ^A plea for 
the rational use of the remaining virgin forests t)f the United States and for 
the building up of a sustained production equal to the needs. 

The Douglas fir in Switzerland [trans. title], H. Badoux (Mitt. Sohwele. 
Centralanst. Forstl. Yersuclmc., 14 (1926), No. 1, pp. 3-27, pU. S, figs. 12 ). — Of 
the various exotic conifers grown in the forests of Europe the green Douglas 
fir is held in greatest favor on account of its remarkable rate of growth and 
quality of wood. In Switzerland Douglas fir was found to grow in height 
and volume more rapidly than Norway spruce. The characi eristics of the 
wood were such as to place Douglas fir between Norway spruce on the one 
hand and larch on the other. . 

Some anatomical notes on the seedlings of Pinas densifiora and P. thun- 
bei^ [trans. title], A. Iizuka and K. Moeikawa (Bui. 8ci. Falmlt. Terhult., 
KSusuItnp. Vniv., Fukuoka, Japan., S (1928), No. 1, pp. ^-59, figs. 6; Bng. al>s., 
pp* 68, 69 ). — Diflkmlty in distingnishing between the seed and seedlings of P. 
densifiiOTa and P. thunbergii led to a series of anatomical studies in search of 
characteristic features. The cross section of the cotyledon of P. densifiora was 
consistently of the form of a regular triangle with the apex of the ventral 
side acute^ while the cross section of the cotyledon of P. trun'bergU was always 
in the form of an isosceles triangle with the apex of the ventral side much more 
obtuse. The location of the resin canals in the true leaves was a distinctiye 
c ha rac ter, those of P. densifltora lying dose to the hypoderm, while those of 
P. ihunhergU lay in the green tf ff sni * 
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The root system of a longleaf pine, E. W. Gemmer (fifci. Afo., S7 (1028), 
HJo. 4, p. 58^, fig- !)• — Observations In the Choctawhatcbee National Forest, 
Florida, upon a longleaf pine 3 In. in diameter at breast height and 20 ft. 
tall showed the roots to occupy an elliptical area of 150 sq. ft It was esti- 
mated that without the taproot the tree had contact with approximately 50 
cu. yd. of soil. 

Carbon dioxide nutrition of forest trees, T. Wbiniokb {Die Kohlenstofter- 
ndUrw^g des Waldea, Berlin: Julius Springer, 1927, pp. VII+176, figs, 22). — ^The 
carbon dioxide output of the soil was found to vary markedly during the day, 
in some cases actually Increasing 100 per cent above the minimum. There was 
also a seasonal variation increasing from April to July and then gradually 
declining. This variability led the author to suggest that in comparing two 
experimental areas it is necessary to make repeated determinations. 

Heat and moisture were the principal factors influencing variability of 
carbon dioxide output. Excessive as well as too little moisture was a limiting 
factor. The amount of decaying organic matter in and upon the soil was also 
highly important. 

Carbon dioxide concentration in the forest air w’as higher than in the open. 
The maximum reading was 0.081 and the minimum 0.02 per cent. Fre- 
quently the carbon dioxide content was lower at the ground surface than at 
1.5 meters (5 ft.) elevation. From 1.5 meters to the crown of the trees the 
carbon dioxide content declined. Without exception there was recorded a 
sharp reduction in carbon dioxide in the crown itself in the zone of rapid 
assimilation. Since carbon dioxide content is higher below than above the 
tree crown, it is assumed that most of the carbon dioxide used by the tree is 
taken from the lower air. 

No significant differences were noted between the carbon dioxide output 
and carbon dioxide concentration in broadleaf and coniferous stands. Mulch- 
ing and cultivation both increased the carbon dioxide output. Wind in general 
reduced carbon dioxide concentration, while natural or artificial barriers in- 
creased the content Therefore types of cutting which decrease the strength 
of the vyind are suggested as a means of conserving carbon dioxide produced 
in the soil. 

Commercial timber trees of the Malay Peninsula, F. W. Foxwobtht 
Malayan Forest Reo., No, S (1927), pp. [21+195, pis. 188). — ^A manual of identi- 
fication, containing in addition to a key of the species information on nomen- 
clature, distribution, and associated species, and notes on the habit of growth, 
bark, leaves, flowers and fruit, and forest products. 

DISEASES OF PLANTS 

Botany (Pennsylvania Sta, Bui, 2S0 (1928), pp. 17, 18-^0, fig, 1).— Brief 
reports are given of some results of investigations conducted in this depart- 
ment, some of which are in continuation of the work of the previous year 
(B. S. R., 68, p. 839). 

In additional treatments of casing soils with formaldehyde and carbon- 
disulfide emulsion, conducted by W. S. Beach for the control of Myoogone 
pemieiosa on mushrooms, formaldehyde (1-25) is said to have given a high 
degree of control with moderate stimulation of mushroom production. Oar- 
bon-disulfide emulsion gave moderate control with greater stimulation of pro- 
duction. Experiments with a humidifier are said to have shown that houses 
with a humidity of about 85 per cent gave better results than when the humid- 
ity was higher. The growth of the mushroom spawn Increased the acidity 
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of the compost used, and with heavy production it may be reduced to pH 4.n 
or slightly lower. 

Experiments by H. W. Thurston, jr., E. H. Dusham, and P. N. Fagan in the 
summer of 1917 are said to have shown that the best results on the control 
of apple scab were secured with standard lime-sulfur spray and with an 
89-10-10 sulfur dust. The percentages of scab-free fruits were almost iden- 
tical for each treatment Nine years* work, however, is said to have shown 
that good results with dust have been exceptional. 

Studies by L. O. Overholts have revealed the presence of the white pine 
blister rust on both pines and currants in forests in Clarion County, Pa. 
Observations by the same investigator are said to show that the larch-willow 
rust is capable of continuous existence on the willow, and in the case of the 
basket willow the fungus may result in the death of the host plant. 

Continued studies by B. L. Nixon have failed to reveal how Infection lakes 
place by fire blight {Bacillus amylovorm) on apple blossoms. The method of 
migration to the roots of the apple tree has been determined. A chance pear 
seedling immune to fire blight is reported to have been found. The behavior 
of the organism in Immune tissues is being investigated. 

Investigations on tobacco wildfire begun by Beach in the spring of 1928 
have shown that remains of infected tobacco plants exposed to the weather 
during winter on old fields are able to cause severe cases of disease the next 
season when placed on beds of seedlings. In one instance, steaming a seed bed 
did not prevent the appearance of the disease. Tobacco seedlings were found 
to be very tolerant of applications of organic mercury compounds, and a con- 
siderable stimulation of growth is attributed to their use. Applications of 
solutions of organic mercury compounds to centers of wildfire Infection in seed 
beds checked the normal ^read of the disease and in some cases apparently 
destroyed the parasite. Formaldehyde treatment of seed-bed soil gave a 
marked improvement in the growth of tobacco seedlings. In a single experi- 
ment, formaldehyde treatment prevented the appearance of any disease where 
a considerable amount of infected trash had been placed. 

Important soil-bome diseases of crops in western Canada, G. B. Sanfobd 
(Soi. Apr., 7 (1927), No. 8, pp. 292-294). — ^This paper particularly refers to foot 
and root rots of wheats and other grain crops, including take-all disease and 
those caused by SeJminthosporium sativum and Fusarium spp. ; the root rots 
of clover; common scab and Rhizoctonia (scab) of potato; and wilt of flax. 

Plant diseases in Jamaica in 1927, F. B. V. Smith {Jamaica Dept. Agr. 
Ann. Bpt. 1927. pp. 18, 19). — ^In this report, covering the work of eight months 
only, the microbiologist deals briefly with banana Panama disease {Fusariim 
oudense), bonnygate disease {BpKaerostilhe musarum), and black spot 
{Oercosporamusarum) ; sugar cane mosaic, root disease, and leaf spots; coconut 
bud rot, leaf die-back {Diplodfa sp.), and a premature leaf yellowing 
{Pestalozx/ia paltnarum, supposedly secondary) ; citrus root diseases and scab 
{Bporotrichum offH) and grapefruit thread blight {Oorticlum koleroga ?) ; 
coffee eyespot {Ceroospora coffetcola) ; tomato leaf mold {Cladosporium 

fiavum) ; and mosaic on beans and sdanaceous crops. 

Control of fungus diseases, E. A. Walters {West Indies Imp. Dept. Agr., 
St. Luda Agr. Dept. Bpt. 1926, pp. 10, 11). — Sugar cane gumming disease {Boo- 
ierium vascularum), the marked symptoms of which are described, is most 
evident in heavy land where cultivation is defective and root penetration 
difficult. 

Cacao pod rots (Phytophthora and Diplodla) were favored by summer wet 
weather. Ros^inia root disease is reported as extending, I4me withertip 
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(Gloeosporium llmetticolum) was detected In March, 1927. Spra^ng was In- 
effective and uneconomical. Banana Panama disease {Ftf,sarivm ciibcme) is, 
with a few exceptions, present in the older estates. Means indicated have re- 
duced its rate of spread. 

Reports from the mycological department, B. S. Salmon and W. M. Wabe 
(Jour. Southeast. Agr. Col., Wye, Kent, Ko. 24 (19211), pp. 149-154) .—These 
reports include immunity studies ; wheat bunt control ; apple and jK'ar scab 
winter stages; incidence of apple scab on apple varieties in a mixed plantation; 
potato blight (Phytophthora infestans) and its perpetuation in the tuber; 
influence of grafting on the susceptibility or immunity of hop varieties to 
mold {SpJiaerotheca humuli) ; control of cherry brown rot (Monilia dnerea) : 
hop downy mildew (Pseudoperonospora hnmull), mosaic, canker, leaf spot, and 
drop; plum blossom wilt; fungicides; spraying experiments against black spot 
or apple scab ; and mosaic and leaf curl (virus) potato diseases. 

The therapy of nursery disorders [trans. title], H. R. OppjBNHEiAtER (Angew. 
Bot, 8 (1926), No. S, pp. 157-14C). — ^This rather general presentation includes 
discussion of animal posts of plants as well as of fungus and bacterial diseases. 

Smoke Injui’y and its control [trans. .title], F. Wissemann (Mitt. Dmt 
Dcndrol. Gesell., No. 88 (1927), pp. 252-254). — ^The history is briefly and selec- 
tively reviewed of injury to vegetation due to combustion products, and even 
dust, since the year 1348. 

Injury to onions and fruits caused by exposure to ammonia, G. B. 
Ramsey and L. F. Btttlee (Jour. Agr. Research [U. S.], S7 (1928), No. 6, pp. 
S39S48, pi. 1). — Studies are reported on the cause of certain brownie and 
greenish black discolorations of fruits and onions that have been held in stor- 
age. Discolored onions were most commonly found, but discolored apples, 
pears, peaches, and bananas were also observed. No causal organism could be 
recognized, and in the absence of such a cause storage conditions were investi- 
gated. 

Laboratory experiments showed that the type of injury could be duplicated 
by the exposure of onions and fruits to ammonia (0.8 to 29.3 per cent) at 70* 
F. and relative humidities of 30 and 85 per cent. In cold storage at 31.5*, 
with from 0.8 to 3.2 per cent, ammonia and a relative humidity of 88 per 
cent caused injury. Variations in temperature did not greatly influence the 
rate or extent of discoloration. 

In the case of the onion, yellow, brown, and red pigment-bearing tissues 
became brownish to dark brown and in some cases greenish black when ex- 
posed to ammonia. The injury may be merely a blemish, as in the discolor- 
ation of the outer dry color-boanng scales of the onion and the darkening 
of the lenticels of the apple and pear, or it may be serious, as in the softening 
and discoloring of onions and in the browning and softening of pears, bananas, 
and peaches. 

The host plants of Fomes anmosns, M. Wilson (Brit Mycol. Soo. Trems. 
12 (7937), pt. 2-S, pp. 147-149). — ^The 13 references here listed as referring to 
or supposedly concerned with F. annoms X'ange over the period 1888-1924. 

On species of the genus Nigrospora Zixnmermann recorded on monocot- 
yledons, B3. W. Mason (Brit. MyooU Soo. Trans., 12 (1927), pt 2-8, pp. 152-165^ 
pl. 7).— A brief account is given of studies related to the genus Nigrospora^ 
more particularly as noted or reported to be present on banana, coconut, maize, 
rice, sugar cane, and other plants, with a list of species assigned to this genus 
ranging chronologically from 1873 to 1918. 

It is said that a number of black-spored Hyphomycetes recorded as occurring 
on monocotyledonous hosts are referable to the genus Ntgroi^pora (Baslspor- 
ium). On the basis of spore measurements three species are provisionally 
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accepted. “There is, at the moment, no evidence that the different strains 
can be classified by the host on which they occur or by their country or origin.” 

Studies on Rhizoctonia crocorum (Pers.) DC. and Hclicobasfdium pur- 
pureum (Tul.) Pat., W. Bubdin and B. M. Wakeheld (Brit Mycol. 8oc, 
Trans,, 12 (1927), pt 2-3, pp. 116-UO, pis, In this pai^er, read at the Inter- 
national Congress of Plant Sciences (E. S. E., 55, p. 101) as the outcome of 
observations and experiments made during three years with the object of 
elucidating the life history of R, crocorum, the results obtained are regarded 
as preliminary only. 

Fertile JET. pur pur cum has been found in close association with root rot 
characterized by infection cushions of R, crocorum in distinct localities on red 
clover, Mercurialis perennis, and Uriica dioica. In order to test the possible 
connection of the two fungi, they have been studied in culture and as to 
morphology and pathogenicity, and the results of these studies are outlined. 
The bearing of the observations is discussed. While it is admitted that 
hiconsistencies in behavior appear, it is thought that these may be due to the 
fact that the organism is very variable and that the strains are not all equally 
parasitic. Practically nothing is yet known as to the conditions for infection 
with R. crocorum. The evidence is considered to favor the view that E, pur- 
piireum is the perfect stage of R, crocorum, 

Macrophomina phaseoli (Manbl.) comb, nov., the pycnidial stage of 
Khizoctonia bataticola (Taub.) Butl., S. F. Ashby (Brit Mycol, 8oc, Trans,, 
12 (1927), pt 2-3, pp, 141-147, tig, I).-— A brief account is given regarding con- 
tributions and, in general, accessible information concerning the fungus which 
has been referred (though it is here claimed erroneously) to R, solani, 

“As Macrophoma phaseoli ... is the earliest applicable binomial which the 
author has been able to recognize, the combination Macrophomina phaseoli 
(Maubl.) nov. comb, is proposed.” Nine synonyms are given, corresponding 
to namings and descriptions ranging in time from 1905 to 1926. 

Experiments on the physiology and genetics of the smut fungi, S. Dick- 
inson (Roy, Soc. ILondon], Proc,, 8er, B, 101 (1927), No, B 708, pp. 126-136, 
pi, 1, figs, S; 102 (1927), No, B 715, pp, 17^176).— An investigation is described 
in the first of these two papers dealing with the cytology of the covered smuts 
of oats and barley in pure culture and with the fusion, both within and across 
the species investigated, between the mycelia of different gender derived from 
single sporidial isolations. The fusion hypha is binucleate^ and nothing 
suggests the occurrence of nuclear fusion. The binucleate fusion hypha gives 
rise to uninucleate hyphae which are of different gender, these being produced 
at different ends of the fusion hypha. 

In the second paper the origin of the cultures used is described. The tech- 
nique employed is outlined, and results and conclusions are summarized. No 
infection of oat or barley seedlings by pure cultures of smut fungi was found 
to occur when one gender (sex) is present, but when under like conditions 
two genders were present infection to the extent of 90 per cent and over was 
obtained. 

The inftnence of oxygen and carbon dioxide on the growth of Opbiobolns 
graminis In pnre cnlture, H, Fellows (Jour. Agr. Research lU. iSf.], 37 (1928), 
No. 6, pp, 349-355, figs. 5), — ^Variations in the destructiveness of take- all in the 
field and irregularities in some greenhouse experiments suggested an investi- 
gation on the effect of different quantities of carbon dioxide and oxygen in the 
surrounding atmosphere on the gi-owth of 0, graminis. As a result of his 
studies the author concludes that variations in carbon dioxide and oxygen as 
found in arable soils are not great enough to affect materially the growth of 
O. graminis. 
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Studies of stinking smut control on winter wheat, crop of 1926 [trans. 
title], A. Mahneb (JSl Pflctneenhau u, PflanssenzUcTitung^ 4 [19^6], No. 3, pp. 
81-85). — In tills short preliminary report it is shown that again both Tillantin 
and Germisan have proved to be practically protective against stinking smut. 
Other treatments are briefly discussed. 

Oereal disease control, F. H. Reed {Canada Expt. Farms, Laoomhe {Alta,) 
Sta. Rpt. 8upt. 1926, p. 63). — ^A brief summary is given regarding the results of 
experiments on the control of smut by seed treatment Apparently, copper- 
carbonate dust is to be preferred to formalin for wheat smut, both as regards 
control and freedom from injury. Covered smut in hull-less oats was also 
successfully controlled with copper carbonate, but formalin is recommended 
for smut in common oats. 

A peculiar winter Injury to turf, B. T. Dickson (Quebec 80c. Protect. 
Plants Ann. Rpt., 19 {1926-27), pp. 48-51, figs. 4). — ^For some years golf courses 
in Quebec have shown a form of winter injury which appears wherever a 
considerable layer of snow is melting. Samples from widely separated sources 
.show the presence of the same fungus, which is supposed to be causal but 
which has not yet been determined. 

Deterioration of abaca (manila hemp) fiber through mold action, F. B. 
Serrano {Philippine Jour. 8oi., 32 {192T), No. 1, pp. 75-101, pis. 10, figs. 2 ). — 
Abaca fiber deterioration, noted first in 1902 and frequently since 1920, has 
been more common in the Bicol region. This trouble is expressed as weakness, 
brittleness, dark color, and a musty odor, particularly in the case of moist 
fiber. 

Organisms digesting cellulose and thus causing deterioration under condi- 
tions favorable to their growth include Aspergillus flavus, A. fumigatm, A. 
glaums, A. niger, A. wentii, PenioilUum glaucum, Chaetomium elatum, 0. 
funicolutn, 0. oUvaceum, O. olivaceum chartarum, and sometimes Altemaria sp. 
Factors conducive to rapid fiber deterioration are abundant moisture content, 
poor or partial cleaning, long storage of moist fiber, inadequate warehouse 
ventilation, and careless handling. 

Winter injury of alfalfa, F. R. Jones {Jour. Agr. Research [TJ. ;8f.], SI 
{1928), No. pp. 189-211, pis. 2, figs. 11). — ^A detailed account is given of the 
character of injury to alfalfa roots and crowns that was previously briefly 
reported by Wehner (E. S. R., 58, p. 241). 

The winter injury in plant tissue was found originating in characteristic 
locations in the parenchyma of the phloem rays, in the central pithlike 
structure of the upper part of the taproot, and in the xylem. In the spring of 
1927 the injury Is said to have appeared first as an apparent mechanical 
disorganization of tissues in plants taken from beneath an ice sheet. The 
healing of injuries in plants is traced through the spring. 

The winter injury when severe is said not only to shorten the life of the 
plants but to furnish a convenient point pf entry for the parasitic bacterium 
Aplanolacter insidiosum, which causes bacterial wilt (B. S. R., 58, p. 46), 

A survey of the resistance of subspecies of Brassica oleracea to yellows 
(Fusarium conglutinans) , J. O. Waiker and F. Jj. Wellman (Jour. Agr. 
Research iU. S.}, 37 (1928), No. 4f PP- 23S-241f fiff- 1).— A report Is given of an 
investigation of the comparative resistance to Fusarium wilt of a number of 
varieties of cabbage commonly grovm in the United States, of several Euro- 
pean varieties, and of wild and cultivated varieties of B. oleracea other than 
cabbage. 

Most of the cabbage varieties commonly grown in the United States were 
found very susceptible to yellows. A number of European varieties not ordi- 
narily grown in the United States were found to possess various degrees 
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resistance. The wild cabbage of Europe was highly resistant, but selfed 
progenies from Individual plants showed that about one-fourth of the plants were 
diseased. Brussels sprouts and broccoli, though showing a considerable num- 
ber of plants slightly affected, were not seriously damaged by yellows. Vari- 
eties of cauliflower were found to vary somewhat in reaction, but, in general, 
they were more damaged than broccoli or Brussels sprouts. Kale varieties 
differed widely in susceptibility, the Siberian kale being very resistant, while 
the cui*Ied-leaf types were very susceptible. The smooth-leaf varieties and 
the collards occupied an Intermediate position. Kohlrabi varieties were all 
very susceptible. 

Within all of the forms tested a number of individuals survived, indicating 
the possibility of improving resistance through selection. 

The downy mildew of the hop, E. S. Salmon and W. M. Wake {Wye^ Kent: 
South-Eastern Ayr Coh, 1927, pp, 28, figs, 7).— The hop downy mildew organism 
(Pseudoperonospora htimuU) was first observed in Japan in 1905, in America 
ill 1909, and at Wye in 1920. In 1922 and 1923 it reappeared at Wye in 
larger amounts. In 1923 it was found in considerable quantity in Germany 
and Yugoslavia. The mode or means of Its entrance into Europe appears not to 
be known. 

Chapters deal with the life history of the fungus, the course of the disease in 
England in 1927, resistance and susceptibility, losses (estimated) caused in 
1927, methods of control, and course of events on the Continent in 1927. 

The spores produced on the basal spikes, often in great quantity, constitute 
the chief source of Infection. Removal of parts serving as infection sources 
proved sufficient in 1926 to prevent attack on the cones, but Insufficient in 
1927. Spraying measures recommended, along with other suggestions, include 
1 per cent homemade Bordeaux mixture applied when the bines are three- 
fourths up the strings or poles, when they have reached the top. Just before 
the plants come into bur, and immediately after the bur has gone. 

A Fasaidum wilt of peas in Wisconsin, M. B. Linfoed (Wisconsin Sta 
Research Bui. 85 (1928), pp. 44, figs, 15). — ^In a previous paper (B. S. R., 58, 
p. 550) the author reported the occurrence of a Fusarium wilt of peas that was 
a cause of important pea failures in Wisconsin. 

Field, greenhouse, and laboratory Investigations were continued on this 
disease, and the cause was found to be a new variety, which is technically 
described as P. orthoceras pisL The temperature, moisture, and soil relations ; 
pathogenicity; and means of dissemination were detei*mined, and suggestions 
are given for the control of the disease. The optimum temperature for the 
development of the disease was found to be very near that for the growth 
of the healthy pea plant. Soil moisture had less influence on the wilt than 
temi^erature. Wet soils appeared to favor the early development of disease 
symptoms, but drier soils seemed to favor more rapid death of affected plants. 
Early planting favored the early seasonal development of the disease, and 
plants that had grown to the flve-node stage in soil too cool for the disease 
did not acquire any effective resistance when the soil temperature was raised. 

Varietal differences in susceptibility were observed, and among the suscep- 
tible varieties resistant plants were found. Some of these have yielded resist- 
ant progenies for further study. 

Among the recommendations for the conU*ol of the wilt the author suggests 
the rotation of crops, avoiding the planting of peas where failures from disease 
have occurred, the transfer of soil from infested to clean fields, or the plant- 
ing of seed grown on Infested fields. Pea refuse should not be used as a 
manure where peas are ever to be grown. Resistant varieties may be planted 
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where wilt occurs by itself or where other diseases are of minor importance, 
but they are not dependable where root lot occurs severely with wilt. 

Potato blight control [trans. title], E. P. S. Shephebd {Rev. Agr, Maurice, 
No. 32 {1921), pp. 65, 66). — ^Brief details ai*e given of preliminary trials of 
Burgundy mixture for potato blight in Mauritius, where during the wet pe- 
riod, July-September, great damage is usually caused. 

The first spray (4-C-40 Burgundy mixtuie) was applied 1 month after the 
planting (early in June) and others at intervals, respectively, of 12, 9, 7, 8, 
U, 8, and 10 days to September 9. Such application is thought to be profitable. 
Other tests are outlined in connection with costs. 

The introdactlon and distribution of canker*>immuue potato varieties 
[trans. title], A. Mahner (JSZ. Pflanzenlau u. Pfianzenzuclitmig, k 119261, No. 2, 
pp. 52-56). — Qualities and distribution of canker-resistant potato stocks are 
briefiy outlined. 

The production of mosaic-free Triumphs, A. G. Tolaas {Ainer. Potato 
Jour., 3 {1926), No. 9, pp. 301, 302). — In the winter of 1921 an attempt to de- 
velop some new Bliss Triumph foundation stock was begun. Tubers were se- 
lected from the 1924 digging and a half tuber from each hill unit was grown in 
the greenhonse. Of the mosaic-free hill units 33 were obtained. These were 
planted on an isolated plat in 1925, and the plat was carefully inspected several 
times during the growing season without discovering any mosaic. Each hiU 
(harvested separately) yielded about 40 lbs. of potatoes, and these, after being 
stored over winter, were given out to growers in 1926. Inspection of nearly 
all of these plats showed no mosaic. 

Other information is given of ‘efforts tending to make the production of 
mosaic-free potatoes general 

Net necrosis of the potato tuber, A. H. Gilbeet (Amcr. Potato Jour., i 
{1927), No. 8, pp. 90-92). — ^Noting that potato tubers showing net-necrosis pro- 
duce invariably leaf roll plants, and that while leaf roll symptoms persist in 
the progeny plants the tuber necrosis is not persistent but appears to be a first 
season symptom following initial leaf roll infection, the author states that 
further experiments are under way and that miscroscopic study of the 
necrotic tuber tissues is giving further information as to the particular cells 
affected in net-necrosis. The results show that the uet-necrosis of the tuber is 
properly a phloem neciosis, since the phloem strands of the vascular system ai’e 
so affected. The disease is presumably an effect of the assumed leaf roll virus. 
Since the phloem strands are the active conducting channels of the tuber, any 
substance toxic to the tuber, introduced for example by aphids, would be dis- 
tributed along these channels. Some results noted are tentatively considered 
in this connection. 

Identifying spindle-tuber in the field, H. 0. Webneb {Amer. Potato Jour., 
i {1927), No. 8, pp. 89, 9d).— Experience during nine years at the University of 
Nebraska suggests tliat spindle tuber occurs in all potato regions, hut more 
commonly in some places than in others, though growers in some regions may 
not have learned to identify the disease under local conditions as environ- 
ment plays a great part in altering symptoms. The author attempts to de- 
scribe symptoms as observed under central western plains conditions, where 
the climatic conditions range, in portions, from a typical Gom Belt climate to 
a r^tively cool mountain climate. It is thought possible that the symptoms 
described may represent different stages of severity of the same disease or 
that possibly they may indicate two or more distinct diseases not yet sep- 
arately identified. 

29010—29 4 
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The results of eight years of practical potato spraying in PennsylTania, 
E. L. Nixon (Awer. Potato Jour., S (1926), No. 11, pp, 849, 850, 352, 353, figs, ^).-- 
As a result of the demonstrations indicated, it is concluded that in Pennsyl- 
Tania, considered a border State from the standpoint of potato spraying, 
spraying is the most profitable operation in connection with potato growing. 
Seven applications are more profitable than six. Weather conditions are more 
important than the observance of stated intervals. Minimum requirements 
include three adjustable nozzles per row, a 200-lb. pressure, and 100 gal. per 
acre for each application. Homemade Bordeaux mixture Is the most economical 
and most effective material for spraying. Standardized machinery is an 
important need. 

The heet eel worm (Heterodera scliachtil (Schmidt) ) : Its life history 
when found on hops in this country, O. A. W. Ditffield (Jour. Southeast. 
Agr. Col., 'Wye, Kent, No. 2i (1927), pp. 56-58, fig. 1).— During the investigations 
which have been noted (B. S. R., 59, p. 614), it was found that the life 
history of the beet nematode (Jff. sohachttl) was different when hop was the 
host plant. While on the Continent several generations occur in beet, in 
England there is only one generation on hop. The method employed and 
the life history of each sex are outlined. 

Results of treating sweet-corn seed with mercury compounds, E. S. 
Habeib (Canning Age, 8 (1927), No. 9, pp. 679-682, 700, figs. 6).-— Treatment with 
organic mercury compounds did not influence germination and subsequent 
yield in the case of disease free sweet com seed. Such treatment increased 
germination and yields from seed infected with Diplodia. Dusts are more 
practical for treating large lots than liquids, because of the need for the 
afterdrying. Seed treatment may be advantageous in cold, wet planting 
seasons. 

Tobacco diseases lu Mauritius iu 1926 [trans. title], G. Cobbett (R&o. 
Agr. Maurice, No. 32 (1927), pp. 66-69). — Of tobacco diseases in Mauritius, the 
greatest loss is caused by mosaic, of which two allegedly distinct types are^ 
described. Granville wilt (Bacterium solanacearum) is also dealt with in brief 
detaU. 

Spotted wilt of tomatoes, J. H. Simmonds (QueenslanJ, Dept. Agr. and Stock, 
Path. Leaflet 1 (192ft). pp. 3, pi. 1). — Considerable losses to tomato growers in 
some localities in Queensland are reported as due to a tomato disease which is 
said to have appeared first in Victoria in 1916-16, and to which the name 
spotted wilt has been applied on account of its characteristic symptoms. This 
has now been reported from all of the Australian States. The trouble is de- 
scribed. Repeated efforts to find a causal organism have had no success. The 
disease is thought to be similar to a Canadian disease linown as streak, which 
has been studied by Vantei’pool (B. S. R., 58, p. 656) and which is said to have 
been recently ^own by him to belong to the virus type of disease. It is 
thought probable that In the ease of tomato spotted wilt certain insects can'y 
the virus. No certain control measures have yet been demonstrated, but loss 
may be reduced by frequent Inspection and removal of diseased tomato plants or 
residues, spraying for possible insect carriers, and avoidance of strong nitrog- 
enous manures tending to produce excessively vigorous succtilent growth. 

Fruit tree disease and pest control [trans. title], K. Schubebt and K. 
Richter (Angew. Bot., 6 (1926), No. 3, pp. 146-167, figs. 5).— A study is reported 
and discussed of experimental measures looking to the control of apple mildew 
(Podosphaera leueotricha ) and some other fruit tree diseases and pests. 

A note on the bud-rot ” of apple trees, W. A. R. Dilion-Weston (Brit. 
Ifycol. Rocs. Trans., 12 (192ft), pt, 2-3, pp. 170-172).— A brief discussion of apple 



10293 


DISEASES OF PLANTS 


351 


tree bud rot furnisbes a list of apple trees susceptible to attack by the fungus, 
which is slated in a quoted personal reply from Wollenyreber to be probably 
Fusarium fruotlgenum, likely Identical with F, gemmiperda. 

** In the Ide of Ely, Emneth Early is the variety of apple tree most sus- 
ceptible to this disease, and during the spring of 1925, 30-50 per cent of the 
buds were sometimes affected. Lord Gros\enor also is attacked very severely. 
Grenadier less severely, Lane Prince Albert and Lord Derby moderately, and 
Bramley Seedling, Newton Wonder, and Worcester Peaimain slightly. The 
climatic conditions that favor the Intensity of this disease appear to be a wet 
summer and autumn, because following the wet summer and autumn of 1019 
and 1924 there were severe attacks of bud rot in the spring of 1020 and 1925. 
The dry summer of 1921, however, considerably checked the disease.” 

Studies on the etiology of apple crown gall, B. A. SiEGi^st (Jmcr. Agr. 
Research [Z7. S.], 37 (1928) ^ No, o, pp. 301-313, figs. 6 ). — An account is given 
of studies with the apple strain of the crown gall organism, Bacterium tume^ 
faoiens, isolated from the woolly-knot type of crown gall. These isolations are 
said to have consistently yielded an organism which appeared to be identical 
with that described by Smith et al. as the apple strain of B. tumefaciens (B. 
S. B., 25, p. 243). When the Paris daisy, apple shoots, sugar beet, and Bryo- 
phyllum were inoculated \sith the apple organism, definite and pronounced 
galls or malformations were produced, but when tomato and tobacco were 
inoculated with the organism no definite galls were formed, although slight 
disturbances of the tissues occurred on these hosts. When apple shoots were 
inoculated with the apple organism, malfonqations identical with the so-called 
aerial crown gall were produced and the organism reisolated. 

The author claims that the degree of pathogenicity of this strain of B. 
tumefaciens exhibited on apple shoots and on hosts other than the apple does 
not necessarily prove its rOle as a pathogene in connection with malformations 
on the roots of grafted apple trees, nor does its constant association with these 
malfoimations furnish conclusive proof that it is the causal agent. It Is 
claimed that the facts given support the hypothesis that the apple strain of B. 
tumefaciens can cause certain types of malformations or galls that occur on 
root-grafted apple trees. 

Studies on Podosphaera leucotricha (Eli. & Ev.) Salm. — The mode of 
perennation, B. 0. Woodward (Brit. Mycot Soo. Trans,, 12 (1921), pt, 
pp, llS-204, pis, 2, fig, 1 ), — ^Apple mildew (P. leucotricha), widespread and for 
many years an orchard pest, has recently become, in England, a factor of 
great economic importance, and tliis fact has led to a reinvestigation of por- 
tions of its life history relating to its continual reoccurrence and to more 
detailed observations upon its method of parasitism. 

It is stated that P, leucotricha perennates by means of hyphae and haustoria 
within dormant apple buds. Young axillary buds are invaded soon after th^ 
formation when the buds are inadequately protected by bud scales. Terminal 
and axillary buds on one-year wood and blossom buds on spurs are most fre- 
quently invaded. Other details are given. 

“Secondary” infection has been overemphasized, as no general infection 
arises other than that which develops from infected buds. Occasionally frei^ 
foliage induced by die-back brought about by severe mildew attack or by the 
capsid Plesiotsoris rugicollis extends infection. Browning of the leaves appears 
to be due principally to the death of tissues caused by toxins set up by encap- 
sulated haustoria. No specialized races were encountered. Apple varieties 
vary in susceptibility. The prevention of bud infection by spraying has not 
succeeded. 



352 


EXPERIMENT STATION RECORD 


IVol. 60 


Notes on the canker fungus (Ncctria galligona Bres.) , W. A. R. DiLrx)N- 
Weston (Brit Mycoh Soc, Trans., 12 (1927), pt. i, pp. 5->12, pis. S).— -This outline 
report of studies on shriveled TTorcester Pearmain apples bearing perithecia of 
N. gaUlgena, on an eye rot of Worcester Pearmain apples caused by the conidial 
stage of N. galligena, on the wilting of Worcester Pearmain blossom tru^^ses, 
and on pear canker states that one method of overwintering of the apple 
canker fungus (N. galligena) is by the formation of perithecia upon shriveled 
fruits. The Fusarium stage of canker (F. loiVkommii) causes eye rot of 
Worcester Pearmain. Evidence shows that one case of wilting of Worcester 
Pearmain blossom trusses was due to the canker fungus, but no explanation 
is offered as to the mode of infection. 

An unusual form of pear canker is also described. 

The Japanese beetle an agent in spreading the brown rot of i>eaches, 
G. W. Maetin (Penn. Acad. Ref, Proc., 1 (192'i-1026), p. US).— The author 
reports hdving proved beyond all doubt that the Japanese beetle is a common 
carrier of the disease known as brown rt't among fruits, i>articularly 
the peach. Other diseases than the brown rot are said to be carried by this 
insect, since many experiments showed the presence of other spore-bearing 
fungi, such as the spores of Alternaria, Pcnlcillium, Rhizopus, Gloeosporlum, 
Fusarium, as well as the yeasts, bacteria, etc. 

From the many experiments performed the author concluded that the fruits 
under experimentation, with the apple probably excepted, can become inocu- 
lated with the brown rot disease without any le&icns occurring on the epi- 
dermis. When lesions are caused by the mechanics of insects, hail, or other- 
wise, no doubt the inoculum gains headway much earlier and develops more 
rapidly toward complete infection and decay. The wind, however, is said 
to be the greatest factor in the distribution of the spores. 

The parasitism of Plowrigbtia ribesia on the currant, I. A. Hoggan (Brit. 
Mveot Soc. Tra7is., n (1921)* pt. 1, pp. 27-U* pls. 4, figs. 2).— Infection of cur- 
rant by P. rilesia is caused by ascospores liberated into the air in early 
su mm er through a highly specialized spore discharge mechanism and dissemi- 
nated chiefly by wind. Infection occurs mainly through spurs left in pruning, 
the fungus acting as a weak wound parasite. Noimal, healthy branches are 
not susceptible to Infection, though dying branches may be infected by artificial 
inoculation. The disease occurs commonly in English gardens and, though not 
usually very severe, reduces yield, owing to the loss of certain of the branches, 
which may even cause the death of the entire bush. 

The simple control measures are to prune back to the surface of the parent 
branch, instead of leaving snags, and to remove all infected branches, since 
these serve to overwinter the fungus and start the trouble the following season 
Cultural practices tending to keep the bushes in a healthy and vigorous con- 
dition are also of value. 

Notes on Nectria rubi, I, H, G. H. Pethybbidqb and E. M. Naiteass (Brit. 
Mycol. Soc. Trans., 12 (1927). pt. 1, pp. RO-g?).— The first part of this account, 
by Pethybridge, records work said to have been done a few years ple^lously in 
Ireland by Pethybridge and H. A, Lafferty in connection with a fungus re- 
garded as Identical with F. rvlL It has been thought that this Nectida may 
have a Fusarium as one stage of its life history. The question as to the 
parasitism of F. nibl still remains to be settled. The same fungus is thought 
to have been discovered on sick raspberry plants in Scotland and in England. 

In the second part, a note is contributed by Nattrass on the occuiTence, dur- 
ing the previous two years, of F. mU in England. This is described. It is 
stated that thougji sporodoehia of the Fusarium stage of F. ruU have been 
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observed by A. Osterwalder and by Petbybridge and Lafferty on the roots of 
diseased raspberry plants, they have not thus far been observed on specimens 
found in England. Isolations from the inner tis’sues of roots, however, have 
yielded violet-colored mycelium producing conidia identical with those formed 
in the cultures derived from ascopores. Xattrass states that he has found 
another fungus of the Fusarium! type on diseased raspberry roots. This is 
partly described. 

Grape do%vny mildew, A. Gascon y Mibamon {Bl Mildlu de la Vid, Madrid' 
Min. FomentOy Dir. Gen. Agr. y Montes, Serv. Puh. Agr., [19271, pp. 64, figs. ^).— 
This is a general descriptive account of grape do^vny mildew (Perono^poi'a vUl~ 
cola). 

Tropical fusaria, 0. A. Reinking and H. W. Woixenweber {Philippine Jour. 
8ci., $2 {1927), No. 2, pp. 10S-25S, pis. 6, figs. 47). — ^Most of the fungi described 
belong to sections that have parasitic species causing wilts, rots, and decays, 
though for the greater part the parasitic nature of the species described has 
not yet been established. Indications include sources and metht)ds of isola^ 
lion, morphological and physiological studies, and a systematic arrangement 
of species of Fusarium, with descriptions of genera, sections, species, varieties, 
and forms. 

Damping-off in Citrus seed beds [trans. title], J. Reichert {Zion. Ewee., 
Agr. Expt. Sta. and Colon. Dept. Ext. Leaflet 20 {1927), pp. 8, fig. 1; Eng. aJ)s., 
p. 8) . — ^Damping-off in Citrus seed beds is described as causing widespread loss 
in parts of Palestine, including Judea, Samaria, and the Valley of Jezreol. 
Fusarium sp., Rhizoctonia sp., and Altemaria sp. have been isolated from 
diseased plants. 

Control measures recommended include the avoidance of very early planting, 
the use of light soil for the seed bed with a cover (1 to 3 cm.) of loose sand, 
cold seed beds (or uninclosed hotbeds loosely covered with Pot&num splnosum 
bushes), plenty of light and air, not too thick seeding, dryness of surface soil, 
the use of fresh soil for each seed bed (or disinfection with formalin or 
hot water), and the application of 0.5 per cent Bordeaux mixture to young 
seedlings. 

“As soon as the disease is observed the humidity should be lessened by 
stopping irrigation, removing covers, and spreading a layer of sand over the 
soil. The diseased seedlings with the surrounding soil should be discarded, 
and the rest of the infected soil should be treated with a 2 per cent Bordeaux 
mixture. The remaining healthy plants should then be treated with a 0.5 
per cent Bordeaux mixture.*’ 

The isolation of the fungus that causes citrus mdanose and the patho- 
logical anatomy of the host, W. J, Bach and F. A Wolf [Jour. Agr. Research 
[TJ. N.3, 37 {1928), No. 4, pp. fig. I).-— The authors report a study of 

116 isolations made from leaves, twigs, and fruits of citrus, from which it was 
determined that melanose lesions are caused by Diaporthe citH. The direct 
penetration of the conidial germ tubes was observed, and the mycelium was 
found to he intercellular, the tissues disint^ating in advance of the hyphae. 
Gummosis, whldh is the result of enzymotic action, and suherization, which is 
a wound response, were foimd to occur in the formation of mdanose lesions. 

Contribution to the study of the crown disease of the oilpalm (Elaeis 
guineensis Jacq.), C. Heusser {Oommun. Gen. Empt Sta. Alg. Ver. Buhher- 
planters Oostkust Sumatf’a, Gen. Ser. No. SI [1927], pp. — ^Investiga- 

tions on the so-called crown disease of the oil palm, started as early as 1921, 
pointed to a nonparasltic origin, which view later studies have not disproved. 
The 'majority of the diseased palms recover without treatment and without 
ill aftereffects. Not all lAants are attacked. Apparmtly, crown disease is a 
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xiutritional phybiological disorder, but neither cause nor appropriate treatment 
has yet been worked out. The indirect cause is to be sought in the composition 
of the nutrient solution in the soil. 

An account is given of experiments started in 1922 on the symptoms and prog- 
ress of the disease, and an account of this study and its results are detailed. 

An outbreak of blister blight in the Surma Valley, A. C. Tunstaix (Indim 
Tea Assoc., ^cL Dept. Quart. Jour., 1927, A'd. 1, pp. 20-24)- — ^Though reports 
alleging the presence of tea blister blight in the Surma Valley before 1926-27 
had been shown to he incorrect, specimens received in the cold weather of 
that period from two widely separated areas showed this blight (Ba^o'basidium 
rewans) . which was supposed to have arisen from spores introduced about 
November 16. It was thought that the disease had been distributed all over 
the north of the Surma Valley. An account of the investigation is detailed, 
and control procedure is outlined. 

A Penicillium rot of Gladiolus, J. E. Machacek {Quebec Soo- Protect. 
Plants Ann. Bpt., 19 (1926-27), pp. 77-86, figs. 10). — ^A rot of Gladiolus is dis- 
cussed regarding its association with a Penicillium supposedly undescribed 
hitherto. This is considered a new species and is dobcribed under the name 
P. gladioli. 

A common leaf spot of Iris in Quebec, C. Pebbatjlt CQuehec Soc. Protect. 
Plants A7in. Rpt., 19 (1926-27), pp. 87-10$, pis. 6).— A study undertaken In view 
of the prevalence of a leaf spot disease or diseases of Iris is discussed. The 
organism associated causally with this trouble is said to be the fungus 
Seterosporium graoile. The beardless iris appears to be immune. A list is 
given of susceptible varieties. 

On the occurrence of Biaporthe perniciosa or a closely related form on 
lilac, F. 0. Beiqhton (Brit. Mycol. 8oc. Trans,, 12 (1927), pt. 1, pp, 79-75). — ^It 
is stated tliat in the absence of positive infections the evidence for the parasitism 
of Biaporthe on lilac is as unsatisfactory as is often the case with fruit trees. 
It is, however, considered probable that under favorable conditions, as dense 
shade, this Biaporthe can attack at least that part of the wood that is not 
functioning actively. The attack occurs on the side having no large living 
branches. 

It is thought possible that some other fungi, as Fusarium sp., may help in 
the attack on lilac. In most cases investigated the other fungi were clearly 
secondary, whatever part the Biaporthe may have played. 

No extensive work was carried out on wound gum formation in lilac, but 
such formation was found to follow in the main the same course as in plum and 
peach that has been described by Swarbrick (E. S. B., 66, p. 237), and by 
Brooks and Moore (B. S. B., 59, p. 449). 

Fatal bacterial diseases of elm and other deciduous trees [trans. title], 
A. Beussoff (Mitt. Deut, Dendrol. OeseU., Fo. $8 (1927), pp. 244-251, pis. 4).— 
This account gives the results of studies, largely observational, with a list of 
related publications by the author and a few othera 

Biseases and pests in seed beds of the more important forest tree species 
[trans. title], E. Manshabd (Mitt. Deut. Dendrol. OeseU., No. 55 (1927), pp. 
198-229, pis, 2). — ^A systematic account, with bibliography, is given regarding 
attacks by both animal and plant parasites, also regarding nonparasitic injuries 
of important forest tree seedlinga 

Boot knot or nematode root gall, B. Veitoh (Queensland Dept. Agr, and 
Stock, Fnt. Leaflet $ (1927), pp. 7, pis. 2). — ^The chief entomologist gives a brief 
account of the nematode (Meterodera radicioola) responsible for root galls, 
indicating measures promising some r^ef, including ** a judicious combination 
of thorough cultivation and heavy manuring.” 
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ECONOMIC ZOOLOGY— ENTOMOLO&Y 

liAWS and regulations relating to game, land fur-bearing animals, and 
birds, in Alaska, 1928-29 (17. 8. Dept AgK, Bur, Biol, Survey, Alaska Game 
Conin, Circ, 5 (J928), pp, Il-j-SO, figs. 2 ), — ^The Alaska laws and regulations 
for 1928-29 are here brought together (B. S. R., 58, p. 855). 

Fur laws for the season 1928-29, F. L. Eabnshaw and F. G. Obiues 
(U, 8, Dept. Agr., Farmers^ Btd, 1516 {1928), pp, /J+29).--This is the four- 
teenth revised edition of the laws relating to fur animals (E. S. R., 68. p. 252). 

Insect food of Kansas lizards with notes on feeding habits, 0. E. Bijbt 
{Jour, Kans. Ent. 8oc., 1 {1928), No. 3, pp. 50-68).— This a report of studies 
made during the years 1924 to 1926 of 12 species, including all of the common 
lizards occurring in Kansas. Due to the availability of material, two species, 
CrotapJiytus collarls and Cnemidophoriis sexUneatus, were studied in greater 
detail than any of the others. The data obtained have been from a review of 
the literature, feeding experiments and observations, and stomach examinations. 

A summary of the analyses of the stomach contents of 49 lizards here reported 
shows 51.92 per cent to have been Orthoptera, 11.65 per cent Lepidoptera, *9.35 
per cent Arachnida, 8.90 per cent Hymenoptera, 6 per cent Coleoptera, 4.76 
per cent Diptera, 4.84 per cent Hemiptera, 1.73 per cent vegetable matter, 0.87 
per cent Mollusca, 0.45 per cent Homoptera, and 0.03 per cent Trichoptera. 

The account concludes with a list of 25 references to the literature cited. 

Earthworms as pests and otherwise, W. R. Walton (U. iSf. Dept. Agr., 
Farmers* Bui. 1569 {1928), pp. figs. 6 ). — ^Thls is a practical summary 

of information on earthworms, both useful and injurious. An account is 
given of their life history and habits, uses, methods of collection, storing 
and rearing, preparation for angling or market, natural enemies, and means 
of combating them when they become a nuisance. 

The important worm parasites of farmyard animals in Germany, A. 
Eoeoel {Die Wiohtigsten, Oesundheitsschddlichen "Wurmer der Landioirt- 
achaftUohen Nutztierc in Deutschland. 8iuttgart: Ferdinand Enke, 1925, pp. 
VIII +104, ^2 ). — ^Thls Is a practical well-illustrated account of the most 

important nematodes, dukes, and tapeworms of the farmyard animals. 

The ectoparasites: Their effect upon domestic animals in Germany and 
means of control, A. Koegbi. {Das Ungeziefer: Seine Wirtschaftlkihe Bedcutung 
fur die Deutsche Nutztierhaltung and die JVichtigsien BekUmpfungsmetliodcn. 
Stuttgart: Ferdinand Enke, 1925, pp. VIII+15, figs. S3) —A practical account 
of the acorids, a linguatulid, and insects that attack the domestic animals, 
and means for their control. 

[Work in zoology and entomology at the Pennsylvania Station} {Penur 
sylvania Sta. Bui. 230 {1928), pp, 39-43, fig. 1 ). — ^Brief mention Is made of a 
severe infestation in a sweet pea greenhouse by a garden symphllid, BcutU 
g&rella immaculata Newp., a series of experiments with which was undertaken 
by O. A. Thomas, Steam sterilization of the soil of the greenhouse by tlie 
use of underground tiles was partially successfuL The soil temperature 
rose above 160® F., but many of the symphilids escaped by entering cracks 
in the concrete walls of the beds. Also the soil was somewhat too moist 
for complete penetration by the steam. A list is given of the substances 
found Ineffective against these symphilids, Injuring small Oentorea seedlings 
in a greenhouse. 

Reference is made to a paper by S. W. Frost (B. S. H., 59, p. 857), dealing 
with work with cold-mixed oil emulsions. A high percentage of kiR of rosy 
aphid on apple resulted when heavy applications of 3 per cent engfse oil 
emulsified with calcium caseinate were applied. Under ordinary orchard 
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spraying only 60 to 70 per cent kill resulted. This 3 per cent emulsion was also 
tound effective against the red spider. 

In investigations by Frost (E. S. R., 58, p. 344) with baits for the control 
of the oriental fmit moth, the largest catches were obtained with a molasses- 
water-sodium arsenite bait Tills bait is said to be effective for at least 10 
we^ without the addition of anything except water occasionally to com- 
pensate for evaporation. Molasses 1 part and refiners sirup 20 pai*ts works 
better during the cool weather in spring, and the less active sodium arsenite 
bait is better during the hot summer. 

Studies of the biology and life history of wirewonns affecting tiniek crops 
were continued by Thomas. The wireworms reared to adult stage include 
Pheletes agon us Say, the common truck crop wire worm of southeastern Pennsyl- 
vania, which attacks the roots of beet, carrot, cabbage, radish, turnip, lettuce, 
spinach, etc., and the seeds of corn, wheat, parsnip, carrot, and bores into the 
stems of young celery plants; Monocrepidiua Umdus (De G.) ; Semlcrepidius 
decoloratus (Say) ; Melanotus communis (Gyll.) ; and adults not yet identified 
from^ the following genera : Athou":?, Elater, Llmonius, Melanotus, and Mono- 
crepldius. SmaU-seale experiments with granular calcium cyanide, after a 
bait, again gave good results gainst P. agonus larvae. Studies are being made 
of the effect of the cyanide gas upon various truck crops. Wireworms boring 
up into small celery plants were largely controlled by uncovering the base of the 
plants with a hoe or cultivator, tlie wireworms thus being driven down into the 
more moist soil beneath the plant, as these larvae die quickly in hot, dry soil. 

Studies of the biology of files and mites infesting mushrooms were con- 
tinued by Thomas. In the laboratory, at temperatures between 62 and 68" F., 
the mushroom Sciara went through its entire life cyde from egg laying to 
emergence of the adult fly in an average of 23 days. The several brands of 
pyrethrum powder tested were found to vary considerably in toxicity, and 
it is concluded that only the best grades, guaranteed to be made from 
pyrethrum flowers, should be used a^inst the mushroom flies. Paradichloro- 
benzene, placed In or on the manure previous to casing, was toxic to mites, 
but none of the treated bays produced more than an average crop and several 
bays were considerably retarded. In laboratory experiments, fumes of for- 
maldehyde had no effect upon Sciara flies and mites, while burning sulfur 
was very toxic to both. Several tobacco dusts were veiy slowly or not at 
all toxic to mites. The fumes of carbon tetrachloride were quite toxic to both 
flies and mites, but many recovered unless the exposure to the vapor was pro- 
longed. In the mushroom house, powdered naphthalene spread upon the cas- 
ing soil considerably retarded the gi’owth of mushrooms. 

Work with the European corn borer, briefly reported upon, includes a study 
of mechanical methods of control commenced In cooperation with the de- 
];)artment of farm machinery. The results obtained in a comparison made 
of the walking plow with chain and wire with three different tractor plows 
in covering stalk debris are reported upon in tabular form. Rating the 14-in 
walking plow with chain and wire as 100 per cent efficient, the two-bottom 
plow with trash shi^ds on tractor was 166 per cent efficient. 

A snbstitate for arsenic, S. Maboovitch (8gL Mo,, B7 (19£8), JV'o. 5, pp. 
469-4^2 ), — This is a contribution from the Tennessee Experiment Station in 
whidi the importance of sodium fluosilicate is pointed out 

The sorghum midge, ivith suggestions for control, 0. H. Gable, W. A. 
Baeoeb, and L. O. Woodeotf (U, 8, Dept Agr, Farmers^ Bui 156$ (I$28), pp. 
IJ+JO, figs, 11 ), — ^This is a practical account of a pest which causes American 
farmers a loss of mlUions of dollars each year in the damage which it inflicts 
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on the grain sorghums, and great losses also in the seed crops of other sorghums, 
broomcorns, and Sudan grass. The account Includes instructions for reducing 
the losses caused by the pest, and lessening or avoiding infestation. 

America’s corn crop and the corn borer, W. H. liAEBiMEE (Sd. Mo., J37 
(1928), No. 5, pp. 424-483, figs. 7). — This is a practical summary of information 
on the European com borer situation. 

AVeather and the cotton boll weevil, J. B. Kinceb (TJ. S. Mo. Weather Rev., 
56 (1928), No. 8, pp. S01S04i fig. 1). — ^This is a correlation of data on the 
weather and boll weevil occurrence obtained in the Cotton Belt States since 
infestation by the pest, namely, Texas, Louisiana, and Mississippi for 15 years, 
Alabama 12 years, and Georgia, Arkansas, and Oklahoma 10 years. The 
weather data used, which are brought together in tabular form, include (1) 
relative humidity, concurrent year; (2) number of days with rainfall, con- 
current year; (3) number of cloudy days, concurrent year; (4) rainfall, 
concurrent 5 car; (6) lowest winter temperature, preceding winter; (6) relative 
humidity, preceding year; (7) percentage of possible sunshine, preceding year; 
(8) number of days maximum temperature 90® F. or higher, preceding summer ; 
and (9) rainfall, preceding year. The computed weevil damage from the 
weather data and the estimated reduction in yield reported by the U. S. 
Department of Agriculture are given in the table. The relation between 
the damage by the weevil computed from weather data for the above-mentioned 
States and the actual damage as computed by the Department of Agriculture is 
shown in chart form. 

Lasins inter Jectus Mayr (Formlcidae) , a household pest in Kansas, B. 0. 
Smith (Jour. Kans. Ent. Soo., 1 (1928), No. 2, pp. 14’-18). — ^Following a review 
of the literature on this ant, which appears to be a new household pest and Is 
apparently on the increase in Kansas, observations of its life history made in 
that State are reported. 

Nesting habits of some anthidiine bees, C. P. Custcs and G. H. Hicks 
(Bioh Bui. Mar. Biol. LaJ)., Woods Mole, 52 (1927), No. 4 , 258-277, fig. I).— 

It Is pointed out that no females of Arvthidlum porterao have ever been found 
digging a nest, the nests of wasps or other insects being used. Several lur 
stances of female bees of DlanthidUim sayi working alternately on two nests 
in the process of construction are recorded. It is pointed out that this has 
also been observed to occur in Bphea) varipcs. It was found that the resin 
used in the construction of the nest was obtained from the loaves and stem 
of the small sunflower, Eeliantlius petiolaris. D. sayi is said to be one of the 
wild bees whose members nest in close association with one another. This 
species was found to he nearly free from parasitism. 

ANIMAL PEODTICTION 

Livestock husbandry on range and pasture, A. AV. Sa^ipson (Ne\o Yorh: 
John Wiley d Sons; London: Chapman d Sail, 1928, pp. XXI-h41f, 
figs, 115). — A. treatise on the economic management and production of the 
different kinds of livestock on range and farm pasture. The subject matter is 
divided into four main headings: (1) Range history and livestock improve- 
ment, (2) pasture husbandry of sheep and goats, (3) pasture husbandry of 
beef cattle, and (4) economics of pasture livestock. 

Early grazing mins the ranges, H. G. Hanson (Cattleman, 15 (1928), No. 6, 
pp. 31, 32.) — ^In this article from the Colorado Experiment Station, the author 
shows the injurious effects to both plants and soil that accompany early 
spring grazing. It Is also pointed out that the danger from poisonous plants 
is more prevalent at this time than at any other time of the year. Delayed 
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grazing is a means of combating poisonous plants, since other vegetation when 
given the opportunity crowds out the obnoxious plants which can not endure 
competition. 

Increasing prodnctivlty of pasture landbs, A. E. Amous {Cdttlemdfif H 
(1928), No. 10, pp. 71, 73, 75, 77), — Studies were undertaken at the Kansas 
Experiment Station to obtain information for increasing the productivity of 
pastures. The studies are divided into two parts: (1) Management of live- 
stock. and (2) burning. 

Under the first part a system of deferred or rotation grazing has been fol- 
lowed, in which one pasture is protected during the first part of the season, 
while the other is grazed. After two years the grazing arrangement is 
reversed. Under this system of management at least 70 per cent higher 
grazing capacity has boon obtained. Also a significant improvement of the 
pasture was noted as compared with season-long grazing. The native vege- 
tation responded readily to either light grazing or protection until it had 
partially completed its annual growth. The extra cost of fencing for this sys- 
tem is usually more than offset by the increased grazing capacity. 

The second part of the work has demonstrated that burning does stimulate 
earlier spring growth. Twenty per cent more grass was found -on burned 
areas on May 1, 25 per cent more the middle of May, and 16 per cent more on 
July 1 than on unburned areas. Part of this growth is due to the Increased 
soil temperature on the burned areas. Records for five years show temper- 
atures 4.6® F. higher at 1 in. depth and 4.2® higher at 3 in. depth on the burned 
areas as compared with unburned. On the average the unbumed plats yielded 
16 per cent more hay for the year than the burned plats. However, there 
were fewer weeds on the burned areas. The time of burning proved to be a big 
factor in weed and brush control. May burning eliminated practically all the 
weeds and effectively combated sumac and buck brush. The type of native 
grasses grown on burned areas was also influenced by the time of burning. 
Practically all the growth on fall and early spring burned areas was little 
bluestem and on May burned plats big blucstem. Burning as late as May tended 
to reduce the density of vegetation. Kentucky bluegrass and the sedges were 
effectively checked by burning. 

Modem green fodder preservation. — ^An adviser for silo questions, U. P. 
Kuchleb (Die Zeitgemasse Grlhifutterkoiscrvierung, — Ein Ratgeher fur Silo- 
fragen, Freising: F. P. Daiterer d- Co,, 1926, pp, XYI+525, figs. -This 

is a rather exhaustive practical monograph opening with a brief historical 
introduction. The primary topics discussed are as follows: The origin of 
the silo idea; the significance of modem silage preparation for the German 
estate farm ; the hewer principles and problems of silage preparation ; technical 
fundamentals of silage preparation; normal fermentation in pits and towers; 
processes of fresh fodder pressing; processes for obtaining sweet green fod- 
der with the help of added substances ; the question of economy and choice of 
silo processes; the utilization of the silo in agricultui’e; and notes from prac- 
tice. The book contains also a source list of references (pp. 447—162), an 
appendix of illustrations, and an adequate index. 

Oomposltion of cottonseed hull bran, K. S. Mabkxey (Jour. Amer. Soo. 
Agron., 20 (1928), No. 10, pp. 1102-1107}. — ^From analyses of cottonseed hull 
bran, in which were determined, in addition to moisture and ash, the content of 
crude fat, crude protein, crude fiber, the nitrogen-free extract, the furfural 
yield, the pentose and pentosan calculated from the furfural, dextrose, sucrose, 
galactose, reducing sugar after hydrolysis calculated as dextrose, and the 
same calculated as xylose, crude cellulose, and lignin, together with an analysis 
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of llie crude cellulose for asli, pentosan, alpha-cellulose and beta-cellulose, It is 
concluded “ that cottonseed hull bran is a more valuable product than was 
heretofore thought to be the case.” Furfural amounting to 22.28 per cent on the 
air-dry, or 25 39 per cent on the oven-dry, basis; xylose with other pentoses 
amounting to about 40 per cent ; and crude cellulose amounting to 51 per ceni, 
were among the products obtained. 

Growth on a synthetic ration containing small amounts of sodium, J. L. 
St. John {Jout, BioL CJieni., 77 (1928), No, 1, pp. 27-^2, figs, 3) .—Continuing 
the study of synthetic diets (E. S. R., 60, p. 168) at the Washington Experi- 
ment Station, rats were fed a basal ration complete in every respect except 
that sodium carbonate was eliminated from the salt mixture. To the basal 
ration was added sodium to the extent of from 0.02 to 0.5 per cent. On rations 
containing 0.3 per cent or less of sodium rats grew rapidly for a few weeks and 
then declined in weight, many of them dying in 10 to 12 weeks. The eyes of 
animals on the smaller allowances of sodium were seriously affected and 
blindness resulted in many cases, also their general condition was poor. The 
animals receiving more than 0.3 per cent of sodium grew well, were in good 
condition, and their eyes were not affected. There was no reproduction on 
any of the rations used, due probably to the lack of vitamin E. 

The energy metabolism of cattle in relation to the plane of nutrition, 
B. B. PoKBES, W. W. Beaman, M. Keiss, et al. (Jour. Agr, Research [17. 5f.], 37 
(1928), No. 5. pp. 253-300. figs. 4 ). — ^The Pennsylvania Experiment Station con- 
ducted a series of metabolism studies to find the relation of energy metabolism 
to the plane of nutrition. These studies were conducted in duplicate on 2 
2-yGar-old steers at 5 levels of feed, namely, 1 at fast, 1 at half the maintenance 
requirement, 2 at maintenance, 1 at half more than maintenance, and 1 at 
twice the maintenance requirement. The ration used was corn meal and 
alfalfa hay, equal parts, except in one test at maintenance when alfalfa hay 
alone was fed. Both direct and indirect methods of respiration calorimetry 
were used for determining energy metabolism. Each digestion trial consisted 
of a 10-day preliminary period and an 18-day period when all visible excreta 
were accounted for, the last 3 days of this part being a continuous respiration 
calorimetric period, during which the heat production and gaseous metabolism 
were measured. Several new procedures differing from work previously noted 
(E, S. R., 58, p. 703) are discussed in connection with ihe computations in 
which tliey are involved. Curves were plotted of the distribution of feed 
energy per kilogram of dry matter between feces, urine, methane, and heat 
increment and digestible, metabolizable, and net energy as affected by the 
plane of nutrition. 

From half maintenance to twice maintenance requirement the curve of di- 
gestible energy rose slowly at first because of increased digestion of crude 
fiber and then decreased at an increasing rate as the digestion of carbohydrates 
and protein lowered. The energy of feces curve w-as the reverse of that of 
digestible energy. The methane and urine energy curves fell in nearly straight 
lines with the increase in the plane of nutrition. The curve of total heat 
increment rose but at a decreased rate in each plane, while the net energy 
curve fell rapidly with each rise in plane of nutrition. The portion of total 
heat increment necessary for body increase was much higher than that needed 
for maintenance. 

The net energy values of alfalfa hay for maintenance for the 2 steers were 
1,385 and 1,305 Calories, for corn meal 3,111 and 3,030, and for the mixed ration 
2,241 and 2,218 Calories per kilogram of dry matter. The net energy values 
of alfalfa hay at twice the maintenance requirement for body increase of the 



360 


EXPERIMENT STATION RECORD 


[Vol. CO 


2 steers were 684 and 605 Calories, for corn meal 2,404 and 2,477, and for the 
mixed ration 1.557 and 1,631 Calories. The net energy values at half more 
lhan maintenance were in close agreement with the above figures. The 
proportion of gross energy lost as methane and heat of fermentation were 7.92 
and 12.13 per cent for the respective steers. 

The author believes that the data indicate that comparable determinations of 
the specific dynamic effects of feeds, foods, or nutrients should be made at the 
same plane of nutrition. 

Wintering breeding cows in Montana, L. Vinke (Cattleman, 15 (JPfiS). 
A"o. 6, pp. SO, 31 ). — ^The results of a five-year study at the Montana Experiment 
Station shoived that 88 cows receiving winter rations consisting of different 
combinations of corn fodder, corn silage, and straw made average winter gains 
of 61.5 lbs. per head and produced calves that averaged 372 lbs. at 163 days of 
age. On the other hand, 64 cows receiving these rations with the addition of 
alfalfa hay or cottonseed cake made average winter gains of 85.7 lbs. per 
head and produced calves weighing on the average 353 lbs. at ICO days of age. 
Xo advantage of high winter gains over low winter gains was reflected in the 
weight of the calves produced. Cows fed for high winter gains lost more weight 
during the summer than cows fed more limited rations. The author gives 
several rations that have proved successful for maintaining the weight of cows 
under severe winter conditions for from 90 to 120 days. It was also foxmd 
that a brush creek bottom was superior to sheds on uplands as winter shelter 
for cows. 

A test conducted during a prolonged winter when the supply of feed ran 
low and during the latter part of which the cows lost much weight indicated 
that while such conditions did not affect the birth weight of calves to any 
extent the normal growth of the calves was hindered due to the lack of 
sufficient feed for normal milk production of the cows. 

Factors Influencing percentage calf crop in range herds, G. H. Hart and 
H. E. Gtulbekt (California Sia. Biih 4^8 (1928), pp, 4B, 3 ). — review of 

the literature, together with data obtained in studies on range grass in Cali- 
fornia (B. S. E., 59, p, 702), is used as the basis for the information con- 
taiued in this publication. 

In all studies it has been found that the percentage calf crop is a most 
important factor in economical beef production. Infectious abortion has long 
been considered a factor in influencing the size of the calf crop, but evidence 
Is presented in this study showing that failure to conceive is a more important 
factor with range cattle. A faulty plane of nutrition 'with cows resulted in 
a lack of proper functioning of the ovaries, together with no manifestations 
of the heat periods, while wi.h bulls it often reduced breeding activity or 
fertility or both. A restricted mineral intake, particularly of calcium and 
phosphorus, has been shown to be associated with failure to conceive. Under 
range conditions a low mineral intake is associated with a low protein intake. 
Weather conditions vary the length of time the animals are on dry feed and 
to that extent influence the manifestation of deficiencies. Bone chewing and 
other evidences of depraved appetite are symptoms of nutritional deficiencies 
In advanced stages, but cattle may be on a deficient ration without showing 
these symptoms. 

Bone meal and a protein concentrate are suggested as supplementary feeds 
for range cattle during prolonged periods on dry and sparse range. These 
supplementary feeds correct the deficiencies of poor range, namely minerals 
and proteins, and hence prevent to a large extent failure to conceive. 

Fattening calves and yearlings, B. M. Anderson (Cattleman, 15 (1928), 
No. 5f pp. 33-^8, fig. 1 ). — The value of adding ground limestone to the ration 
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of fattening calves was studied at tlie Kansas Experiment Station. Two 
groups of 4 lots of 10 calves each averaging approximately 373 lbs. were fed 
for 180 days. Group 1 received dry lougbage only, while group 2 received 
cane silage in addition. All lots received shelled corn and cottonseed meal. 
The first 2 lots in groups 1 and 2 received alfalfa hay and the last 2 lots 
in each group prairie hay. The second lot on each kind of hay in each group 
received ground limestone at the rate of approximately Oil lb. per head dally. 
The average daily gains were for group 1 2.46, 2.44, 2.16, and 2.25 lbs., and 
for group 2 2.32, 2.49, 2.07, and 2.43 lbs. per head, respectively. 

This work showed that it was unnecessary to add ground limestone to a 
ration of corn, alfalfa hay, and cottonseed meal. The rale and cobt of gain 
and the necessary selling price were praelically the same in both alfalfa lots 
with and without this supplement. The addi ion to the ration containing 
prairie hay inci eased the daily gains 0.1 lb. per head and the selling price 
25 cts. per hundredweight. When added to a ration of corn, alfalfa hay, cot- 
tonseed meal, and cane silage, the ground limes I one increased the daily gains 
017 lb. per head, decreased the cost of gain, and increased the margin per 
.steer. In the rations in group 2, in which timothy hay replaced alfalfa the 
addition of ground limestone increased the daily gain 0.36 lb. per head, de* 
creased the cost of gain, and increased the margin. The ground limestone was 
more effective in the rations containing silage than in the rations having 
dry roughage only. Further evidence of the value of silage and alfalfa hay 
was brought out in this study. 

In an effort to determine the advisability of full feeding com from the 
beginning of the period as compared with a limited ration for 90 days and 
then full feeding and also to determine the margin necessary to carry cattle 
from 160 to 225 days, 2 lots of yearling cattle averaging approximately 700 
lbs. were fed. Cottonseed meal was fed at the rate of 1 lb. per head In both 
lots, and the animals were given as much alfalfa hay and cane silage as they 
would clean up. Lot 1 was lull fed ground shelled corn, while lot 2 was 
limited to 5 lbs, of ground com per head daily for 90 days and then full fed. 
The average daily gains for the 225 days were 2.13 and 2 lbs. per head in the 
respective lots. 

It was found that the cost of gain increased 90 cts. per hundredweight 
from 150 to 226 days in lot 1 and only 39 cts. in lot 2, while tlio necessary 
selling price to break even increased 64 and 48 cts. per hundredweight in 
the respective lots. Up to 150 days lot 1 gained 0.83 lb. more per head daily 
than lot 2, but only 0.13 lb. more at the end of 223 days. The appraised selling 
price was 75 cts. per hundredweight more in lot 1 at the end of 150 days and 
50 cts. more at the end of 225 days. Both methods of feeding proved satis- 
factory, the method to be used depending upon the cost and availability of 
corn and roughage. 

Supplementing^ corn with cottonseed mealy B. M. Andebson ( Cattleman, H 
(1928), No, 9, pp. SS, 34).— The value of cottonseed meal as a supplement to 
corn was studied at the Kansas Experiment Station. Three lots of 10 calves 
each averaging approximately 340 lbs. per head w^ere fed for 231 days on 
a basal ration of shelled corn and cane silage full fed and alfalfa hay 2 lbs. 
per head daily. Lot 1 received no protein supplement, lot 2 1 lb. of cottimseed 
meal, and lot 3 2 lbs. of cottonseed meal per liead dtiliy. The cousnmptl<m 
of feed was practically the same in all lots. 

The average dally gains wore 1,84, 2.06, and 2.12 ll>s. per head dally. The 
amount of com and cane silage required to produce 100 lbs. of gain decreased 
as the amount of cottonseed meal added to the ration increased. There was 
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no great difference in the requirements of alfalfa hay, but lot 3 required nearly 
twice as much cottonseed meal as lot 2. The feed cost was lowest in lot 1 
and highc-st In lot 3, while the selling price per hundredw^elght was highest 
In lot 3 and lowest in lot 1. The returns per steer, including hog gains, were 
highest in lot 2 and lowest in lot 3. 

Method of docking and castrating iambs (Pennavlvania 8ta, Bui. 230 
il928), p. 16), — ^Evidence points to the fact that the emasculator and hot 
docking pincers are the best means of docking lambs. Healing is more rapid 
with tliis method, and hence it interferes less with the ability of the lambs to 
gain. 

Dipping of lambs, E. A. Elliott (Agr. Gas. N. 8. Wales, S9 (1928), No. 2, 
p. 106). — In an effort to determine the effect of clipping upon the gi*owth of 
lambs, experiments were conducted at the Bathurst Experiment Farm and the 
Hawkesbury Agricultural College, New South Wales. Three lambs were 
dipped in an arsenical powder dip, 3 in a carbolic dip, and 3 checks w’ere 
undipped. All lambs were weighed the day the trial began, 5 days later, 
and 19 days later. 

The average gain per head in the 3 lots from the first to the nineteenth day 
showed no significant difference. What differences did exist favored tlie 
dipped lambs. On the twenty-sixth day after dipping, the wool of dipped 
lambs was found to be slightly brighter than tliat of the check lot. The skin 
of all lambs was healthy. 

Feed requirements of spring and fall pigs, A. E, ToiCHAVE (Delaware 8ta. 
Bui. 156 (1928), pp. 11). — ^In an effort to detennine the feed requirements of 
fall pigs as compared with spring, u 8-year study was made with pigs farrowed 
at these seasons. The data collected cover the period fi'om farrowing to the 
time the pigs reached 100 lbs. in weight. In almost every instance the fall 
pigs w’ere farrowed by the same sows that had farrowed the spring pigs. The 
same system of management was followed in both spring and fall when the 
pigs were placed on rye pasture with their dams from 7 to 14 days of age. After 
weaning, spring pigs were run on raiie or alfalfa pasture, while it was necessary 
to feed fall pigs in dry lot. The same grain ration was fed to the sows during 
each suckling i)ei*iod. and pigs also received identical rations when large enough 
to eat. 

The average weight of fall-farrowed pigs was 0.14 lb. groalei- than that of 
^ring pigs, due probably to the fact that during the gestation period the sows 
farrowing in the fall had access to green forage, while no forage was available 
for the spring farrowing sows even though they received alfalfa hay during 
the gestation period. Climatic conditions may also be an important factor in 
this difference. During the suckling period the sows lost an average of 3.22 lbs, 
per head in the spring and 20.85 lbs. in the fall. 

Fall pigs required 36.99 lbs. more concentrate^ to produce 100 Ib^. of gain 
than did the spring pigs during the farrowing to weaning period. During 
this period the average daily gain of fall plg.s was 86 per cent of the gain made 
by spring pigs. From weaning to 100 Ihs. of live weight, the average daily gain 
was 0.87 lb. jy&c head for spring pigs and 0.63 lb. for faU pigs, and during 
this period fall pigs required 98.79 lbs. more feed per lOO lbs. of gain than 
did spi*ing pigs. From farrowing to 100 lbs., spidng pigs gained 0.72 lb and fall 
0.50 lb. per head per day and miuired 319.43 and 397.51 lbs. of feed, 
respectively, to make 100 lbs. of gain. The period following weaning when 
fall pigs were placed in dry lot proved to he a critical one, more animals 
becoming unthrifty at this time than in the case of spring pigs. The dis- 
advantages in producing fall pigs were largely offset, however, by the ad- 
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vantages of reducing overhead feed costs and of distributing labor more evenly 
over the year. 

[Svsine feeding experiments at the Pennsylvania Station] {Pcnmylmnia 
Sta. Bui, 2S0 {1928), p. 16). — ^The results of two experiments are noted. 

By-produGis for fattening' swine. — ^During a 71-cIay feeding period 3 groups 
of 12 pigs each received the following rations : Lot 1 com and tankage 12 : 1, 
lot 2 stale bread and tankage 12 : 1, and lot 3 moldy wheat and tankage 12 : 1. 
The average daily gains in the respective lots were 1.2, 0.87, and 1.39 lbs. per 
head. It required 434.6, 645.5, and 460.7 lbs. of feed to produce 100 lbs. of gain 
in the respective lots. 

Fattening rations for swine. — ^In a comparison of rations for dry lot fatten- 
ing, 6 lots of 12 pigs each were fed for 71 days as follows: Lot 1 Celled 
corn and tankage 12:1, lot 2 corn meal, ground oats, wheat middlings, and 
tankage 4: 3: 2:1, lot 3 shelled corn and pea-sissed oil cake 10:1.7, lot 4 
shelled corn, pea-sized oil cake, and tankage 10 : 0.6 : 1.1, lot 5 shelled com, 
l)almo midds, and tankage 7:7:1, and lot 6 shelled corn, rye middlings, and 
tankage 7:7:1. The average daily gains in the respective lots were 1.2, 1.23, 1, 
1.38, 1.03, and 0.92 lbs. per head, and 434 5, 511.4, 674.5, 412.1, 746.9, and 700.8 lbs. 
of feed were required in the respective lots to produce 100 lbs. of gain. 

Fattening the pig: Corn and protein supplement versus corn alone, 
P. G. Bedenbaxtgh {Mississippi 8ta, Circ. 78 {1928), pp. 4, Jf).— Pigs averag- 

ing approximately 67 lbs. were divided into 2 lots of 3 head each and fed for 
199 days. Lot 1 received corn and tankage on Bermuda grass pasture, while 
lot 2 received corn alone in dry lot. Lot 1 made an average daily gain of 1.65 
lbs. per head and required 394 lbs. of corn and 17.3 lbs. of tankage to produce 
300 lbs. of gain. Lot 2 gained an average of 0.58 lb. per head per day and 
required 692.5 lbs. of corn for each 100 lbs. of gain. The Bermuda grass was 
very tough during most of the period and the pigs did little grazing. Assuming 
that the grass furnished but small amounts of nutrients 100 lbs. of tankage 
in this test saved 1,722 lbs. of corn. 

Soybean oil meal for fattening pigs, E. H. Hostetijbe {North Carolina 8ia. 
BuL269 {1928), pp. 12, fig, i).— Tlie series of studies at the Blackland Substa- 
tion with soy bean oil meal as a protein supplement to com for fattening hogs 
(B. S. B., 59, p. 767) has been continued and summarized. 

It has been found that pigs consume more s(»y bean oil meal than is necessary 
to balance the ration when it is self-fed free choice with corn and minerals. 
When fed mixed in equal parts with fish meal, greater gains and profit were 
obtained than when it formed the sole protein supplement. Soy bean oil 
meal is quite palatable, and pigs consume it readily, but the cost of this feed 
should determine whether it be fed alone or in conjunction with some animal 
protein such as fish meal. 

Swine production, W. Zorn {8chwetnezuclit. Stuttgart: Eugen Ulmer, 1927, 
pp^ I74-8W, figs. [92]).-- A handbook for students, swine breeders, and swine 
raisers, dealing with the origin, development, and breeds of swine in Ga*many 
and the feeding, breeding, housing, and economics of swine production. 

The principles and practice of horse-shoeing C. M. Holmes {Leeds, Eng,: 
Farrier^ Jour. Puh. Co., 1928, pp. 251, figs. 77).— A practical treatise designed 
for craftsmen, combining the knowledge of practical men with that of veter- 
inarians. The work is divided into three main parts, nam^, anatomy, prac- 
tical work, and pathological shoeing, and appended is a short history of horse 
nail making. 

The French bulldog (C^aio YorbJ: French Bulldog Cluh of Amer., 1926, 
pp. xry4-888, figs. 789).— An interesting treatise on the origin of this dog, the 
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history of its development In the United States, the standards used in various 
countries, and the characteristics of the breed. 

[Poultry experiments at the Pennsylvania Station] (PennstjH'ania Sta. 
Bui, 230 (1928), pp, 7, 8, 36-39, figs. S ), — Several experiments are noted. 

JSfutrhtional leg weakness in poultry. — R. J. Miller, B. A. Butcher, and H. C. 
Enandel have found that the time of year at which chicks are hatched has a 
marked influence on the composition of the skeleton. Irradiating chicks by 
means of sunlight transmitted through Cel-O-Glass and Vitaglass and by means 
of a quartz mercury vapor lamp and blue flame carbon arc lamp produced re- 
sults in growth response and skeletal development comparable to those ob- 
tained with Newfoundland and Norwegian cod-liver oils during the first 
eight weeks of life. 

The inheritance of hatoJiaUlity of eggs and UvahiUty of chicks . — Oonliiming 
this study (E. S. B., 58, p. 361), E. W. Callenbach found an increase in per- 
centage of hatch of all eggs set of 12 33 over the results obtained in 1927 with 
White Leghorns. An incre^ise of 7.74 per cent obtained in 1928 with 

Barred Plymouth Bocks. The percentage of chicks dead or culled in the 
brooders by breeds was as follows: White Leghorns 9.55, Barred Plymouth 
Bocks 18.08, White Plymouth Bocks 16.44, Jersey Black Giants 26.04, Light 
Brahmas 17.67, Buff Orpingtons 7.67, and Bhode Island Reds 41.29. The high 
mortality of the last group was due to an epidemic of infection. Excluding 
this variety the mortality for 6,366 (diicks under brooders was 12.96 per cent 

The effect of various proteln-carhohydrate ratios upon the mortality, growth ^ 
and conditim of Single Comb White Leghorn Ohicks.—T. B, Charles, B. H. 
Margolf, Miller, and B. P. Tittsler fed chicks a ration containing 20 per cent 
protein for 14 weeks, at which time they averaged in weight 931.34 gm. per 
chick. Another group fed protein at a 17 per cent level weighed 878.51 gm., at 
a 14 per cent level 693.26 gm., at an 11 per cent level 278 gm., and at a 20 per 
cent level, with a gradual drop to 14 per cent, 842.86 gm. The rate of growth 
was materially decreased at the 14 per cent level and very slow growth and a 
high mortality occurred in the group fed 11 per cent protein. Chemical 
analyses showed no significant differences in the glycogen and fat content of the 
chicks In those groups, but during the thirteenth week the percentage liver 
tissue in the group receiving 11 per cent protein was higher than in the 
other groups. 

Mffeot of different levels of animal protein, supplied by dried skim milk, 
on egg production, hatchability of eggs, and condition of Single Comb White 
Leghorn and Barred Plymouth Rock pullets , — ^In this study with skim milk, 
Knandel and Charles used 4 lots of 50 birds each of White Leghorn pullets and 
4 similar lots of Barred Plymouth Rock pullets. Dried sk’m milk was added 
at the rate of 6, 10, 15, and 20 per cent to the basal ration in successive lots 
of each breed. For a period of 32 weeks the average production per bird in 
ihe White L^hom lots was highest in the one receiving 10 per cent, followed 
in order by those receiving 16, 20, and 5 per cent of skim milk. During a 24- 
week period the Barred Plymouth Bocks receiving 15 per cent had the highest 
production, followed by the 10, 20, and 5 per cent skim milk lots. For the 
White Leghorns the percentage of hatch of all eggs set was 80.03 in the 
16 per cent, 79.02 in the 10 per cent. 76.37 in the 6 per cent, and 75.61 in the 
20 per cent groups. With the Barred Plj’mouth Bocks the 6 per cent group 
hatched 76.38 per cent of aU eggs set, the 10 per cent 66,95, the 16 per cent 64.84, 
and the 20 per cent group 69.21 per cent. The percentage hatch of total eggs 
set was 77.78 for all White Leghorns and 66.14 for all Barred Plymouth Bocks. 

Maaka^ag the pullet lasing flocks in close conflnementf W. 0. Thompson 
Jersey Stas, Hints to Poultrymen, 17 (1928), No, 1, pp, 4, figs. 2), —The 
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author outlines a very comprehensive plan for the feeding and management of 
pullets in close confinement. 

Poultry in Kansas, compiled by S. J. Gilbert {Kana, 8 fate Bet Agr. [Quart.] 
Rpt.j 45 (1527), No. 175, pp. 4S8t flga. 212). — rather exhausthe compilation of 
information for poultry producers. 

DAIRY FABMING— DAIRYING 

[Experiments vrith dairy cattle at the Pennsylvania Station] {Pennsyl- 
cania 8ta. BttJ, 230 (1928), pp. 20-23, pg 1). — ^The result'- of experiments, most 
of which are in continuation of work previously noted (E. S. R., 58, p. 363), are 
reported. 

The effect of feeding heifers a ration deficient in vitamin A. — In this study 
by S. I. Bechdel, H. E. Honeywell, and R. A. Butcher, the rations in the 
vitamin B work were used because they were quite deficient in vitamin A 
when cod-liver oil was omitted. Five heifers which were exposed to the rays 
of a carbon arc lamp for 15 minutes daily during the inter and to sunlight 
throughout the year when weather conditions permirted were observed in this 
test. After 6 to 7 months of feeding edema appeared in the legs of all 
animal«s. This condition gradually grew vorse, accompanied by a decline in 
appetite. Swellings also became apparent about the neck and shoulders, and 
in some cases along the back, followed by an oilj exudation on the leg* and 
to a lesser extent in the other regions. Post-mortem examinations of 3 animals 
showed no ovidei.ee »»f hoi ‘ r’isoase or nerve deterioration. In all cases the 
tissues wore infiltrated with <i >\atery fluid in the re^on where edema existed. 
One heifer w-as completely blind and another had fitlike spasms occasionally. 
Feeding cod-livor oil for ‘several weeks effected complete cures in 2 cases. 
Vitamin A deficiency caused 2 calves to be born prematurely, but no blindness 
was observed in either. 

The relation of dairy type to mtlk production — ^Bechdel and P. S Williams 
have obtained ante-mortmn and iiost-mortem data on 40 cows, which indicate 
that depth but not width of chest has a definite relation to weight of heart. 
The coefficients of correlation were 0.61 and 0.3, respectively. 

The digestilility of the total ration as affected hy grinding roughage . — 
Continuing this study, Bechdel and Williams found that cows spent on the 
average 27 per cent less time in regurgitating and ruminating when fed ground 
hay mixed wUh the grain than when it was unground and fed separat^y. 

The depo^iition of minerals in the hones of calves fed rachitic and antirachitic 
rations. — calves that had been confined in a darkened stall continuously 
for GO days by Bechdel, Butcher, and n. H. Tucker and fed a rachitic ration of 
yellow corn, casein, com glnten meal, and salt 64:8:24:1, made antirachitic 
by 15 minutes* exposure to the rays of a carbon arc lamp, i^owed a 5 per cent 
increase in ash deposition due to the ultra-violet light treatment of the feed. 

The value of a mineral supplement in the dairy ration. — Dairy heifers that 
had been fed for 7 months by Bechdel and J. F. Shlgley on bone meal in 
conjunction with either alfalfa or timothy hay maintained a better appearance 
than those fed the hays without the mineral. However, monthly measure- 
ments of height at withers have shown no evidence of differences in skeletal 
growth. 

Getting the most from the dairy herd by better marketing, P. E. McNall 
and D. R Mitohell (Wisconsin 8ta. Sul. $98 (1928)^ pp. 14, 4).“-A popular 

publication discussing the advantages and disadvantages of selling milk on a 
butterfat, flat rate, or differential basis. 

29010 — 29— —6 
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SignificaBce of the chemical composition of the secreting and dry 
mammary gland to milh secretion, J. W. Gowen and K. R. Tobet (Jour* Ocffi* 
Physiol, 12 (1928), Ko. i, pp* 123-128)*— A joint study by the Rockefeller Insti- 
tute for Medical Research and the Maine Experiment Station has shown that 
cows producing up to 30 lbs. of milk at one milking have the lactose equivalent 
of all this milk in the udder when milking begins. There was an average 
excess of 2.1 lbs. of lactose after subtracting the amount necessary for the 
contained milk. The udder of dry cows contained no lactose. An analysis 
showed that the blood leaving the udder through the mammary vein con- 
tained less dextrose than blood simultaneously drawn from the general cir- 
culation through the jugular vein of the milking cow. Based on this analysis, 
the authors concluded that the lactose of milk is derived from the dextrose 
of the blood. 

The total composition of the functioning udder shows that there is a large 
excess of fat, ash, and nitrogen in proportion to that necessary for m^lk formation. 
The fat reserve of the dry udder is built up of fat that has a different Reich- 
ert-Meissl number from that of butterfat. The ash content is low, and the 
nitrogen content is similar to that of a secreting gland. 

Preventing feed flavors and odors in milk, C. J. Babcock ( U* 8. Dept. Agr* 
Leaflet 25 (1928), pp. 4* figs. 2). — Some of the causes of feed flavors in mTk and 
means of overcoming them are discussed in this publication. 

Bacteria in freshly drawn milk, W. H. E. Reid (K. Y. Prod. Rev. and Amer. 
Creamery, 66 (1928), Ko. 21, pp. 968. 970. 972). — In conjunction wiih several 
cooperating agencies the Missouri Experiment Station makes a preliminary 
report on the effect of the bacterial count of the milk of individual cows on 
the bacterial count of the milk from the entire herd kept for the production 
of certified milk. The samples of milk were taken in sterile tubes as the 
milk was transferred from the milking pail to the cooling vat, iced immediately, 
and tested by standard bacteidal metliods as soon as possible. 

The average bacterial count of the Individual cows that exceeded 2,000 
bacteria per cubic centimeter in every instance exceeded the average of the 
milk from the whole herd. It was estimated that the removal of such cows 
would have made it possible to produce milk with a bacterial count not exceed- 
ing 1,000 bacteria per cubic centimeter. Over a 10-month period seasonal 
changes had no apparent effect upon either the individual cow or the entire herd 
count A study of the consistently high cows revealed nothing to which their 
high bacterial count could be attributed. Differences in breeds of cattle may 
be the influencing factor. 

Oheese and butter making (Ontario Dept. Agr. Bui. 336 (1928), pp. 70 ). — 
publication prepared by the staff of the dairy school , Ontario Agricultural 
Coll^, giving directions for testing milk, cream, cheese, butter, and ice cream, 
and discussing in detail the methods of manufacturing butter, cheese, and ice 
cream. 

Butterfat losses in buttermilk, W. B. Combs (N. Y. Prod. Rev. and Amer. 
Creamery, 66 (1928), No. 3, pp. 138-141). — ^Tlie Minnesota Experiment Station 
analyzed 386 samples of buttermilk in an effort to determine what constitutes 
a low fat content, how eflOiciently cream is churned, and whether sweet-cream 
churning makes for greater or less loss of fat in the buttermilk than sour- 
cream churning. Of the samples, 321 were from sweet-cream churnings and 
65 from sour-cream churnings. AU samples were analyzed by the Mojonnier 
method as reported by Van Slyke (E. S. R., 68, p. 870). 

The average fat content of all samples was 0.6812 per cent. Of the sweel- 
cream samples, 73.5 per cent had a fat content ranging from 0.5 to 0.9 per cent, 
while of the sour-cream samples 86.3 per cent had a fat content ranging from 
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0.5 to 1.1 per cent Tlie average fat content of the buttermilk from the sweet- 
cream churnings was 0.6403 per cent, and buttermilk from sour-cream churnings 
0.791 per cent. 

A number of trials showed that when buttermilk contained approximately 0.5 
per cent of butterfat according to the normal butyl alcohol test, separation was 
not advisable, but when the volume was large and the fat content was 0.6 per 
cent separation was advisable. A year’s data collected from churnings of 
sweet cream indicated that the average fat ICS'S was 0.201 per cent when tested 
by the Babcock method and 0.5395 per cent when the normal butyl alcohol test 
was used. It was supposed that the softer fats present in butterfat in the spring 
months were more dilBcuH to churn than were the harder fats normally 
present during the fall and winter months, thus accounting for seasonal varia- 
tions in fat loss. Preliminary work has indicated that the time and temperature 
of chilling the fat previous to churning has an important influence on the 
losses of fat In the buttermilk. 

Relation of specific gravity and Banme reading to solids content in plain 
condensed milk, F. J. Doan {Ice Cream Rev., 12 {1028), Ko, t PP- 72-7-J, 
fig. 1). — ^To obtain information regarding the relation of composition of plain 
condensed milk to density, this study w’as undertaken at the Pennsylvania Ex- 
periment Station, The determination of density was made by obtaining the 
specific gravity, using a pycnometer having a volume of about 120 cc., and 
later calculated to other scales when needed. The samples used were average 
factory skim milk, varying in fat content from 0.11 to 0.18 per cent. Weighings 
were made at 60, 120, 130, and 140® F., but comparisons were always made with 
water at 60® for determining specific gravity. The milk was condensed in a 
vacuum pan to approximately 40 per cent total solids, and additional samifies 
down to 20 per cent total solids were obtained by diluting with distilled water. 

The average specific gravity of normal skim milk solids at 60® was found 
to be 1.571. An equation has been devised by means of which the solids 
content of plain condensed skim milk at the above specific gravity may be 
calculated to within 0.9 per cent. The author produces a chart showing the 
relation between specific gravity and solids content, between gravity and 
Baumd readings, and between these throe at 60, 120, and 140®, respectively. 

[Experiments with dairy products at the Pennsylvania Station] (Penn- 
syVeania Sta. Bui. 230 (1928), pp. 23-25). — ^The results of several experiments 
are noted. 

Thermal efficiency of feeJess ice cream shipping containers. — 0. D. Dahle 
and F. J. Doan found that 13 iceless ice cream shipping containers, mostly of 
the canvas type, held ice cream in fair condition for approximately 6 hours 
at 80® F. When 3 to 3.5 lbs. of solid carbon dioxide was added to each con- 
tainer, the holding qualities were extended approximately 12 hours. When 
the containers were placed in the hardening room at 0® over night, the holding 
qualities were extended from 1 to hours. 

A oonoenirate^ ice cream mix. — Ice cream mixes concentrated in vacuo by 
Dahle, J. D. Girard, B. F. Connell, and R. L. Paterson to donble the normal 
solid content and with the gelatin omitted were stored for 6 months at 0 or 40® 
without increase in acidity. Excellent ice cream was made from that stored at 
0®, but a very slight tallowy flavor was found in the ice cream made from 
mixes stored at 40®. Storing at room temperatures made the product unusable. 
Lactose crystals appeared in all the stored samples, but when the mix was 
processed the crystals disappeared. All the mixes froze normally. 

Acidity of ice cream mixes. — Dahle and W. K. Budge found that the neutral^ 
izlng value of an alkali varied, depending upon the composition of the mix; 
the acidity, and the amount of add to be reduced. A mix with low addltj 
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Obtained over-run more auickly and had a better flavor and body than a high 
acid mix or a neutralized m^x. Mixes noutral'zed with calcium alkalis wore 
more viscous than nnneutralizod mixes, while mixes neutralized with sodium 
aud macuiesium alkalis were less Viscou^^. 

The dant,er point at which mixes coiuuiatcd was belo\v pTI r>.0, varyin<; 
somewhat with the ccmixisilion o£ the mix and wdth the rate of heating. Some 
mixes with a titrable acidity of 0 23 per cent coagulated on heating to 145® 
for 30 minutes. 

Cream Une formaUot}. — Studies by Do.ui showed that the freezing point of 
the cream layer of bottled, held milk w'lis in many cases lower than that of 
the milk in the under layer. This is atlr butod to the somewhat greater rale 
of acid development in the cream layer caused by the filtering effect of the 
fat in rl'-ing, thus creating a higher bacterial count in this layer. 

Data obtained with the assistance of H. V. Green showed that artificially in- 
creaj'ing the phnma sol ds of milk wiiilo the fat content remained constant 
tended to hinder the formation of the cream layer. 

TJie homogenizing process. — In this study Doan and Green found that the 
folh^wing factors iirTease the clumping teiideiicy : In<*reaslng iircssures and fat 
concentration, decreasing ratios h. tween plasma solids and fat and tempera- 
tures of the p’a«'m.i when the fat is in tI‘G hquid state, an^i medium tempera- 
tures of pla^'ma w’heii the fat is in the solid state. Factors that hinder clumping 
were high plasma solids and f«it rnlio*N heating <»£ the product, and any factor 
that lowered the efficiency of the homogeniziiti(»n. 

The devsifp of eonceniraied mill:. — ^The leiiition of specific gra\ity of plain 
condensed skim milk to i)erco’'tage of solids was studied by Doan, 0. H. 
Minster, and I. E. Chenowelh at CO, 120, 130. and 140® F. It was found that 
each additional percentage iiicreabe in sedids increased si^ecific gravity by 
0.0045 (O.olO® B4) at each of the temperatures. No temperature correction 
could be found for the entire range, but from 120 to 140® an approximate 
correction of 0.00032 in specific gravity or 0.041® for each change of 1® 
In temperature was found. 

Testing streciened condensed and evaporated millc for hutteiiat. — ^In this study 
by W. D. Swope, Dahle, and Dean, it was found that testing with amyl 
alcohol incr^^ased the percentage of fat. Butyl *ilcohnl u=ed in conjunction with 
sulfuric acid seemed to give accurate result.^. Using 1 cc. of glyceilne before 
adding sulfuric acid gave satisfactory results in all cases. 

Effect of different homo pF*essures on nii.\es of varying fat content, 
W. H. E. Reid {Ice Cream Trade Jour., 24 Xo. 10, pp. 71, 72) —Continu- 
ing the study of processing ice cream mixes (B. R., 56, p. 670) at the 

Missouri Experiment Statitm, m’xes c» ntalring 10, 12, 14, and 16 per cent of 
fat, with the milk solids-not-fat, sugar, and gelatin remaining constant at 10, 
11, 13, and 0.5 per cent, rev-pe tively, were processed at different pressures. Five 
series of pre'^sures were used, one series being w’ith a single-stage homogonizer 
and the remaining series with a double-stage homogenizer, the second stage 
being kept at a constant pressure in each series while the pressure on the 
first stage varied. Overrun and temperature determinations were made every 
30 seconds during the freezing process and immediately following the with- 
drawal of the first, third, fifth, seventh, and tenth gallons of ice cream. 

It was found that homogenization decreased the size of the fat globules, 
thereby Increasing the surface area, and emulsified the Hquid, making separa- 
tion impossible. It increased viscosity and surface tension, made possible a 
greater degree of incorporation of air, reduced freezing time, and gave a 
smoother body, closer texture, and a more desirable ice cream. Tlie use of the 
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two-stage homogenizer reduced the increase in viscosity between the initial and 
the highest viscosity for practically all serie«5. 

Controlling the temijeratuie within the Ircezer was I’oand to be the most 
effective manner of controlling overrun. The desiied overiun and the brine 
shut-ofL* point were obiaintd at temperatures which were characteristic for 
the composition of the mix. The best pressure for processing mixes contain- 
ing 10 per cent of fat was found co be 3,r,00~2 0o0 Ib^., and for mixes con- 
taining 12 per cent of fat 3,500-1000 and 3 500-2,000 Ib'^. For the 14 and 
10 per cent fat mixes the 2,000 and 1.000 1}>. pre^-ures, respectively, gave the 
best results. 

Temperature of pasteurizatiou : Hon it alTecls the mLx properties, J. 0. 
Hening (lee Cream Trade Jour., 2i (1S2S), Ko. 10, pp. oJ, 34 ). — ^The effect of 
the pasteurizing temperature on the properties oi a standard ice cieam mix 
was studied at the New York State Exijerlment Sra ion. Mixes were pasteur- 
ized at 146, 155, and 105° P. for 30 minute-J and at lb0° for 10 minutes. Th^ 
subsequent treatment for all mixes was identhnl. Vi^eo'^iiy dererminations 
and fat globule and fat cluster meaMuemeuts of these mixes were made. 

It was found that with increased lemperatuivs of paslcurizaiion the viscosity 
and size of fat globule c'uinps deci ea^ed and tb^ wh.ppli.g qualities improved. 
The varying temperaiuios had no material effect Ui'on the flavor, tex ure, and 
body of the subsoquenl ice cream with the exception of the h 0° tempeialure, 
which t\'as accompanied by a cooked favor aftertaste. 

Effect of homogenizing ice cream mixes before and after the addition 
of gelatin or sugar and before and after condensing, .T. 0. Hening (Jour. 
Dairy Sci^i 11 (1088), ^^o. 4, PP* 200-312). — ^Thls study at the New York State 
Experiment Sta ion was undertaken to determine some of the variations 
which occur in the properties of ice cicam mixes from unknov/n causes. The 
investigation dealt with the tniluence of adding gelatin or sugar to the m’lx 
before pasteurization and homogenization as compared with the addition after 
homogeiiizaaon, and alvo the effect of homogenizing of the mix before and 
after condensing. The standard mixes were pasteurized either at G2 to C4° 
C. (144 to 147° P.) for 30 minutes or at 05° for 20 minutes. They wer<a 
homogenized at the pasteurizing temperature and usually at 2,500 lbs. pres- 
sure, then cooled and held at from 3 to 5° for 15 to 20 houis before freezing. 
The viscosity of the mix and the size of the fat globules were determined, 
and each sample w'as scored for body, texture, and flavor. 

It was found that adding gelatin before or after homogenizutiou had little 
effect in altering the characteristics of the product, although the fat clumi« 
were probably somewhat large»* when gelatin was added before homogeniza- 
tion and the visco'-ity was sUghtly inci eased by adding the gelatin immediately 
after homogenization. The texture of the product was slightly improved when 
the gelatin was added after homogenization, but the hardne.ss and melting re- 
sistance were not affected by the time of adding the gelatin. The extent of 
fat clumping, the viscosity, and the difficulty of obtaining overrun were in- 
creased by adding sugar prior to homogenization, but the quality and proiier- 
ties of the ice cream were not materially affected. Homogenizing with a two- 
stage valve decreased the size of the fat clusters, the viscosity, and allowed 
for an easier incorporation of air. The freezing process also reduced the 
size of the fat clusters, but the reduction was not uniform in all mixes. 
Homogenizing the mix before condensing reduced the size of the fat clusters, 
made it easier to whip the mix, and produced a finished product of some- 
what better texture and quality than when the mix wa.s homogenized afte^ 
condensing. 
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The eHect of hydrogen ion concentration on the bacterial content of 
gelatin, A. C. Fay {Jour. Daii'V Sci., 11 {192S), No. 4, pp. The study 

of the sanitary qualities of gelatin has been continued at the Kansas Experi- 
ment Station (E. S. R., 59, p. 169). Samples of gelatin, 34 in all, were col- 
lected during 1927 from various producers and distributors. A 10 per cent 
solution of each was prepared aseptically, 10 cc. placed in each of four sterile 
tubes, and five drops of a 0.04 per cent aqueous solution of bromo-thymol blue 
added to each tube. Two of the tubes were inoculateil with 0.1 cc. of a mixed 
microbial suspension estimated to introduce approximately 150,000 organisms, 
including yeasts, molds, and spore- and nonspore-bearing bacteria. The other 
two tubes were not inoculated. One tube of each pair had its reaction adjusted 
to pH 7, while the reaction of the original gelatin in the other tubes was not 
altered. All tubes were incubated for 21 days at 37® 0., the number of days 
for growth to become evident recorded, and the pH value determined. 

No relationship was found to exist between the reaction, which ranged from 
pH 4.8 to 6.6, and the bacterial count, ranging from 5 bacteria per gram to 
20,000. The keeping quality test failed to check with the bacterial counts. 
Although a high acidity tended to retard the growth of the microorganism, in 
no case did it entirely inhibit the growth of the mixed iiopulation. The author 
points out that if gelatin has a low bacterial count it indicates that the prod- 
uct was produced under conditions that did not permit of excessive contam- 
ination, although the factors affecting bacterial destruction and growth, such 
as acidity, must be considered in fixing its sanitary qualities. 

VETERINAEY MEDICINE 

Filterable viruses, edited by T. M. Riv’ees (Baltimore: Williams <& Wilkins 
Co., 1928, pp. IX+428, pis. 15, figs. 27). — ^The several chapters deal with the 
subject as follows : Some General Aspects of Filterable Viruses, by T. M. Rivers 
(pp, 1-62) ; Filters and Filtration, by S. Mudd (pp. 63-94) ; Tissue Cultures 
in the Study of Viruses, by A. Carrel (pp. 95-109) ; Intracellular Pathology 
in Virus Diseases, by E. V. Cowdry (pp. 111-165) ; Virus Diseases of Man as 
Exemplified by Poliomyelitis, by H. L. Amoss (pp. 167-202) ; Virus Diseases of 
Mammals as Exemplified by Foot-and-Mouth Disease and Vesicular Stoma- 
titis, by P. K. Olitsky (pp. 203-232) ; Virus Diseases of Fowls as Exemplified 
by Contagious Epithelioma (Fowl-Pox) of Chickens and Pigeons, by B. W. 
Goodpasture (pp. 233-275) ; Virus Diseases of Insects, by R. W. Glaser (pp. 
277-831) ; Virus Diseases of Plants, by L. O. Kunkel (pp. 333-369) ; and Virus 
Diseases of Bacteria — ^Bacteriophagy, by J. J. Bronfenbrenner (pp, 371-418). 
Copious bibliographies are included. 

Observations on rindlerpest, R. Daubney (Jour. Contpar. Path, and Ther,, 
41 (1928, No. S, pp. 228-248, figs, 4 )* — It Is concluded that neither formolized 
blood nor liver pulp possesses any antigenic value, although both are or- 
dlnarUy Infective in the fresh state. Formolized lymphatic gland tissue and 
formolized kidney pulp are both capable of conferring an immunity, but are ap- 
parently not equal in antigenic value to similar preparations of spleen. 

Anti-rinderpest serum — preliminary field research in Uganda, J. Cabt 
MICHAEL (Jour. Compar. Path, and Thcr., 4 I (1928), No. 3, pp. 185-190).— It 
was found that the titer of antirinderpest serum varies in proportion to the 
severity of the primary reaction of the serum producer. Animals which 
have passed through an attack of rinderpest were found to afford a simple 
and economical means of obtaining serum on the spot in the case of enzootic 
or epizootic areas. The dose for highly susceptible cattle in Uganda appears 
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to be approximately 15 to 20 cc. per 100 lbs. body weight, rurther work Is 
said to be necessary to determine how long after recovery from rinderpest the 
semm of an animal is efficacious in doses of practicable size for double 
inoculation without hyperimmunization. 

Surra in a pack of foxhounds, F. Wabe {Jour, Compar, Path, and Ther,, 
J^l {1928), No, 3, pp, 249-254, flffs. 3), — ^This is an account of a most disastrous 
epidemic of surra, which obliterated a pack of foxhounds in Bombay. 

Experiments relating to the pathology and the etiology of Mexican 
typhus (tabardillo) , I, H, H. Mooseb {Jour, Infect, Diseases, 4^ {1928), No. 3, 
pp, 241 - 212 , figs, 7). — ^The first part (pp. 241-200) deals with the clinical course 
and pathologic anatomy of tabardillo in guinea pigs, and the second part 
(pp. 201-272) with diplobaeillus from the v>rol Iterated tunica vaginalis of 
guinea pigs reacting to Mexican typhus. The author has demonstrated a 
minute intracellular diplobaeillus in sections and smears of the proliferated 
tunica vaginalis of guinea pigs reacting to the virus of tabardillo. Consider- 
able evidence is presented to show that tills diplob4acillus is the causative agent. 

Researches ou bacillus-Galmette-Guerin and experimental vaccination 
against bovine tuberculosis, E. A. Watson {Jour, Amer. Vet, Med, Assoc., 73 
{1928), No. 7, pp, 790-810). — ^Tliis is a report of investigations conducted in 
collaboration with C, W. McIntosh and H. Konst, of the Canada Department 
of Agriculture. The results obtained in experiments conducted have led the 
authors to feel fully warranted In concluding that B, C. G. vaccination is 
still in the experimental stage and in respect to its iniiocuity and efficiency 
open to que'^tion, notwithstanding the favorable reports obtained from Europe 
and the French colonies. 

Statements on tuberculosis questioned, M. P. Ba\’enel {Jour, Amer, Vet, 
Med. Assoc., 73 {1928), No. 7, pp. 817, S7S).— The author calls attention to the 
fact that there is no satlsfnctoiy evidence of avian tuberculosis appearing In 
man. 

Rabbit fever or tularemia, W. C. Babnes {Sci. Mo., 27 {1928), No, 5, pp, 
463-469, fig. 1). — ^A practical review of the status of knowledge of this disease 
in man contracted from infected rabbits. 

Observations on the pathology of Bacterium abortus infections, E. T. 
Hallman, L. B. Shoil, and A. L. Delez {Michigan 8ta. Tech. Bui. 93 {1928), 
pp. 19, pis. 17).— In this report of studies on the pathology of B. abortus 
infections the authors deal with lesions in experimentally infected guinea pigs, 
of fetal membranes of the cow, in the udder, and in the aborted calf. 

In work with guinea pigs, 4 strains of the organism obtained from swine, 
10 strains from humans, and G strains from cattle were used. The funda- 
mental tissue reaction in the guinea pig was found to be the same with all 
strains used. There was considerable variation In the ability of the different 
strains to produce extensive lesions. The pr mary lesion was found to con- 
sist to a variable degree of endothelial cells, small round c^s, and fibroblasts. 
Necrosis of the primary lesions may or may not occur, and If necrosis occurs, 
abscessation may or may not occur. The incidence of necrosis and abscessation 
in tlie various organs of the pigs u.sed is reported in tabular form. The focal 
lesions in the epididymis and testicle appear to have a marked Inhlbitive effect 
on spermatogenesis. 

** Extensive studies of the fetal membranes of B. abortus Infected cows 
indicate that necrotle placentitis and necrotic chorionitis are the predianlnat- 
ing lesions of the fetal membranes in such cows. These studies indicate that, 
fundamentally, necrosis of the chorion is essentially the same process a$ is 
necrosis of the placvnta. There are sufficient reasewos to justify the assamp- 
tion that the lesions of tlie fetal membranes are duplicated In the endmnetriunu 
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Data are cited that indicate that extensive necrosis of the placenta, per se, 
has no influence on the development of placental areas during subseanent 
pregnancies. Exlen^'ive chorionitis appears to be of greater importance in 
making a prognosis as to future breeding efficiency than is extensive placen- 
titis. The fetal membranes of subsequent pregnancies in animals that show 
chorionitis and plaeoiititis may show no indication of previous disease. Fetal 
pneumonia is a frequent condition in aborted calves.” Broncho-pneumonia is 
the predominating tjpe in the cases that have come tinder tlie authors’ obser- 
vation. The data are said to be insufficient to indicate whether there is or 
is not any relati<;n between Iclal infection and calf pneumonia. 

“ Histological btiidios of the udder in 15 cases indicate that B. alortus Infec- 
tion in the udder i^ associated with pathological lesions. The predominating 
condition in such udders *.s a subacute or chronic interstitial mastitis. Degen- 
eration and destine mat ion of the parenchyma and cell exudation into the acini 
of the gland ma> be^scen to a variable degree, depending upon the acuteness of 
the proc(\ss ” 

A list of 17 references to the literature is included. 

Treatment of cattle infected by T« congolenso with antimony potassium 
tartrate, U. F. Richabdson {Jour. Gompar. Path, and Ther., (J928), No, 3, 
pp. 1Q9-208) . — ^Thc aiitlior reports upon the use of antimony potassium tartrate 
in outbreaks of trsrpanosomiasls due to Tri/panosoma congolense, which suc- 
cessfully prevented further spread of the disease from the Infected herds to 
neighboring stock. The treatment led to the recovery of the great majority 
of infected animals. Although a few infected animals remained, no further 
spread of disease occurred in the herds concerned. 

Studies in lamb dysentery, W. A. Pool, H. Pbeston, and A Brownlkb 
{Jour. Compar. Path, and Ther., {1928) ^ No. 3, pp. 17S-184), — ^Attempts made 
by the authors through transmission experiments to demonstrate the presence 
of an Infective agent In the uterus of ewes whose lambs had died from dysen- 
tery gave negative results. Negative results were also obtained in attempts 
to infect lambs before birth by drenching pregnant ewes with feces and intes- 
tinal ulcers derived from natural cases of the disease. Similar results were 
obtained in attempts to Infect newborn lambs with dysentery by soiling the 
umbilicus with feces fiom a natural case of the disease, but it was foimd 
that the disease can be lieQnitely produced in newborn lambs by Ingestion 
of feces from natural cas'es of the disease. 

The transference of immunity from ewe to lamb, T. Balling, J. H. 
Mason, and W. S. Gordon (Roy. 8oc. Med, ILondon}, Proc., M {1928), No, i), 
pp. 1579, 1580). — ^In the coiii’se of investigsitional work with lamb dysentery the 
authors devised a method of protecting lambs from the affection by the 
inoculation of the mother sheep with a toxin-antitoxin mixture, prepared from 
the toxin of an anaerobe isolated from lesions in naturally Infected lamba 
The field results show lambs to be protected by this method. Thus, in 1926, 
2.34 per cent of the lambs bom from inoculated ewes died from lamb dysentery, 
while 18.44 per cent of the lambs from uninoculated ewes died. In 1927, 
0.87 per cent of lambs from inoculated ewes died, while 8.04 per cent of lambs 
from uninoculated ewes developed lamb dysentery. 

Two cases of tuberculosis in sheep, W. Joweit {Jour. Compar, Path, and 
Then, J^l {1928), No. S, pp. 255-258), — Descriptions are given of two cases of 
natural tuberculosis in sheep in hotli of which tlie lesions were of the retro- 
gressive type, but much less extensive in one case than in the other. In both 
sheep the cultures obtained were of the bovine type, both In cultural charac- 
teristics and in virulence for the test animals utilized. In both cases the 
disease appeared to have been of alimentary origin. 
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Carbon tetrachloride in liier rot of sheep: The stage at which the dnke 
is assailable by the drng, and the bearing thereon of dosage, R. F, 
Mo^ttgomebie {Jour, Compar, Path, and Ther,, 41 il928). No 5, pp, 

It is pointed out that since the administration of carbon tetrachloride In 
doses of 5 cc. appears to destroy the fluke relatively soon after it gains 
entrance to the animal’s body and, 6 cc, being the contents of a single suitable 
capsule, is inexpensive, its periodic administration is apparently the most 
advantageous means of controlling the disease. Sheep infested with parasites 
too immature to be killed by the dose commenced to pass ova as early as two 
wc'cks after dosage with 1 cc. of the drug, but not until at least four weeks 
had elapsed when 10 cc. was administered. 

Cse of kamala in tapeworm infestations of sheep, T. O. Beandenbeibg 
(JouK Amer. Vet, Med. Assoc., 73 (1928), No, 7, pp, 871-^73).— It is pointed out 
that of all the intestinal parasites the broad tapeworm, MonieziOf expansa 
{Taenia expania) or M. alia {T. alba), has been the cause of most loss and 
apparently the hardest to control. In experimental work with teniacides 
commenced in the late summer of 1927, xjowdered kamala and copper sulfate 
have been found the most effective. A combination of the two is said to be the 
most valuable teniacide in large bands of sheep because of its great efficiency, 
ease of administration when in capsule, and its small cost. 

Serological stndies in the control of hog lungworms, G. Zebbowski ( Penn, 
Acad. Sd, Proc., 1 {1924-1926), pp. 62, 63), — ^The author reports upon studies 
conducted with different extracts of two species of hog lungworms, Meta- 
strongyhis apri and M. hrcvi'vaginatus, which indicate that spccifle antibodies 
can be built up in the host against proteins of these worms. The studies are 
being continued to determine whether a practical method of immunization can 
be devised. 

The occurrence of the swine kidney worm (Stephannrns dentatos) in 
the urinary bladder and ureters of the host animal, E. M. Nighbeet (Jour. 
Amer. Vet. Med. Assoc., 73 {1928), No. 7, pp, 874^ S75)* — ^The author flnds that 
the kidney worm, as well as its eggs, can and sometimes does leave Its natural 
location in the kidneys and kidney fat of the host animal and pass out 
through the urinary tract. 

Further contributions to the knowledge of infections cerebrospinal 
meningitis (Boma disease) of the horse [trans. title], W, Zwick (In 
Festschr. Evgen Frohner su seinem 70. Qehurt stage. Stuttgart: Ferdinand 
Enke, 1928, pp. 407-433). — The first part (pp. 407-415) of this account is devoted 
to a discussion of the relation of enzootic encephalitis of the horse of Moussu 
and Marchand (B. S. B., 51, p. 384) to the infections cerebrosp.nal paralysis 
of Frohner and Dobberatein. The second part (pp. 415-432) deals with the 
hlstopathology, diagnosis, Immunity, and therapeutics of Borna disease. 

The author concludes that Borna disease of the horse is not Identical with 
the affection studied by Moussu and Marchand, but is identical with enzootic 
encephalomyelitis of the sheep. It was found possible through the siibcutaneous 
Injection of an emulsion made from the brain of affected rabbits to i m m un i ze 
the horse and sheep actively against the natural disease. 

Immunization experiments with contagious pleuropneumonia of the 
horse [trans. title], Lfinss (In Festschr. Eugen Frdhncr zu seinem 70. Geburts- 
tage. Stuttgart: Ferdinand Enke, 1928, pp. 184-225). — This report of work 
conducted is presented in connection with a list of 193 references to the 
literature. 

Gastro-intestinal parasites of equines and control measures, B. Sohwasiz 
{Jour. Amer. Vet, Med, Assoc,, 73 {1928). No. 7, pp, 855-870).— This Is a practical 
review of the status of knowledge of the subject. 
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[Poultry disease studies at the Pennsylvania Station] R. P. Tittsler 
(Pennsylvania 8ta, Bui. 230 (1928), pp. 25, 26).— In the bacillary white diarrhea 
work (B. S. B„ 58, p. 370) the author reports having continued the study ot 
hydrogen sulfide production by Salmonella puXlorum, more than 200 strains hav- 
ing been tested. It was found that an incubation temperature of 25 to 30® 0. 
was most favorable, and that 43® was almost completely Inhibitory. It was also 
found that all strains did not behave alike quantitatively. Many of the strains 
were negative at 37® but were decidedly positive at 25 to 30®. All gave much 
stronger and quicker results at 25 to 30® than at 37®. Two hundred of the strains 
reduced nitrates regularly. Dlfco peptone 1 gm.. potassium nitrate 0.2 gm., and 
distilled water 1 liter was used as a medium, greater concentrations of either 
peptone or potassium nitrate being not only unnecessary but undesirable. 
Similar results were obtained with the sulfanilic acid alpha-naphthylamine 
and sulfanilic acid dimethyl-alpha-naphthylamine methods of testing for nitrites. 
Extreme variations in morphology were obtained by the use of certain salts 
in the medium, the size changing from 1.2 ii on the medium without added 
salts to 8 to 10 itt in the presence of either 3 per cent sodium or potassium 
chloride, and to 0.85 in the presence of 3 per cent magnesium chloride. 

The agglutination studies previously reported were repeated and the results 
confirmed, it being evident that an antigen prepared from several strains will 
detect more reactors than a single-strain antigen. 

A study of the lungs of diseased chicks show^ed that they are affected in 
the majority of cases, being either congested or filled with cheesy nodules. 
S. puUornm was isolated from the lung tissue. The author is of the opinion 
that germs are expelled in the breath of the diseased chick, presenting a means 
of spread in both the incubator and the brooder which has not received 
sufficient consideration (B. S. R„ 68, p. 880). 

Poultry autopsies were made of approximately 500 birds from 210 farms, of 
which 325 were chicks under 1 month of age. Bacillary white diarrhea was 
found in 90; paralysis in SO; coccidlosis in 25; roup, pneumonia, and pox in 
20; tapeworm and roundworm in 15; oviduct ailments in 8; blackhead in 5; 
cholera in 3 ; and tumors in 2. 

American studies on the cause of bacillary white diarrhea of chicks and 
work with the agglutination test [trans. title], O. Bederkb (In Festsehr, 
Eiiffen Frohner zu seinem 70. 0€l)urt8tage. Stuttgart: Ferdinand Enke, 1928, 
pp. 26-41, fig. 1 ). — ^This is a discussion of work with this disease and its diag- 
nosis in the United States, presented in connection with a list of 41 references 
to the literature. 

The accuracy of the agglntination test in the diagnosis of bacillary wliite 
diarrhea, P, R. Edwabds and P. B. Hijul (Jour. Amcr. Vet. Med. Assoc., 7S 
(1928), No. 7, pp. 839-843 ). — In this contribution from the Kansas Kxperimeut 
Station the authors report upon comparative agglutination tests made by 
laboratories in eight States. The results of tests of the 24 samples of the same 
sera made by each of the laboratories, reported in tabular form, are quite 
uniform, or 96.1 per cent in agreement. It is pointed out that the discrepcincies 
which appeared in the comparative tests were largely due to the effect of 
the preservative (thymol) upon the agglutinins. The authors consider the 
results to demonstrate that the agglutination test for the detection of bacillary 
white diarrhea Is an accurate method of diagnosis. 

A medium for the isolation of Salmonella pullomm and other members 
of the paratyphoid group from avian tissues, W. L. Mallmann, P. Thobt, 
jB., and M. Seumes (Jour. Amer. Vet. Med. Assoc., 73 (1928), No. 7, pp. 825-838, 
figs. 6 )- — In work at the Michigan Experiment Station the authors found that 
brilliant green, when added to nutrient agar, allowed unrestricted growth of 
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S. puUorum, 8, gallinarum, and all other members of the paratyphoid group. 
It had a selective inhibitory effect upon Escherichia coli, and inhibited the 
growth of Gram-positive organisms found as contaminants in the usual autopsy 
plates. A brilliant-green liver-infusion agar is recommended for the isolation 
of 8, puUorum and allied organisms from tls'^ues of autopsied chickens, particu- 
larly baby chicks. Brilliant green was the only dye of those tested that exhibited 
selective bacteriostatic action among the colon-typhoid intermediates. The bac- 
teriostatic effect of brilliant green obtained from various manufacturers gave 
decided variations. Stock solutions deteriorated, upon aging, in th^ bac- 
teriostatic effect, and fresh solution or one not more than four weeks old should 
be used. 

Infectious purulent entero-proventriculitls of fowls, B. F. Katjpp, it. S 
Deabstyne, et ai^ (North Carolina 8ta, Tech. BuL 31 (1928)^ pp. 66, figs. 6 ), — 
The authors here describe a disease of the domestic fowl due to a ffltrable 
virus which does not appear to have been previously recognized. The out- 
standing clinical symptoms of the disease are said to consist of pruritis, nerv- 
ous affections as twitching of the head to complete paralysis, swelling of the 
facial parts, acute diarrhea which may be either watery or of a purulent yel- 
low nature, periodic spells of depression, and a general unkempt appearance. 
The respiration, except in unusual cases, is not affected and there are periodic 
spells of elevation of temperature. 

“The gross anatomy consistently shows a purulent, enteroglandulitls. The 
walls of the Intestine may be pasted with an offensive purulent deposit. There 
may be internal abscesses at sites other than the proventriculus. The glandu- 
lar organs may or may not be affected. 

“The disease was readily reproduced in two Instances by cohabitation with 
actual cases. It was reproduced in one instance by infecting the drinking 
water of a negative bird with the defecations from an actual case and in five 
instances by the introduction of the Berkefeld filtrate from emulsions of in- 
fected areas of birds dying from the disease. One of the artificially infected 
birds died. All of them produced pathological degenerations which parallel 
those of the original cases both macroscopically and microscopically. The 
clinical symptoms and blood relations are approximated in the actual eases 
studied and in the artificially Infected cases. 

“The blood studies are indicative of the rise and fall of body resistance 
against a chronic infection. The disease apparently does not effect the re- 
productive powers of the birds except at the final stages. The incubation 
period under natural conditions is probably about 14 days. Artificially 
Infected birds may come down vdthin 48 hours. The disease is probably 
highly contagious but mildly virulent 

“Inasmuch as there appears no scientific record of such a disease in the 
domestic fowl, it is suggested that it be designated as infections purulent 
entero-proventrlculitis of fowls.” 

On Bens, lencottc, and allied tumours in the fowl, J. P. MoGowab {Neu> 
York: Macmillan Co., 1928, pp. pis. fi),— This work deals with blood 

cell origins and nomenclature, observations on Rous tumors No. 1, intravltal 
staining of Rous tumor No. 1, spontaneous tumors of Rous type, leucotic 
tumors in fowls, melanomata in fowls, the rdle of the lymphocyte in avian 
pathology, and the etiology of tumors. 

AGBI(mTirELfll laSTGIBEEBING 

AVater-flnder work in the Bombay Presidency, D. h. Sahasbabopdhb 
(Bofnhay Dept. Agt\ Bui. 152 (1928), pp. 47, pi. 1). — ^An instrument for the 
location of underground water supplies, using the principle of the xoag- 
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netic needle, is described, and the results of actual tests are reported. The 
latter showed “that in a country where at least 40 per cent of wells under 
normal circumstances are faUures even in selected sites, wherever the auto- 
matic water finder has indicated water, and a careful test, including boring, 
Las been made, water has been found. As a rule the supply indicated has 
been within the depth of well sinking; in a few cases subartesian water has 
been found by boring .it vaiying depths up to 126 ft. . . . 

“ It would seem, therefore, sufficiently proved that under the conditions which 
prevail in the trap areas of western India where underground water occurs in 
well-defined streams flowing in rock fissures, sometimes under little or no 
pressure anti sometimes under considerable pressure, the water finder can he 
used with advantage in locating streams of water which can be tapped either 
by well digging or by boring.*’ 

Surface and subsurface waters of the Yakima and IClamnth reclamation 
projects, 0. C. IYeight (Washington Coh Sta. Buh 228 (1928), pp. J/5 ), — ^The 
results of a study conducted in cooperation with the U. S. B. A. Bureau of 
Plant Industry are reported. 

It was found that in the great majority of cases neither the drainage water 
nor the ground water from this region contained appreciably large quantities 
of dissolved salts, but that in every case where the soil of alkali areas was 
sampled it contained large quantities of soluble salts, especially in its surface 
layers. Tlie diainage and underground water from normal productive land 
was found to be equally as salty as that which came from distinctly alkali 
areas, if not more so. The soil solution was found to vary widely in concen- 
tration in the alkali areas. Those results are taken to indicate that at least 
a part of the drainage and underground water, especially in alkali areas, comes 
from sources other than through the upper layers of the soil. 

Surface water supply of the United States, 1924, Parts 1, lO (U, S. GeoL 
Surveg, Wafer-Supply Papers C81 (1918), pp, V/+2}b*, fig, 1; 590 (1928), pp. 
V+181, fig. 1). — ^Part 1 of this report, prepared in cooperation with the States 
of Maine, New Hampshire, Massachusetts, New York, and New Jersey, pre- 
sents the results of measurements of flow made on streams in the North 
Atlantic slope drainage basins during the year ended S'»ptemher 30, 1924. 
Part 10, prepared in cooperation with the Slates of Utah, Nevada, California, 
Oregon, Idaho, and Wyoming, presents the results of corresponding measure- 
ments made on streams in the Great Basin. 

Constructional steelwork simply explained, O. Faber (London: Oxford 
Univ. Press, Humphrey Milford, 1921, pp. 120, fgs. This handbook con- 
tains chapters on elementary properties of steel, factor of safety, problems of 
elasticity, bending moments, resisting moments, shear and web stresses, stan- 
chions, riveted and bolted connections, bases and grillages, and new British 
standard sections. 

The philosophy of masonry arches, B. O. Williams (Inst Civ. Engin. 
ILondonl, Select. Engiii. Papers, No. 56 (1921), pp. $4, figs. 6). — ^A discussion. 

A study of the failure of concrete under combined compressive stresses, 
P, B. Richaet, A. Brandtzaeq, and R. L. Brown (III. Univ., Engin. Expt Sta. 
Bui. 185 (1928), pp. 104, fio^- 56). — Tests of mortar and concrete covering the 
nsual range of mixtures showed that in general the strength of the material 
in biaxial compression was as great as in simple compression, and that in 
many cases it was greater. The strength of the concrete in triaxial compres- 
sion was found to increase greatly with the magnitude of the smallest princi- 
pal stress. The tests of concrete of lean, medium, and rich mixtures in tri- 
axial compression ^owed that the rate of increase in the strength with in- 
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crease ia the smallest principal stress was largely independent of the propor- 
tions of the concrete mixture. The triaxial compression tests showed that the 
presence of lateral pres&ure^ added to the siiength of the specimen an amount 
approximately 4.1 times the magnitude of the lateral px*es«!ure. 

The high stresses resisted by the cone’*ete in triaxial compression were 
always accompanied by very large deformations. The a”ial deformation at 
maximum load ranged from 0 5 to more than 7 per cent of the length of the 
.specimen, depending on the magnitude of the sticks and the quality of tlie 
concrete. Much of the deiormaiion under triaxial loatling was due to an 
inelastic reduction in volume, or a compacting, of the conciete under stress, 
The amount of compacting varied considerably with the richness of the 
mixture. 

The tests of concrete in simple compression showed characteristic dif- 
ferences in behavior throughout three distinct stag s of loading. In the first 
stage the action was nearly elastic; in the second stage an appreciable part 
of the deformation was inelastic, and the action \\as muiked by an increase in 
the rate of defoimation and n ihe ratio of laternl to lougltudiiinl deformation ; 
in the third stage, \\hich began at loads 73 to ho per cent of the maximum 
load, a general breakde^wn of the internal continuit> of the material developed. 
In this stage there was a vtry great increase in the lateral deformation, which 
finallj’ produced an increase in volume under continued loading, indicating 
by this lateral bulging that a slitting failure w as taking place throughout the 
material on surfaces parallel to the direction of the applied compressive stress. 
The tests in biaxial and tr axial compre'^s'on also iudicati d thett a process of 
splitting similar to that fuund In simple compression was prominent in the 
failure of the material under these combined stresses. 

The electrical resistance of wood as a jiieasare of its moi*-tupe content, 
A. J. Stamm (Indus, and Lnyin, Vhenu 19 (1927), Xo. 9, pp. 1021-1025, 
figs. 2 ). — Studies conducted by the U. S. D. A. Forest Service are reported, the 
results of which show that the dete»‘miualIoii of the electrical res'stance of 
wood as a means of measuring its average moisture content using surface 
electrodes is practical only ^^i:hIu narrow limits. For stock in which the 
moisture content is below the fibtr saturation point and approaching an equi- 
librium condition and which doe.«i nut have ai» appri'c.ol^le surface film of con- 
densed moisture tending to short-circuit the eUctrod th. average moisture 
content can be determined by the resistance method to an accuracy of about 
1 per cent absolute moisture content. 

While the use of this method seems limited, the results suggest that the 
metliod can be used for deterini^ung center moisture content of stock, over a 
thickness range suflaciently small that the moisture gradient efllect will be 
small, by using side-insulated point or knife-blade electrodes which can be 
pressed into the interior of the woml, 

A principle for testing the durability of paints as protective coatings 
for wood, F. L. Beowne and Lngin, Chttu., 19 (1927), Xo. 9, pp. 9S9-983, 

figs. 3 ). — In a contribution from the U. S. D. A. Forest Service tlie basic prin- 
ciple is set forth of a technique for measuring the degree of protection afforded 
by paint coalings against the weathering of wood and the change in their 
protective power as the coatings themselves deteriorate during exposure. 

It was found that the dui‘ability of paints as protective coatings can be 
measured by observing their effectiveness in retarding the absorption of 
moisture from saturated air by painted wood panels at intervals during the 
exposure of the panels to the weather. Paints of different composition may 
have very different life histories with respect to moisture-excluding effective- 
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ness, and neither the time of initial chalking nor of initial exposure of wood 
through coating di'^integration can be relied upon as a general indication of 
the durability of the effectiveness of the coating. During the early part of 
the life histoi*y of an initially adequate protective coating the amount of mois- 
ture absorbed by coated wood panels is a characteristic of the coating rather 
than of the wood ; that is, the absorption is about the same regardless of tlie 
kind of wood coated. During the latter part of the life history of the coating 
the influence of the wood i^ecomes noticeable. In test-fence results indications 
of the deterioration in moisture-excluding effectiveness of the coatings were 
given by the obvious beginning of wood weathering under coatings that still 
remained intact 

Protecting wood with alaminnm painty J. D. Edwaeds and R. I. Wbay 
{Indus, and Engln. Ohem., 19 {1927), No. 9, pp. ^75-^77). — ^Data are reported to 
show that paint coatings condnue to protect wood adequately against weather- 
ing only so long as they maintain a reasonable degree of moisture-excluding 
efficiency. 

It is further shown that coatings having a moisture-excluding efficiency 
still higher than the traditional house paints afford materially greater pro- 
tection against wood weathering. Aluminum paints or coatings made up of 
a priming coat of aluminum paint covered by ordinary house paints are highly 
Impermeable to moisture, are especially effective in preventing wood weather 
Ing, and are very durable. 

The correct explanation for the heaving of soils, plants, and pavements, 
Q. X Boxjyoucos and M. M. McCool {Jour. Amer. 8oc. Apron., 20 (1928), No. 5, 
pp. 480-491, figs. 7). — Studies conducted at the Michigan Experiment* Station are 
reported which indicate that the heaving of soils, plants, and pavements is 
caused almost entirely by the drawing or accumulation of water on freezing at 
or near the surface by the force of crystallization. This frozen water grows 
upward in the form of massive capillary ice columns, pillars, ridges, or solid 
sheets of ice. As water is pulled or drawn to the points of freezing and as 
these different forms of lee grow upward, they push upward. This is a general 
fundamental principle and, in one modification or another, underlies nearly all 
the phenomena of heaving of soils, plants, and pavements.” 

Public Roads [October, 19S8] (17. 8. Dept. Agr., Putllo Roads, 9 (1928), 
No. 8, pp. fiffs. 28). — ^This number of this periodical contains the 

status of Federal-aid highway construction as of September 30, 1928, together 
with the following articles : Landslides and Their Relation to Highways, Part 
2, by G. B. Ladd (E. S. R., 57, p. 186) ; and The Modulus of Elasticity of Gores 
ffom Concrete Roads, by A. N. Johnson. 

The influence of various factors on the power and economy of a gasoline 
engine, B. A. AixcncTT {Engin. Jour., 11 (1928), No. 11, pp. 549-559, figs, 13). — In 
a contribution from the University of Toronto, a large amount of data from 
tests bearing on the subject are reported and discussed. 

One of tbe first conclusions drawn is that there is no economic advantage 
in buying antiknock fuels at a 3-ct. premium if an engine having a compression 
ratio of 5.6:1 can be operated satisfactorily on an ordinary gasoline. The 
data also indicated that the cooling water temperature has no appreciable effect 
on the brake horsepower or on the brake thermal efficiency. 

It was also found that there is no gain in power or economy by using special 
lubricants in fuels, although there may possibly be some beneficial results so 
far as the running surfaces are concerned. 

Quantitative antiknock testing, 0. K, Reiman (Indus, and Engin. CTiem., 19 
{192ft), No. 9, pp. 1055-1058, fig. 1). — A method of measuring the antiknock 
quality of motor fuels Is ea^^lained in detail. Provided there is but little dif- 
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ference in antiknock value between the unknown sample and the known ani- 
line standards used in the final comparison, it is shown that the same result 
is obtained whether the cumparisem is made at high or low speed, high or low 
compression, high or low power output, with heavy or light knocking, rich 
or lean mixture, and regardless of the timing of the spark. Quantitative^ 
results on a ser es of fuels are Included. 

Torque dynamometer for tractor drivewhecls, E. G. McKibbbn {Agr. 
Engin,, 9 (1928), No. 10, pp. 311, 312, figs. J ^). — In a contribution from the 
California Experiment Station a torque dynamometer for tractor drivewheels 
is described and the theory of its use explained. 

Plows and good plowing, 0. O. Peed and E, A. Silvee (Ohio Agr, Col, Ext, 
Bui. 80 (1928), pp. 61, figs. S.J). — ^Tliis bulletin presents practical hints relating 
to the important adjustments of plows and to good plowing practice in Ohio, 
with particular reference to the control of the corn borer. 

[Labcg*-saYing machinery needed in potato growing], H. B. Josephson 
(Pennsylvania Sta. Bui. 230 (1928), p. 27, fig. 1). — It is reported that a real 
need has been developed for labor-saving machinery in potato growing, par- 
ticularly in harvesting, where ihe labor was found to be from 42 to 54 per cent 
of the entire labor requirements of the crop. Picking, which is entirely a 
liand operation, consumed from 20 to 33 per cent of the total labor of produc- 
ing the crop. 

Combining unevenly ripened wheat, H. B. Murdock and M. L. Wilson 
(Mont. Agr, Col. Ext. iPuh,} 92 (1928), pp. 15, figs, fd).— -Practical Information 
on the subject is presented, it being pointed ou. that wheat growers on large 
acreages should use the combine method of harvesting but should use either 
the windrow method or the header barge method to Insure against loss. 

A drying house for the rapid handling of forage samples, T. E. Odlanp 
and R, X Gasbeb {Jour, Amer. Soo, Agron,, 20 (1928), No. 5, pp, 477-4.79, fig 1). — 
This structure is described In a contribuJou from the West Virginia Experi- 
ment Station. 

The control of heat and ventilation in sweet potato storage houses, S. P. 
Lyle (Agr, Engin,, 9 (1928), No. 10, pp. 309-311, figs 3). — Siudles conducted 
at the Georgia S ale College of Agriculture on the positive control of tempera- 
ture and humidity within the optimum range in natural draft houses are re- 
ported. With the factors of insulation, ventilation area, and grate size fixed, the 
performances of six combinations of storage house features were Investigated, 
including (1) fiat ceiling, heated in.ake, stove below floor, distributed heat, 
King t 3 q)e vents ; (2) fiat celling, heated intake, stove below floor, central heat, 
King type vents; (3) flat ceiling, part of Intake heated, stove above floor, 
Rutherford type vents ; (4) standard type check — sloping ceiling, part of Intake 
heated, stove above floor, Rutherford type vents; (5) doping ceiling, part of 
Intake heated, stove above floor, King type vents; and (6) a proposed improve- 
ment in design— eloping ceiling, heated Intake, stove below floor, distributed 
heat, Rutherford type vents. 

The preliminary results showed that diortening of draft duets to the mlnimuzn, 
thus reducing friction, gives most effective evaporation. The admission of large 
amounts of unheated air is highly effective in causing evai>oratlon. These two 
conditions are conducive to the highest fuel economy. Sloping cdlings, inciees- 
ing the effective height above the top layer of crates and tending to streamline 
the exhaust currents to vents in the ridge, are more conducive to uniform tem- 
peratures than a flat ceiling under the above conditions, but both give poor 
results in this respect The most uniform temperatures are obtained with dis- 
tributed heat ; iu these tests the distribution was made tlirongh a hot ait^plpe 
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system. Uniformity of temperature characteristics is accompanied by tmiform 
relative humidity. 

“ The dynamic forces in the natural draft system of ventilation are so slight 
that their effective utilization requires a nicety of balance in the various 
factors of house design, as may be noted in some data presented herewith. 
Hence, we believe it expedient if not essential to approximate a good ventila- 
tion performance before accepting the results of draft, fuel, and other measure- 
ments as reliable for designing purposes. In other words, the interrelation of 
certain factors is such that reliable data can not be obtained through isolate<{ 
studies of these factors.” 

Heating and ventilation, H. Rietschel and C. W. BRABBfiE, Irans. by C. W. 
BbabbiSe (Netc York and London: McGraw-Hill Book Co,, IdZl, pp. Xf+SJ?, 
figs. 188). — ^Tliis is the first English edition of this book, which has been trans- 
lated from the seventh Geiman edition. It contains parts on heating, ventila- 
tion, the design of heating systems, and ventilation systems, together with a 
large amount of tabular working data. 

Design and performance of domestic oil burners, W. C. McTabnahan 
{8anit. and Heating Engln., 107 (19^8), No. 9, pp. 725-730). — A. br:ef rdsumd is 
given of the design and operation characteristics of oil burners now in general 
use which are considered to be successful by the author. 

Recommendations for electric water heating (Elect. World, 92 (1928), No. 
21, pp. 1039-10 W . — ^The results of a 2-year study of American and European 
practices in electric water heating are summarized, Indicating the value of low- 
wattage, high-storage capacity domestic water heaters. The tests also demon- 
strated that water heating can never be expected in volume on rates above 2 
cts., with the exception of intermittent water heating. Water heating which 
will cost more than 6 mills i>er gallon to operate is not recommended. 

Power’s practical refrigeration, compiled by L. n. Morbison (New York 
and London: McGraw-Hill Book Co., 1928, 2. ed., pp, yiJI-j-259, figs. 103 ). — 
This is the second edition of this book (B S. R., 47, p. 892). It contains chap 
ters on elementary refrigeration, the evaporating system, compressors, con- 
densers, installing refrigerating machinery, insulators, notes on rain water ice 
making, the absorption refrigerating system, the carbon dioxide refrigerating 
machine, and testing compression plants. 

Testing domestic refrigerators, W. M. TiiiiiEEMAN and H. A. Whitesel 
(Befrlg. Engin., 15 (1928), No. 6. pp. 151-156, toS, figs. 8). — ^Laboratory tests of 
domestic refrigerators are desciibed, the purpose being primarily to outline 
the technique necessary. 

Insulation for refrigerators, W. C. Hammond, je., and P. C. ViLBaANDT 
(Jour. Elisha Mitchell 8ci. Soc., 43 (1927), No. 1-2, pp. 63-66). — Studies of tlie 
insulating properties of wood shavings, sawdust, cotton, brick, and 85 per cent 
magnesia asbestos, conducted at the University of North Carolina, are reported. 
Dry walls 2, 4, and 6 in. thick and wet walls 6 in. thick were tested. 

The 6-ln. thickness of cotton and asbestos gave the best results, but the 4rin. 
thickness of asbestos was very effective and one of the cheapest insulators. 
It is not subject to mildew that would occur on cotton and also is not affected 
by rot and odors so prevalent with planing shavings and sawdust. Apparently 
wet sawdust is a better insulator than dry sawdust, the results indicating 
quite an advantage in wetting tliis material. However, this is the only sub- 
stance that showed such a phenomenon. 

Strength tests of soldered and riveted joints, J. G. Dent (Agr. Engin., $ 
(1928), No, 10, pp. $15-317, figs. 9).— Tests conducted at* the Minnesota Experi- 
ment Station on the strength of soldered and riveted Joints are reported. The 
results suggest that, in soldering, a standard half-and-half solder should be 
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used aud the metals should be pressed closelj together for lap seams. A 
lap was found to be practically eaual in strength to 'So. IX tin plate, and a 
%-in. lap to IXXX tin plate. A ^a-in. lap will g*ne approximately 90 per cent 
of the strength of 22-gauge galvanized steel. It was also found that a soldered 
lap joint if subjecU^d to severe strains should be riveted, then soldered. 

Simplified Pitot tube calculations -on air ducts and air piping* C. A. 
Bennett (Agr. EngUi., 9 iHRS], Xo. JO, pp. 32^, 323. figs. 4). — In a contribution 
from the U. S. D. A. Buicau ol Public Hoad'*, formulas and graphic data art* 
preseuietl for making air-volume calculations in the ducts or piping systems 
of fans and blowers. 

The clilorination of raw sewage for odor control, ,T. L Bakkox and R. E. 
Lawrence {Kans. Univ.. E/ighh BuL 16 pp. 2S, Jigs. 12). — Exijerimeiits 

conducted at three different localities in Kansas showed that objectionable 
sewage plant odors are cau'^ed generally by hydrogen sulfide. The production 
of hydrogen sulfide occurs in sewage having a high sulfate content, and is 
facilitated by long laieral'n and main^ having fiat gi'ades. and in other places 
by contact with accumulated masses of decomposing organic or by 

mixing with septic liquor. 

It has been found that odors can frequently be materially reduced by cor- 
recting flow conditions through the treatment plant. Less than one pait per 
million of hydrogen sulfide in the tank effluent is not objectionable. Chlorine 
has been found to destroy hydrogen sulfide in definite proportions and to kill 
hjdrogeu sulfide-pioducing organisms. Definite od‘>r rediualon can be obtained 
by maintaining residual chlorine in the tank influent, but an excels Is not 
necessary in the effluent. 

RURAL ECONOMICS AND SOCIOLOGY 

[Papers presented at the eighteenth annual meeting of the American 
Farm Economic Association! {Jour. Faim £co,i., 10 {1928), Xos. $, pp. 
337-396; 4, pp. 516-52 ff, pis. 2 ). — Included are papers pi*e^uted at the meeting 
previously noted (B. S. B., 68, p. 400), as follows: A State Program of Farm 
Organization Research, by H. 0. M. Case (pp. 357-374) ; The Contribution of 
Farm Management in the Development of Agricultural Extension Programs, 
by H. M. Dixon (pp. 375-383) : Farm Managemeut Demonstrators’ and Agri- 
cultural Extension Programs, by E. Merritt (pp. 384-391) ; Types of Economic 
Material Used in Developing an Agricultural Program in North Dakota, 
by O. M. Puller (pp. 392-396) ; and The Michigan Land Economic Survey, by 
W. De Vries (pp. 516-621). 

Research method and procedure in agricultural economics, 1, II, J. D. 
Black bt al. ilWas1iingt07i, D. C,]: Social Set. Research Council, Adviaorp 
Com. Econ. and Social Research Agr., 1928, vols. 1, pp. figs. 5; 2, pp. 

[2] Jigs. 19). — ^This publication is discussed editorially on page 308. 

The work of the International Institute of Agriculture, G. be MicasnsLis 
(Rome: Intermtl. Inst Agr., 1928, pp. YIII+ISO). — ^This Is the first part of the 
presidential report to the ninth meeting of the general assembly of the Inter- 
national Institute of Agriculture, and covers the membership and finances of 
the institute, the position of the services and staff questions, the organs of 
consultation and collaboration and the work of the institute, and the problem 
of its relations with other international bodies and particularly with the 
League of Nations. 

Appendixes include a list of the members of the permanent committee, total 
paid and outstanding contributions of adhering States, regulations of the In- 
^ 010—2 9 6 
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tematlonal Permanent Commission of Agricnltnval Associations and a list 
of Uie agricultural associations ropre&onlod in the commission, and the regu- 
lations of the International Scienliflc Agricultural Council and of the Inter- 
national Commission for Coordination in Agrieulutre. 

[Report of the special oomniittoe on agricnltiire of the Chiimhor of 
Commerce of the United Statcsl, D. B. IIeabd bt al. (Chamher Oom. XJ. S, A. 
Referendum 52 pp. [tiJ + R 2), — Tliis is a referondum sen! to mem- 

bers of the Chamber of Commerce of the United Stales on the report and the 
seven recommendations of the special committee on agriculture presented to 
the board of directors on May 6, 1928. Included on alternate pages are the 
committee’s report and the arguments in the negative on the report. The 
personnel of the committee, the ballot, and graphs showing the purchasing 
power and acreage and production the following year of wheat and cotton 
from 1910 to 1926, inclusive, are also included. 

Farm land requirements for agricultural products in foreign trade, J. 
Peblman (Jour. Land and PuJ). Utility Econ., 4 , (1928), No. 3, pp. 283-288 ). — 
This study was made to determine the practicability of the proposal that 
United States agriculture can be stabilized by doing away with foreign 
exiwrts of agi'icultural products and utilizing the land thus thrown out of 
cultivation to raise products now imi>orted. Based on data included in the 
■yearbook of Agriculture, 1926 (B. S. R., 67, p. 686), tables are compiled showing 
the acreage necessary to produce the net exports of wheat, corn, oais, barley, 
rye, rice, cotton, and tobacco, the net imports of flaxseed, and the acreage of 
sugar beets necessary to produce one-half the not Uni)ort« of sugar. 

The conclusion is reached that the i>roposal would result in from 9 to 12 
per cent of the total crop acreage being thrown out of cultivation and nt^arly 
3,000,000 people being compelled to leave the farm. 

The law of diminishing returns as it affects British agriculture, A. Ahos 
(Ayr. Prog. [Agr. Ed. Assoc., Loudon'l, 5 (1928), pp. 32-38). — ^Tho author dis- 
cusses the paper by FreclieviUo previously noted (E. S. K., 58, p. 887), dis- 
agreeing with the conclusions reached therein. 

Agricultural regions of North America.— Part VI, The spring wheat 
region, O. B. Bakeb (Econ. Oeogr., 4 (1928), No. PP- 399-^433, figs. 28). — ^This 
is the sixth article of the series previously noted (B. 8. K., 50, p. 383). 

Correlation of physical and economic factors as shown by Michigan 
land economic survey data, W. DeVbces (Jour. Land and Pub. Utility Econ., 
4 (1928), No. S, pp. 295-300, fig, 1),— The eorrelutiou in three counties l)etwcett 
the natural districts ns determined by the nature of soil, drainage, toi>ogrjiphy, 
and natural forest cover and the lo<*ttl experience in land utilization as shown 
by the amount and assessed valuation of land in farius, the amount 

of abandoned farm land, and assessed valuation pov ticro of wild land is 
analyzed and found to be close. 

The agricultural industry of southeaslerii Pennsylvania, II. F. Jaufs 
(Thesis, Univ. Feiin., Philadelphia, 1928, pp. XI+108, figs, 22)^This is a study 
in economic geography presented to the Unlvca*slty of Peimsylviiiiia in partial 
fulfillment of the requirements for the degree of doctor of philosophy. 

How Wisconsin farmers become farm owners, B. II, IIibbabd and O. A. 
Pkcebson (Wisconsin Bta. Sul. 402 (1928), pp. 35, figs, id).— This study, made 
in cooperation with the U. S. Department of Agriculture, is based upon 2,667 
rexdies to a questionnaire sent to approximately 10 per cent of the farmers in 
each county of the State and upon supplementary data from about 360 retired 
farmers. 

Tables and graphs are included showing for all the data and in some cases 
separately for the northern and southeim sections of the State the number and 
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percentage of owners who have elimhea by different ‘‘ agricultural ladders ” to 
ownership ; the changes in routes to ownership from before 1872 to 1917-1922 ; 
the changes in percentages of owners, and the relation of different sizes of home 
farm to the percentage of operators, passing through the tenant stage; the 
changes in age at which ownership was acquired; methods of acquiring land; 
the relation between size of h(mic farm and size of the first farm owned and 
the i)ercentagc of oi)orators acquiring farms from relatives and from others; 
the comparisons of average size of farms showing increase, decrease, or no 
change, and of land owned, operated, and in first farm owned, for farmers 
becoming owners at different periods; the relations between age of farmer 
and acreage owned, number of farms occupied as owner and acreage owned, 
and size of homo farm and acreage in first farm owned and acres owned In 
1922 ; relations of size of home farm and first farm owned to number of years 
spent on home farm in unpaid labor, and of size of home farm and percentage 
of oi>erators working on home farm and on other farms as hired men; the 
percentage of tenants who spent different number of years on the present farm ; 
and the relation of size of first farm rented to number of farms occupied as 
tenants. Some comparisons are made with findings in similar studies in 
Kansas, Nebraska, Iowa, Illinois, Minnesota, and Massachusetts. 

Tenancy varied from as low as 3 to 5 per cent in counties in the northern 
part of the Stale to over 30 per cent in several counties in the southern part, 
the average for the State being less than 10 per cent. The percentages for 
the State and the* north<u*n and southern parts, respectively, climbing the dif- 
ferent ‘Madders” to ownership wore for those born on farms and having had 
no occuiialion but f aiming <15.4, 37.2, and 54.9; born on farm but having had 
other occupiubm 2tl.5, 33.8, and 21.3; born in town and never having lived on 
farm without wagi^s 12.1, :14.1, and 10.1; born off the farm but coming to farm 
at comparatively early ages with fathers 9.2, 11,1, and 6,9; and other or unspec- 
ified, 3.8 per cent for all st*t*tIoim. 'rUe iiorcontage coming from hired man 
direct to ownership decreased unite steadily, and that coming through the stages 
of hired man and tenant to ownership iiicreused quite steadily, from 1872-1870 
to 1017-1922. 

The most usual age of ucquiiiug ownership rose from 24 to 26 years before 
1882 and from 30 to 32 years for the period 1912-1922 in the southern part of 
the State, while in the northern part there was little change, the usual age 
being from 27 to 2t) yt^rs. Th(^ least change was found in those who passed 
through the tenant’ stage. 

Ownership of the first farm aequlro<l was wholly by purchase in 65.9 per 
cent, and partly by purchase in 17.3 per cent of the cases studied. The per- 
centage of purchasing from rclalives was found to have Increased during recent 
years. The size of the first farm owned was found to increase as the size of 
the home farm and the number of years spent as a tenant increased. The 
average size of the first farm owned changed but little through the period 
studied. The owners had operated farms an average of nearly 1$ years and 
had owned on average of 1.40 farms each. Nearly 68 per cent had occupied 
but one farm, and about 20 per cent more than two farms. Only 54 per cent 
of the 330 retired farmers stlU owned land. 

Little change was found in the time spent by boys on the home farm without 
wages, but the time on larger farms was greater than that on the smaller ones. 
Nearly 60 per cent of ihoso born on farms and working at nothing but farming 
had been hired men. Fifty-four per cent of all operators and 70 per emit of 
those who had been tenants had boon hired men. Of all farmers studied, tSM 
per cent had at some time been employed otherwise than in farming. The 
length of time spent in the tenant stage Showed a positive hut no great increase 
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during the period studied, being an average of 4 or 6 years for the farms 
acquired 30 to 50 years ago and 6 or 7 years for those acquired recently. The 
percentage of tenants living on but one farm increased from 60.4 to 64.6. The 
average number of farms lived on by each tenant was 1.83 in the northern 
counties and 1.65 in the southern counties, and the average length of occupation 
per farm was 3.4 and 4.6 years, respectively. 

Recent changes in farm organization in western Canada, J. B. IjATTimer 
(Jour. Land and Pub. Uldiiit Econ ^ i No, S, pp. 243-250^ Jwa, 2 ). — The 

changes in the number of fauns, acres occupied, improved, and cropped, the 
average value of field crops per farm, the relation of general prices and 
prices of form products, etc., in Manitoba, Saskatchewan, and Alberta are 
discussed, with special reference to the period 1921 to 1926, inclusive. 

lioud credit in Walnut Grove Townsliip, Knox County, Illinois, D. 
Rozman {Jour. Land and Pub, Utility Econ,, 4 (1928), No, S, pp. 305S12, 
figs, 4) . — ^This is a study of farm credit from 1850 to 1925, inclusive, in a com- 
munity w’here the percentage of laud area mortgaged has decreased from 33.7 
in 1880 to 21.9 in 1925, and the percentage of tenancy has increased from 28,8 
to 46.4 in the same period. 

Report of the Committee on Rural Credits in Australia, B. E. Biteiesj) 
ET AL. (London: Dominions Olf.f 1928, pp, SI), — ^This is the report of a commit- 
tee composed of representatives of Great Britain and Australia and of coop- 
erative organizations. It correlates the Australian schemes for long-term or 
mortgage credit, marketing credit, and production credit with those of other 
countries, and makes suggestions for the development of the present Australian 
system. 

Rural taxation, P, P. WIaA^ER (Pcnmylvania 8la. Bui. 230 (1928), p. 10 ). — 
Expenditures of county funds were found to have increased about 150 per 
cent from 1913 to 1926. Data from 100 rural school districts showed that 
since 1900 expenses have increased 325 per cent. Slate aid 195 per cent, and 
local taxes 435 per cent. Data assembled on wealth, income, and taxes of 
different groups in the State indicated that farmers pay $39.62 in taxes out 
of a per capita income of $202, and that other citizens pay $76.10 out of an 
average income of $812. 

The tariff on animal and vegetable oils, P. G, Wright (Neio YorJe: Mao- 
nUllan Oo,, 1928, pp. NVUI+o47, figs. 20), — ^Thls investigation is the fourth of 
Ihe series previously noted (B. S. B., 06, p. 486). It discuKSos the dements of 
the oils tarllT problem; the properties, uses, and commercial importance of the 
fatty oils; the position of the domestic industry and the oils duties in recent 
tariff acts; and the effects of the changes on prices, production, and trade. 

The conclusions reached in regard to the effects of the duties on the different 
oils are as follows: On butler, the duty has been only partially effective, and 
while beneficial to Uie dairy industry It has been burdensome to consumers 
though to an amount much less than the duty ; olive oil, the duty is of little 
imporlanco, except for some revenue value; flaxseed and linseed oil, the duty 
benefits oil manufacturers to the full amount, burdens all consumers of paints, 
etc., to the full amount, benefits flax growers, who ui*e less than 1 per cent of 
all farmers, to much loss than the full amount of the duty, and burdens all 
other farmers; castor oil, no benefit and the removal would great ly benefit 
industrial uses; fish oils and lard, tallow, and other animal greases, the duty is 
nominal and has practically no effect on prices ; and cottonseed, peanut, coco- 
nut, and soy bean oils, while there has been some benefit to dairy interests and 
cottonseed and peanut growers, there has been considi'rable burden on oil 
refiners and soap manufacturers. 
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Appendixes include tables on production, trade, revenue, and prices of the 
several oils (pp. 257-285) ; a discussion of the effects of a duly on price and 
output with special reference to butter and flaxseed, includinj; formulas for 
estimating tlio effect of a duty (pp. 286-319) ; discussions of the application of 
the “equalizing rate” to the fatty oils (pp. 320-331) and to linseed oil (pp. 
332-834) ; table of oil content of oil-bearint^ seeds (p. 335) ; and table showing 
the uses of the animal and vegetable oils and fats, classified by oils and fats 
(pp. 336-339). 

Facts and statistics about the Philippine su^ar industry, compiled by 
G. H. PATRcniLD ET Ai.. (Manila: Philippine Sugar Assoc,, 1928, pp, [10] +33, 
pis, S, figs. 4 ). — ^This pamphlet was prepared by the Philippine Sugar Association 
to give information as to the present status and future prospects and potentiali- 
ties of the Philippine sugar industry. 

Included are a brief history of the industry, by G. H. Fairchild (pp. 37-67) ; 
a graph for estimating costs, by O. Loesm (pp. 59-64) ; the Timberlake resolu- 
tion introduced in the U. S. House of Representatives to authorize the restora- 
tion of a limitation on the duty-free importation of Philippine sugar into the 
United States (pp. 65, 66) ; extract from the inaugural address and the first 
message to the Philippine L(‘gislature of Governor General H. L. Stimson (pp. 
67-79) ; extract from the hearings before the U. S. Senate Committee on Finance 
of the Sixty-second Congress on the duties on and manufacture of sugar and 
molasses (pp. 81, 82) ; and tables and statistics and other statements regarding 
the world’s production and consumption of sugar and the Philippine sugar 
industry. 

The arguments for and against the free entry of Philippine sugar into the 
United States are discussed (pp. 1-34). 

Economic aspects of the fresh plum industry, B. RAUCnENSTKiN (Califor- 
nia Sta. But, 4^9 (1928), pp. 26, figs. 6). — ^This bulletin assembles and analyzes 
the available data on the plum industry regarding production, crop movement, 
relation to other fruits, utilization, and the relationship between supply and 
price. Tables and graphs are included showing the distribution and trend of 
bearing and nonlx^aring trees in the United Slates by States and sections and 
bearing trees in California by <*oxintioa, the trend of California shipments, the 
United States shipments by iregions and months, and the seasonal variations 
and variations in prices by varieties, aiwl the relation of prices to quantities 
sold. 

A fairly consistent relationship was found to exist between the quantity 
sold from year to year and the price received. It was found that the variety 
bringing the highest T)rlce varied from w'ason to season. The price was affected 
mainly by the quantity of plums rather than by the supply of all other fruits 
available at the time, irdoes not appear that the demand for plums in the 
next three years will increase any faster than the increase in the bearing 
acreage in California, and consequently the trend in prices is not likely to 
continue upward. 

The fruit and vegetable supply for fifteen cities, H. M. James (Pern, Dept. 
Agr, Bui, 461 (1028), pp, 98, figs, 6), — ^Tables are given showing the car lots 
received and the State of ori^ of different fruits and vegetables in 1927 by 
months at 16 Pennsylvania cities. 

Crops and Markets* [October, 1028 ] (U, 8. Dept. Agr,, Crops and Markets, 
5 (1928), 2^0, to, pp. SGt--400, figs. 2).— This number includes tables, graphs, 
notes, roiJorts, and summaries of the usual types. 

Cooperative marketing of agricultural products, M, Mxjbpht (Unii?. Cot, 
Cork, Agr. Bui $ (J02H), pp. 140, figs. 4) ‘—The problems of marketing and 
cooperative marketing agencies are outlined; the types of cooperative mar’* 
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ketlng organizations are discussed and illustrated by descriptions of impor- 
tant associations, federations, and pools in the United States and Canada; 
and the essential preliminaries to cooperative marketing, the membership 
contract, the pool, management, finance, merchandising policies, and the possi- 
bilities and limitations of coop<‘rative marketing are discussed. 

Cooperative marketing of grain In the United States and Canada, J. F. 
Booth ( Jowr , Farm Fcon., 10 {1028)^ No. S, pp. 33I--356, fig. 1). — ^Tlie history 
and present status of cooperative marketing of grain in the United States and 
Canada are revlevrod and the fundainentnl dilTcrenccs in the two countries 
and the present trends are discussed. 

Fx-Enropean trade in wheat and flonr, M. K. Bennici't et ai« {Wheat 
StnHes, Food Research Inst. iStanford Univ.'\y ^ (/52S), No. 9, pp. [l]+307~-SS6, 
figs. 2). — ^This is a study of the trade of net importing couutiles outside of 
Europe, with special reference to the pro-war and post-war volume, the sources 
of imports, and the outlook for expansion. It is based upon Broomhairs 
records of overseas shipments to ex-European destinations; ojBBicial statistics 
reported in Yearbooks of the International Institute of Agriculture, supple- 
mented by data from official trade reports of particular countries ; and official 
statistics in trade reports of net exporting countries. 

British parcels prices: A world wheat price series, M. K. Bennictt et al. 
{Wheat Studies, Food Research Inst. {Stanford Unio], i (J9S2), No. 8, pp. 
ll'\ +289-306, figs. 9). — ^Tliis world wheat price series was constructed to serve 
** as a central representative series for short-time comparisons with cash wheat 
prices in the great wheat-producing and wheat-consuming countries of the world ; 
and for comparisons of cash wheat prices on the world market udertaken to 
ascertain what particular types and grades are normally premium or discount 
wheats, and how relationships shift from year to year.” 

It is an unweighted simple weekly average of prices for each day’s sales of 
parcels in the United Kingdom beginning witli the week ended August 5, 1922, 
and ending June 30, 1928. Comparisons are made with other price scries and 
with the prices of particular types of wheat. 

Markets and fairs in England and Wales. — U, Midland markets* 
Part HI, Northern Markets ([0^ Brit. 2 Min. Agr. and Fisheries, ISvon. Ser. H 
(im), pp. 161, Ipls. m, figs. 162; 19 (1928), pp. 179, [pis. 27 ], figs. [ 9 ]).— 
TTiese numbers of the series previously noted (E. S. B., 57, p. 885) summarize 
for their respective sections the markets as a whole, analyze the ixiarkot posi- 
tions county by county, and desorlbo some of the markets of general or sp<'cial 
interest 

Economic conditions in Welsli agriculture: Suggestions of some reme- 
dies, A. W. Ashby {Ahorystwgth : VMv. Col., Agr. Fcon. Depi., 1928, pp. 37).-— 
This paper, prepared for the agricultural education committee of the Welsh 
Council of Agriculture, discusses the prices of farm products and of farm 
reanlrements, crop and livestock production, and farm marketing, and suggests 
some possible remedies. 

An appendix (pp. 3D-35) includes a study of Labour Organisation on Welsh 
Farms, by J. L. Davies. 

liiving conditions among white land-owner operators in Wake County, 
W. A. ANDsaftSON (North CaroUna Sta. Bvl. 258 (1928), pp. JjO, figs. 7).— This 
study, carried on in cooperation with the North Carolina Department of Agri- 
culture, is based upon data obtained by a survey made during the months of 
November, 1926, to January, 1027, Inclusive, and covering the year ended Octo- 
ber 31, 1926. Data were obtained regarding 294 white farm owning and operat- 
ing families, being 14.2 per cent of the total white farm owner operatorin of the 
county. 
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Tables and graphs are included showing age, education, farming experience, 
years spent in different tenure classes, and mobility of owner operators; size 
of families ; acreage owned, operated, and cropped ; sources of income ; distribu- 
tion of income from crops, animal and animal products, labor, and investments ; 
distribution of total expenditures, farm expenditures, Investment costs, family 
living expenses, and home and household costs ; expenditures for clothing, health, 
personal expenses, insurance, church and charity, education, reading material, 
social and recreational activities, and automobiles ; and food and fuel produced 
and purchased. Other tables show distribution of clothing expenditures by age 
and sex groups and books purchased and size of libraries. 

The average cash income per farm was $2,605, 67.8 per cent of the group 
receiving less than $2,000 and only 15.7 per cent receiving over $4,000. Sixty- 
four per cent of the income was from crops, 7 from labor, 18 from animals, and 
16.8 per cent from investments. The average cash expenditure was $2,372, of 
which 36.1 i)er cent was farming expense, 19.7 for investment, 6.9 for food, 7.3 
for household, 12.3 for clothing, 3.4 for health, 1.4 for insurance, 2.4 for educa- 
tion, 0.6 for reading, 1.8 for personal expense, 6.6 for automobile, 25 for cburch, 
and 0.4 per cent for recreation. Farm expenditures correlated with investment 
expenditures gave a (*oefficlent of —0.8169. 

The Utah farm village of Ephraim, L. Nflson {BrigUcm Young Univ. 
Fltudiea No, 2 (1928) ^ pp, Jjt, figs, 5), — ^This study, made in cooperation with the 
Bureau of Agricultural Economics, U. S. D. A., is the second dealing with the 
main community types in rural Utah. The present study deals with a farm 
village about twice the size and less isolated than the farm village previously 
studied (B. S. B., 64, p. 288). 

The automobile and the village merchant (III, Uwh,, Com, and Business 
Admin,, Bur, Business Research Bui, 19 (1928), pp. 42). — ^This study of the 
influence of automobiles and paved roads on the business of Illinois village mer- 
chants is based upon interviews obtained from visits to 45 villages in 19 coun- 
ties. The factors influencing sales, and the relation of size and location of 
villages, location of stores on highways, and types of merchandise to sales 
trends in village stores are discussed. 

SummarU‘s of 108 interviews are given under the following groupings: Vil- 
lage.s of between 400 and 800 iwpulation on p<ived roads, villages of less than 
400 population on paved roads, villages not on paved roads, and villages with 
populations between 800 and 1,700. 

Rural sociology, X M. (5ir.i,MTTR (Nao York: MactniUan Co., 1928, rev, ed,, 
pp, Nni+574, figs, IH), — ^Ihe work previously noted (K. B. R., 48, p, 189) has 
been revised and given a more so<*ioIogical trend. The factual and statistical 
statemenis are brought up to date; portions, especially those dealing with pop- 
ulation, health, tenancy, labor, and the relnlioii between town and country, 
have been rewritten ; and the part pertaining to economic conditions and prob- 
lems has be<*n reduced and that covering te(*hnically economic subject matter 
eliminated, A new chapter on standards of living among farmers has been 
added. 


AGEICUITirKAI AND HOME ECONOMICS EDUCATION 

List of tochuical workers in the Department of Agriculture, and outline 
of Department functions, 1928 (U, 8 , Dept, Agr,, Miso, Puh, S2 (1928)f 
pp, X+Jf07).— The technical workers of U\e Department in Washington and lA 
the field are listed by bureau divisions. A name index and a brief outline of the 
priiicipal functions of the bureaus and other major divisions of the Department 
are included. 
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Report on agricultural education in Scotland, 1927, .T. R. Campbell 
(Wdinhinph: Bd, Agr. Bootland, 1028, pp. Si).-— This report, which is supple- 
montal to that previously noted (E. S. R, 52, p. 695), presents the results of an 
inquiry jnndo to ascertain how far agricultural education is reaching those actu- 
ally engag<'d in farmliig or farm work and how innnodiiilely effect ivo it is in 
improving farm practices. 

Agricultural edufnlioxi was found to have eff(*cjod m*eat improvements, espe- 
cially in dairying, manuring, seeding, and imillry k(‘(‘piiig, hut not to have 
reached a siitHciently largo proportion oC thoM* farming, due to the fact that 
the habits and minds of the loss lucgres'^ive fanners had become formed and 
fixed before the attempt to educate th^un in technical agriculture commenced. 
The usefulness of scientific instruction, except to young persons already pre- 
pared by sound general elementary education, is deemed doubtful. For the 
educated progressive farmer lectures and demonstrations by specialists, rather 
than general courses, are advised Organization dirc(*tcd to self-education of 
young farmers and farm workers is deemed an essexitial objective of local 
winter courses. 

The practical education of women for rural life, G. Denman nn* Aii. 
{Lofidon: Min, Agr, and Fiahct,(% 1028, pp, 61), — ^This report of a subcom- 
mittee of the interdepartmental committee of the Ministry of Agriculture and 
Fisheries and the Board of Education is based upon interviews with 35 persons. 
It is divided into four sections covering the practical education of women, the 
practical training of girls from 14 to 16 years of age, and of girls in rural schools, 
and conclusions and recommendations. 

A textbook of general botany, G. M, Smith lt al. (New York: MacmiVUm 
Oo,, 1928, rev. cd,, pp. X+5$9, pis, 7, figs. Jf16), — This is a general nwision and 
enlargement of the text previously noted (E. R. R., 51, p. 603). 

Elements of botany, R. M. Holman and W. W. Robbins (New YotJo: J. 
Wiley d Sons; London: Chapman d Hall, 1018, pp, VII+380, figs, 2ffL ) — ^An 
abridgment of a text previously noted (B. S. R., 52, p. 397) for use in a one- 
semester course In genexral botany. 

Elementary lessons on insects, J. O. Nerdifam: (Springfield, IIL: C, O. 
Thomas, 1028, pp. VIII+2X0, fgs. 72), — ^An outline for a brief introductory 
course in entomology is presented. 

Elements of farm practice, A. D. and E. W. Wilson (St, Pavl, Minn.: U ehh 
Pvh. Co., 1926, t1. ed., pp. 868, pi, 1, figs. 132). — ^Thls is a revised edition of llu' 
text previously noted (M. S, R., 35, p. 03). 

FOODS— HTTMAH NDTHmOBT 

Composition of bone. — ^IV, Primiiry calcification, B. Kramee and M. J. 
Shear (Jour. Biol. Chnn., 79 (1028), No. 1, pp, lJYt^l60). — The thcoi'olical con- 
clusions concerning the physicochemical mechanism of calcification of the 
bones noted on page 310 have been tested by analyses by the micro method 
noted on page 312 of tht» boni's of normal rats and of rats in the early days 
of healing of rickets (primary calcification). Unashed normal rat bones 
gave an average value of 1.99±0.01 for the ratio residual Ca : P, which is in 
agreement with reported results of analyses of large amounts of bones by 
macro methods. The ratio of carbonate calcium to total calcium increased 
j&rom 8 to 10 per cent in the bones of young rats to 15 or 10 per cent in those 
of adult rats. The proportion of carbonates in rachitic bones was greater than 
in normal bones of the same age. 

In primary or early calcification of rachitic bones the average rati<» of 
residual Ga ; P had the high value of 2,23^:0.03. The high ratios which were 
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obtaiueCl regardless of the nature of the calcifying agent are interpreted as 
indicating the presence of a basic calcium salt in freshly deposited bone salts. 

The solubility in the stomach and duodenum of aluminum compounds 
found in baking powder residues, V. O. Mteks and J. A. Killian {Jour, Biol, 
Chcm.t 78 (i928), No, S, pp, 591-594), — This paper and the thi*oe noted below 
deal with the general qiioslion of the content of aluminum in the animal body 
under varying conditions. In the present study the ingestion of test meals 
of baking powder biscuits and water, furnishing from 15 to 00 mg. of aluminum, 
was followed in tlie 18 subjects studied by the presence of from 0.4 to 14.6 mg. 
of aluminum in soluble form in the gastric contents. In six of the subjects 
the total aluminum of the gastric contents was also determined and the 
ratio of soluble to total aluminum was found to vary from 6 to 54 per cent, 
with an average of 25 per cent. The solubility appeared to bear no direct 
relation to gastric acidity. 

The inilueuce of the adiutiiistratiou of aluminum upon the aluiulnum 
content of the tissues, and upon the growth and reproduction of rats, 
V. 0. Myers and J. W. Mull {Jour, Biol, Cheni., 78 (1828), No, S, pp. 605-618^ 
fig. 1), — ^ITsiiig the colorimetric method described on page 312, the authors have 
determined the aluminum content of the tissues of four groups of rats (1) on 
a control diet, (2) on a diet with high aluminum content, (3) on an aluminum- 
free diet, and (1) following the intraperitoucal administration of aluminum. 
The aluminum, which was in tlie form of x)otassium aluminum sulfate, was fed 
in amounts furnishing 2 mg. of aluminum per rat per day for at least 100 
days. 

Minute truces of aluminum were found in the various tissues on all of the 
diets. In the liver the average amounts per 100 gm. of tissue were for the 
control diet 0.14, aluminum diet 0.18, aluminum-free diet 0.08, and aluminum 
administered Intraperitoucally 8.22 mg. The aluminum-containing diets were 
fed for four generations, with no noticeable differences from the animals on the 
normal diet in behavior or in growth curvi's beyond a slightly greater initial 
growth in the rats receiving the aluminum. 

Tho induenco of the administration of aluminum upon the aluminum 
content of the tissues of the dog, V, O. Myers and D. B. Morrison {Jour, Biol, 
Ghent, 78 (1828), No, 8, pp, (U5-0^i), — Au investigation similar to the above 
was conducted on dugs. As was tho ease with rats, small amounts of aluminum 
were found in tho tissues of the normally fed dogs, and these amounts wore 
not aijproeinbly changed exct‘pt in the liver Tollowing prolonged ingestion 
(three montim) of aluminum in amounts of 0.23 and 1.55 gm. dally (6 and 2 
animals, resix'ctively). 

In tho normally fed animals, the amounts of aluminum found vailed from 
0.07 to 0.15 mg. per 100 gm. body W(*ighl, (he largest amount being in the liver. 
In the livers of the aluminum-fed dogs, the average amount of aluminum was 
0.27 mg. per 100 gm. The aluminum content of the bile was no higher than 
in the control animals. ITollowing the parenteral administration of 5 mg. of 
aluminum daily for 2 we<^ks to 2 dogs, a marked increase in the aluminum 
content of tho tissues was found 8 and 34 days after the administration of 
aluminum had been discontlnu(Kl. 

The aluniiuiini content of human autopsy tissue, V. 0. Myers and J. W, 
Mull {Jour, Biol, Ghent,, 78 {1028), No. 3, pp. 6*25, 826). —A few analyses for 
aluminum of human autopsy material are reported. These in general are 
iu accord with the figures reported for the rat and dog, with tho exception 
Unit tho figures for liver are lower and for heart and brain higher. 

Basal motalmlisuk data on nornial men and women (series 11), with 
some considerations on the use of prediction standards, F. G. Bsnsdxct 
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(Amer, Jour. Physiol,, 85 (1928), No, 3, pp, .—Supplementing the series 

of normal basal metabolism data published in 1919,* a second series is given 
for 27 men and 33 women, and the data of the new series are compared with 
those of the earlier series. 

In the new series the ages of the men varied from 89 to 21 years, with an 
average of 34 compared with an averasio of 27 years for the 136 men in the first 
series. Other average values for the second and first series, respectively, are 
body weight without clothing 71.6 and 04.1 kg., height 173 and 173 cm., pulse 
rate 60 and 01, ox^gen consumi)tion per minute 237 and 233 cc., and heat 
production in 24 hours — total 1,648 and 1,032 calories, per kilogram of body 
weight 23.5 and 25.7, and per square meter body surface (Du Bols) 891 and 
925 calories. The average deviations in the new series from three accepted 
standards are llaiTLs-BoiiedIct — 1.8, Aub and Du linis —4.4, and Dreyor —0.4. 

The 33 women iu the second seri(*R varied in age from 58 to 18 years, with 
an average of 32 years as eimipared with 81 for the 103 women in the first 
series. Other comparisons between the second and first series, respectively, 
are body weight williout cloiliing 03.5 and 50.5 kg., height 101 and 102 cm., 
pulse rales and 09, oxygen eonsumption per mlniite 104 and 194 cc., and 
heat pr()du(*tion In 24 hours— total 1,352 and 1,319 calories, per kilogram of 
body w’eigliL 21,8 and 24.5, and per square meter of body surface 812 and 860 
calorics. The deviations from the standards were llarris-Benedict — 4.2, Aub 
and Du Bois —7.3, and Dreyer —4.0. 

The lower averages for total metabolism of both men and women are ex- 
plained ebiefiy by the greater attention now being made to secure true basal 
conditions for the determinations. 

The greatest discrepancies from the various standards were found in indi- 
viduals of unusual configuration. In commenting upon this, the author states 
that “these comparisons load to the conclusion that if predicted values for 
basal metabolism are to be used as criteria for determining medical or surgical 
treatment, a more critical consideration of the prevailing methods of predic- 
tion is Imperative, especially as concerns the obese individual, those suffering 
from endocrine disturbances, and those of unusual configuration. Basal metab- 
olism measurements in the clinic have too often been employed without clue 
regard to the fact that even in a group of normal people the measured metab- 
olism of .s(*me of the individuals may deviate from the standards by more than 
±10 per cent and yet the person may bo normal.” The author is also of the 
oiJluioii that “hospital normals” should not be used for obtaining physiological 
standards, although sucJi use may be Justified in determining clhilcal standards. 

The data for women <*onfirmed the conclusion of IMacLcod, (Jrofts, and 
Benedict (H. H. R., 54, p. 487) that the present pr^alictioii standards for 
women are too high and should bo lowered by a?)Out 5 per cent 

Although the individual data reported are not discussed in do I a 11, an excep- 
tion is made in the case of the oldest male subject, a well-known surgeon In 
excellent physical and mental health in spite of his advanced years. Ilis 
metabolism was 20.2 per cent above the Harris-Bonedict prediction and slightly 
above the other two standards. The possibility is suggested in liLs case of a 
supernormal metabolism consistent with his extraordinary physical well-being. 

The basal metabolism of some browns and blacks in Jamaica, M. 
Stegoebda and F. G. Benedict (Anio7\ Jour, Physiol., 85 (1928), No, S, pp, 
(i21-6:SS, fly. 1 ). — This is the first report of the coopt»rallve studies in racial 
metabolism under the auspices of the Nutrition Daborutory of the Carnegie 
Institution with the use of the new field respiration apparatus prcvioufdy 

•Oani«gie last. Wash. Pub. 279 (1919), pp. VI 4-206, Hgw. 30. 
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described (B. S. R., 69, p. 391). Tbe observations were made on 37 male and 
5 female brown and 8 male black subjects at Jamaica, British West Indies. 
The majority of the men were from Mico College and were from 19 to 22 years 
of age. The women were between 23 and 30 years of age, with the exception 
of one subject of 40 years. A large proportion of the subjects had hookworm, 
but were otherwise in good health. 

The average lu'at production of the 37 male browns was 5.4 per cent below 
the Harri^-Benedict standards for white men of corresponding age, weight, and 
height. The small group of 5 female browns, however, had an average heat 
production only 3.4 per cent below the prediction standards for white women, 
standards which are now b('li(W(‘d to be about 5 per cent too high. The average 
heat production of the 8 full-blooded male blacks was only 2 per cent below 
the standards. 

Ill the absence of data on white subjects in the same locality and with the 
small number <»£ doteniPnations reported, it is thought that uo definite con- 
clusions can be drawn concorning the effect of climate on heat production, but 
tlio small diffi‘rence obseiwod between the metabolism of these subjects and that 
of whites in the northern laLiludes is thought to suggest that the climate of this 
locality and the diet probably have no apiireciable effect upon heat production. 

The basal metabolism of Alayas in Yucatan, O. D. Williams and F* G. 
Benkuict (.iMicr. Jour. Physiol, 85 (1928), No. S, pp. 084-849).— -This paper 
reports the t>(‘eoud of the series of studies of racial metabohsm In which data 
were obtained on the basal metabolism of a group of 32 male Mayas, workers 
in the archaeological excavations at Ohlchen Itzit, Yucatan. For purposes of 
comparison determinations wore also made on white membei‘s of the exiiedition 
before, during, and after a short stay in Yucatan and on other white men and 
women who had bc<‘u in Yucatan h*ss than 416 months. 

The measurements on the white subjects showed that the subtropical climate 
had had no appreciable effect on their metabolism. The average basal 
metabolism of the Mayas was 6.2 per cent above the Harris-Bcnodict standards 
for white men of similar age, weight, and height. In discussing these results, 
various factors which might have Inliuoncod metabolism in one way or another 
are cited, and the conclusion is drawn that the high values are a true racial 
characteristic. This Is consUh'red of particular significance inasmuch as there 
has been a t(»ndency to assaciat<‘ <l(‘finitely low metabolism of various races with 
racial inferiority. “The contrast between the present-day civilization of 
Orientals, whow' basal inetahollsm has been shown to be low, and oC those 
Mayas argues against inlorprotiiig a low metabolism ns an index of racial 
inferiority or a high m(*tabolisni as an indt'x of racial supt^riority.” 

Although l>loo<l iiressure delenninatlous were not made in all cases, there 
apiK‘ared to in' a distinct teud<ui<»y toward high blood pressure. It la sug- 
gested that in the future more attention be paid to the determination of blood 
pressure as a part of th<> r(‘gular procedure in basal mt‘tabolism studies. 

Age and basal metabolism of adults, F. Q. Benudiot {Amcr. Jour. PJiysiohf 
85 ( 7928 ), No, 8. pp, 889 - 884 ).- -This contribution to the meager literature on 
the effect of iuer<'aslng age on the basal metabolism of the same individuals 
consists of data obtained on four subjects, three male, Including the author, 
and one female. In the female subject, n healthy woman of placid temperament, 
the determinations r(‘iM>rted cover the period between the ages of 24 and 86 
years and show a remarkably constant metabolism. In one of the three male 
subjects, on whom determinations were miide at frequent intervals during 
16% years lieginntng at the age of 42 years and 10 montlis, the metaboUsm. 
was essenllally coustant. The other two showed a decrease with Increasing 
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age. The deternunations on one of those subjoets wore begun at the age of 
30 years and 6 months and continued to the age of 49 years, and in the other 
were begun at 38 years and 5 mouths and continued to 57 years and 5 months. 
In the former Uio effect of age became distinctly pronounced at about 42 and 
in the latter at about 47 years. The constancy in nu‘lahoUsm in the first 
male subjc'ct is attributed to the compensating effect of increase in body 
weight and improvement in general physical condition. 

In commenting upon his own subjccllve symptoms, the author admits a 
decline in physical vigor whu*h may be in proportion to the decrease in basal 
metabolism, and in contrast calls attention to the superior vigor and high 
metabolism of the S9-year-old subject referred to above. 

“This research indicates the importance of basal metabolism measurements 
as an index of the general level of vital activity, an index which we believe 
has heretofore been entirely overlooked by tbe average ])hysieian and, indeed, 
by life-insurance examiners. Measurements of the fluctuations in metabolism 
which are found in cases of endocrine disturbance's are, to be sure, of great 
practical value to the clinician, but wo ladievc it Is equally important to keep a 
periodic record of the basal metabolism of the individual and thereby see 
what the course of the mt^tabollsm is with time. IL is more than likely that 
differences found In its level may be directly interpreted in the equivalent of 
increase or decrease of physical vigor. Hence intelligent basal metabolism 
measui'emonts are strongly to be recommended as a part of the annual 
assessment of physical condition.” 

Basal metabolism before and after a summer vacation, F. G. Benedict 
and M. D. Finn (Amcr. Jour, Physiol,, 85 (1928), No. 3, yp, 06.7-671).-— To teat 
the possible effect upon basal metabolism of a summer vacation of one month, 
determinations before and after such vacations have been made from time 
to time on members of the staff of the Nutrition Laboratory of tbe Carnegie 
Institution. Between :1910 and 1927, 20 individuals have been studied, most 
cl them for one vacation only, but several for two or throe vacations. Since 
the body weights in all cases remained inuclically constant, data ai'e reported 
in terms of oxygen consumption aloue. 

In only two subjects was theie any noU(*eabl<‘ effect of tbe vacation on the 
metabolism. In one of those, a woman, then* was a marked increase in 
metabolism following vacation in 192.*) and nlm in tt)27. in llw* other subject, 
a man, there was an iiu*r(»aso In i02.5 bu not in 1927. It is coiududed that 
the basal metabolism of an iinlivldual is in general so sulliclent ly lixed as 
to be unaltered by a summer vacalioai, ev<‘n when prmM>niu*<‘d subj<*ctiv<* 
impressions of recuperation are L‘lt. 

The seasonal variation in basal nietabolisiii, h\ L. (}usTA^soN and F. <1. 
Benedict (Amer, Jour, Physiol,, 80 (W28), No, 1, pp, iil 58, fig. llu* .subjects 
in this study were 20 young woimm sindents at VVellesloy Gollege who vol- 
unteered for basal metiibolism determinations onco a mon.h except for July, 
August, and September between October, 1920, and January, 1S)28. 

All of the subjects were not studied every month, and it was consequently 
impossible to obtain monthly averages. With certain exceptions, however, 
the observations showed a tendency toward a low metabolism in winter, followed 
by a rise to higher levels during the spring and smnmer. The moiitU-to- 
month variations in the same subjects were considerable and arc thought 
to suggest that the “metabolism of women is distinctly a labile process.” 
The results obtained ’ during the moustru.nl periods were suggestive of a 
lowered metabolism at this time. 

Normal menstruation and gaseous metabolism, F. G. Bknkdiot and M. D. 
Finn (Amer, Jour. Physiol., 86 (1928), No. t, pp. 59-119, fig. i).— Conflicting 
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literature on the effect of menstruation on basal metabolism is reviewed, and 
data are reported on intermittent measurements over a period of 12 years 
of the metabolism on menstrual and intermeiis'rual days of a single subject 
whose metabolism has been studied very extonsivelj’. In addition to the 
data obtained in the course of other studies, practically daily consecutive 
measurements were made on this subject for over 2 mouths, including three 
menstrual cycles. Both in the scattered determinations over the longer periods 
and in the consecutive determinations a definite tendency toward a lowered 
metabolism was noted during the menstrual periods. The oxygen consumption 
in general was lowest and most uniform during this time and highest about 
1 week after menstruation ceased. 

Basal metabolism of young women, H. McKay {Jour. Home ^co?n, 20 
(1928), No. 8, pp. 591-594.)- — Essentially noted from another source (E.jR. R., 
59, p. 288). 

Vitamin A in yeast, H. E. Honeywfll, R. A. Butcher, and J. O. Ely (Penn- 
hulvmla ^ta. JiuL 230 (1928), p. 8). — preUmmury study of the vitamin A con- 
tent of yoasts from various sources lias suggoftted not only that jeast contains 
vitamin A, but that possibly vitamin A may consist of more than one factor. 

Vitamin A deficiency in the guinea-pig, S. B. Wolbach and P. R. Howe 
(ArcJi. path, and Lah. Med., 5 (1928), No. 2, pp. 239-258, jftgs. 11).— A detailed 
study of the iiathology of simple vitamin A doti<*icncy in the guinea pig is 
reported, with microphotographs of ihe lesions in the trachea, bladder, thymus, 
uterus, and submaxillary glands. Dllli(‘ulti(*s reported by Boock and Trevan 
(E. 8. R., 49, p. 202) in obtaining satisfactory experimental diets wore ovei> 
come by placing the guinea pigs when from 4 to 6 weeks of age on a diet of 
casein 35, starch 74, butt erf at 6, Osborne and MendeVs salt mixture 3, and 
yeast 2 parts, with 20 oc. of orange juice per guinea pig daily. After the ani- 
mals had boon on this diet for about 4 weeks the orange juice was cut down 
to 4 CO, daily and lard substituted for the butter. In the preliminary period the 
(iniraals grew from an av(‘rage weight of 350 gm. to from 550 to 560 gm. After 
the change lo the doficii'iit diet the gains in weight continued for periods of 
from 4 to 0 weeks, after which there was a rapid decline in weight, the animals 
dying in from CC to 310 days. 

The loss in weight was practbnilly the only external evidence of vitamin A 
deficiency. Lesions of the cyo did not o<*cur. The changes observed on autopsy 
rosomblod in many respects those observed in rats (B. S. R., 54, p. 891), Kerab* 
inlising opbhelium was found in the respiratory tract in the nares, larynx, 
trachea, ‘and bronchi ; In the aliiiKuitary tract in the submaxillary glands, the 
l>arotid glands, and the accessory salivary glands of the tongue and pharynx; 
and In the tissues and organs of the genllo-uidnary tract. Of the ductless 
glands, ihe tbjmns alone showed changes, in particular marked atrophy. 

In contrast to the rat there w^as extensive formation of keratinizing epi- 
thelium before the occurrtmcc' of pronounced atrophy of the organs concerned. 
This bt'gun simultaneously or in sequence in many foci and appeared to grow 
rapidly and continuously. 

The relative food values of brown (from “entire” wheat grain) and 
white (from endosperm of grain) wheaten flonr, and their comparative 
potency for the prevention of xerophthalmia in gnlnea-pigs, B. J. S heeh y 
(Hop. Irish Aoad. Proc., 57 (1921), Sect. B, No. 21, pp. 415-4^5).--A slight 
superiority of whole-wheat flour over patent flour in its content of vitamin A 
has been shown In a scries of feeding experiments conducted on guinea pigs. 
In the general discussion of the relative value of brown (whole-wheat) and 
white (patent) flour, it is emphasized that both flours are defldent In a number 
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of essential nutritive factors, but that these deficiencies are not significant when 
the diet is liberal and varied. The difference in content of vitamin A Is thought 
to be of significance only when the diet is extremely rcstrlcte<l, as when it con- 
sists largely of bread supplom(mtcd by margarine, jam, and perhaps fruits. 
Under these conditions whole-wheat flour slioiild ho rocominended in jdace of 
white flour. 

Berl-berl columbartini, It. McIJakuison (Indian Mai, U( nr arch Mem, 10 
(1928), pp. pl8, "I, fins, 16 ). — ^This memoir is a <‘ontinuation of an earlier 

one on the relationship of rice to heiibcri In India.* It attempts to throw light 
on the relationsliip between beriberi in man and iiolyneurifis hi fowls by pre- 
senting a large amount of evidence^ indicating that wherc^as the typical avian 
liolyneuritis is produced by the entire absence of the antineuritic vitamin, a condi- 
tion resembling human beriberi much more* closely, particularly in the hyper- 
trophy of the heart, is produced in pigeons by an unfavorable proportion but not 
absolute deficiency of this vitamin. This lias ho(‘n shown both by gradually 
reducing and increasing the antineuritic vitamin content of the basal ration, in 
both cases symptoms of herihoii appearing when the antineuritic vitamin value 
of the ration Is from 20 to 50 per ctmt Ix'low the minimum required for the 
maintenance of normal raetabolism. In endeavoring to explain this, the author 
advances the theory, similar to one proposed many years ago by Eljkman, that 
“the ultimate cause of the disease is not the negative factor of vitamin in- 
sufficiency but a positive and toxic agent produced in the course of a disordered 
metabolism arising out of insufflcltmcy of vitamin 3^ in the food. The clinical 
and pathological manifestations of beriberi are due in whole or in iinrt to this 
specific agent. The existence of this agent has h(‘en demonstrated on path- 
ological grounds and by statistical examination of the experimental data.” 

Included in the experimental work reported are studies on the relative 
vitamin B content as determined on rats of whole rice and whole wheat, white 
rice and white flour, and of dhal, alta (whole wheat), and iwlished and un- 
polished rice, the studies showing in all cases the superiority of wheat over rice. 
Dhal, an Indian pulse, was found to have about the same value as alta os a 
source of vitamin B, but the latter is recommended in preference to it, as it is 
possible to eat larger amounts of the atta than of dhal. The pxibllcation con- 
inins three appendixes as follows: Statistical Examination of the Experimental 
Data Kelaling to the Heart, by E. R. Suxulnrarnjnn (pp. 50-88) ; Tlio Aerobic 
Spore-Forming Bacilli in Ri<*e, by T. H. GIohDt (])p. 85-117) ; and Weights of 
Organs in Healthy Indian l>igeons, by the author (pp. 118-187). 

Some recent advance.s in our knowiedge of rlck<*ts and jiIIDmI diseases, f, 
IX, L. O. PARflONs {Ijdncei (London], im, JI, Nor. 9, pp. 10, pp. 

Ji85-i80), fig. 1 ). — In two leottires delivered at the University <»r Birmingham, 
the author traces recent develoixments in tiie knowledge of the etiology of rickets 
leading to the conclusion that “rickets is a disorder of calcium and phos- 
phorus salt metabolism, usually the result of defective ahaorplion of these ele- 
ments from the bowel; further, that this defective abBori)tion is due either to 
an inefficient supply of these elements, or of som^' activating body in the tissue 
fluids; that this body is probably vitamin D, which in its turn is derived from 
the alimentary canal, or synthesized by the action of ultra-violet rays on 
sterols in the skin ; but that occasionally the faulty metabolism may be entirely 
endogenous in origin, as occurs in renal rickets; and finally, that growth Is an 
essential for the development of rickets.” 

Clinical experience with irradiated ergosterol, A. F. Hess and J. H. liEwis 
(dour. Amer. Med. Assoc., 91 (1928), No. 11, pp. 78^788, figs. 8).— The authors 


« Indian Med. Research Mean. 2 (1024), pp. 87, pi, 1, fign. 8. 
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review briefly the literature on the irradiation of ergosterol and discuss their 
own clinical experience in the use of irradiated ergosterol in the treatment of 
infantile tetany and rickets. They state that their experience “can be sum- 
marized by tlie statement that this drug never failed in rickets; that even in 
many cases in which cod-livcr oil had not brought about healing, irradiated 
ergosterol initiated a rai)id cure.” 

The extreme rapidity of the cure and the development of hypercalcemia from 
excess dosage are (mphasizod, although attention is called to the fact that in 
some of the recent literature on the possible harm from irradiated ergosterol the 
doses administered were at least 10,000 times greater than the m'nimal curative 
dose. It is thought that there has not yet been suflBicient clinical experience 
to define the proper dosage. 

In discussing the mechanism of the action of irradiated ergosterol, the 
possibility is suggested that its act on on calcium metabolism is in the form of 
a stimulant for the parathyroid gland. No suggestion is made concerning the 
controlling mechanism for phosphorus, although it is noted that it must be quite 
dilTerent from that of calcium. 

Ood liver oil for reproduction, V. E. Nelson, E. Onfinneic, R. L. Jones, and 
]M. W. Tayioe (Awer. Jour. 85 (1928), No. 3, pp. 476-^81 ). — The 

authors report that cod-liver oil (Squibb), contrary to the statement of Evans 
and Burr (B. S. R., 58, p. 505), contains vitamin E. The minimum require- 
ment for roi)roduottoii has not boon determined, but seventh generation males 
and females have been raised on a synthetic diet containing 5 per cent of cod- 
liver oil as the sole source of vitamins A, D, and E. The other constituents of 
the diet were casein purified by washing with water acidified with acetic acid 
18, yeast 12, McCollum and Davis’ salt mixture (185) 3.7, and dextrin to total 
1(X) per cent. In endeavoring to explain the reproductive success with this 
ration as compared with the failure reported by Evans and Burr, the possi- 
bility is suggested of the destruction of vitamin E in the cod-liver oil in the 
latter case by the lard or other fat used in the diet 
A peculiar phenomenon observed in some cases of failure at reproduction 
is described in considerable detail. On some of the cod-liver oil diets and 
on other food mixtures containing different sources of fat-soluble vitamins, 
high mortality at the time of parturition has been observed. The females at 
this time become very inactive and appear not to be in pain but to be unable 
to deliver their young. Autoi)sy has shown the fetuses to be healthy and 
normal In number. 

The crythropoic^t ic response of the various anemias to liver therapy, 
W. MtDiDLEToN (Jour. Awcr. Hied. A^soo., 01 (1928), No. 12, pp. 857-Sd5, 
7).— .This paper and the five noted below constitute a symposium on 
anemias hold by the section on pharmacology and therapeutics at the annual 
mooting of the American Medical Association at Minneapolis, Minn., June 13, 
1928. 

Previous reports in the literature on the specificity of liver and liver extracts 
for porniclons anemia are reviewed, and additional confirmation of its specificity 
is given in the report of the treatment of 40 cases of secondary anemia at 
the Wisconsin General Hospital. Of these 14 responded favorably to the 
Murphy-Minot liver treatment, but it was demonstrated that the response was 
not to the specific factor in the liver. 

That copper is not the active agent in inducing remissions in penioious 
anemia Is suggested by the failure of response in two cases of pernicious anemia 
to solutions of iron and copper in amounts equivalent to a 2i-hour dosage 
of the liver extract. The author states In conclusion that “ the indiscriminate 
use oC liver In all types of anemia should be discouraged as confusing the 
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picture of undiagnosed blood diseasos, creating an empiric praclico, and estab- 
lishing an economic burden for the unfortunate patients with i)crn cions ane- 
mia, to whom liver has proven! an inestimable boon. The use of liver and liver 
extract in the (realment of ‘‘econdary anemia is an experimental problem, 
the solution of which depends on a close study of those cases, preferably in 
the clinic and the hospital.” 

l^lxpevimcntal anemias, diet factors, and related pathologic chaneses of 
human anemias, G. IT Win mi; (Jour, Amcr, Mvd. Ashoc^ Ot (1928), No, 12, 
pp, 863-867, flg, 1), — ^This is chlotiy a review of the scries of studies of the 
author and coworkors on experimental anemias in dogs (E. S. R., 50, p. 793), 
with an application of some of the principles established to the question of 
human anemias. 

In the author’s opinion, pernicious anemia belongs in the gi'oup of dietary 
anemias, in this case diets faulty in stroma building material or a disturbance 
of the stroma building mechanism. It is suggested that the specific sub- 
stance or substances in liver may not be familiar to liver alone. Other ma- 
terials which should be tested in various anemias include the kidney (sheep, 
calf, pig), chicken liver and gizzard, and liver sausage and blood sausage. 

TAvor fractions in pernicions anemia, 11. Wust and E. G Nichols (Jomt, 
Amer. Med, Ahsoo,, 91 (1928), No, 12, pp, 867, 868), — Starting with the com- 
mercial liver extract made by the Cohn method (B. S. R., 59, p. 692), the 
authors have prepared by precipitation with phospholungstic acid, fractionation 
of the decomposed phosphotungstatos by the Kossel silver method, and reprecipi- 
tation of the active material from the filtrate after removal of the silver with 
phosphotungstic acid and decomposition as before a very active material, the 
best fractions of which contain from 12 to 14 per cent of nitrogen, no phos- 
phorus or iron, only traces of sulfur, and probably no copper. 

Impressions of nature of pernicious anemia in light of the newer 
knowledge, J. H. Means and W. Rtcijakdson (Joifr, Afucr, Med. Afiooc*, 0/ 
(1928), No. IS, pp. 923-925). — ^This is a goneial discussion of the i>robal)le 
nature of pernicious anemia in the light of the specific effect upon it of liver 
and liver extracts. 

The treatment of pernicions anemia with liver and liver extract, T. 
Ohdwat and L. W. Gouham (Jour. Amcr. Mrd. A'tftoo,, 91 (1928), No, 13, pp, 
925-928, flffii. If). — ^Among the points brought out in this papiT, in whlcli are 
discussed the results obtained in 578 cases (25 in the authors’ oxpi'rience and 
563 from the literature), arc that strict adheren<‘o to the orlgiiuil Minot-Murphy 
diet is not c.ssentJal provided sufficient liver is given, and that lack of success 
of the liver diet is duo to Infccliou or other eoinpllcaliou, tin' giving of insuffi- 
cient liver, incorrect diagnosis, or the offi'ct of mnitiph' Iransfasioiis. aeveral 
possible dangers are noted, Including the use rff nupnlent extracts, gout as a 
possible complication, and a possible renal eff<'(*t after prolonged subsistence 
on the diet. 

Pernicions anemia treated with liver diet and liver extract, E. II. Hk\th 
(Jour. Amcr. Med. Assoc., 91 (1928), No. 13, pp. 928-934, fios, 8).— In this dis- 
cussion of the author’s experience in the treatment of pernicious anemia by 
the liver diet at the Johns Hopkins Hospital clinic, It is noted that although 
It has been difficult to get the patients to eat adequate amounts of liver at 
first a marked improvement In appetite usually lakes place, particularly with 
rospecl to liver its^, 

A discussion of these papers is given in abstract. 
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TEXTILES AND CLOTHING 

Stu^e& in flax retting, A. Tbevithick, B. B. Kobinson, and E. M. Snydeb 
{Ilichiffaii Sta, Tech, Buh 95 (1928), pp. 49, fig, 1), — ^Tlie principal conclusions 
from investigations by Trevithick on aerobic spore bearing bacteria isolated 
from retted flax fiber and on pure culture retting have been recorded earlier 
(B S. R., 65, p. 896). 

Robinson and Snyder observed that the acidity developing in a ret is im- 
portaiil, since the retting of flax in water procee<lod faster when the pH was 
neutral. The quality of fiber from a ret at pH 7 was better than or as good 
as that from more acid or alkaline ret. Retting with buffers required a smaller 
addition of alkali, gave a faster ret than without the buffer, and produced a 
considerably stronger fiber for the same degree of retting. Passage of air 
through a retting solution kept the acidity from going very low and resulted in 
a slightly higher percentage of fiber than from the stagnant water retting. 
Retting in circulating water tended to become acid unless enough fresh water 
replaced the old water at least once in 6 hours, which made the entire control 
of acidity impractical. However, reifiacing the old water once in 24 hours was 
better than every 0 hours as it produced a fiber indicating better quality, being 
less harsh and containing more nature, although hackling a smaller percentage 
of line fiber. 

The plasticity of wool, J. B. SpeakmaxV (Rog, 8oc, [London], Proc,, Sen B, 
103 (1928), No, B 725, pp, 377-396, figs, 4 ), — series of experiments at the 
University of Leeds suggested that the elastic properties of wool are those of a 
structure consisting of elastic and plastic elements arranged in parallel. Exten- 
sion tests indicated that wool fibers in water are imi>erfectly elastic owing to 
the plasticity and rupture of fibriUae within the constituent cells. The fibrillar 
plasticity of wool in water seemed due to hydrolytic changes associated with the 
peptide linkages. The results showed that the plasticity of wool can be reduced 
by those reagents which react or combine with imido groups, reducing their 
afihiity for water and Inhibiting hydrolysis of the peptide linkages. 

Effect of twist ou cotton yarns, A. A. Mbibci&b and C. W. Schofewauc* 
(lU, B.] Bur, SiamJards Jour, Ref^earvh, 1 (1928), No. 5, pp. 733-750, figs. 9).— 
Seven counts of combed yarns were hpun from middling cotton stapling in. 
and 5 counts of carded yarns from 14n. staple, using single and double roving 
organizations and different twist factors for each yarn. 

Test results showed that the strength of a yam increases with twist up to 
u certain point and then decreases as further twist Is added. The covering 
power of a yarn appeared to be directly affected by the diameter; as twist is 
added within certain limits the diameter decreases. The relation of the angle 
of twist to yam properties Is also discussed. As twist increased, Increases in 
draft were necessary In order to maintain a constant count Su^estlons are 
given in regard to the application of the data to the cotton mill. 

X-ray methods used in determining structure of cellulose fibers, O. L. 
Sponsibr (Indm, and Eugln, Chan,, 20 (1028), No. 10. pp. JOCO-lOdO, ftga. 2),— 
The status of X-ray studies with c^lulose fibers (B. S. R., 58, p. 796) and 
methods involved are reviewed. It is pointed out that the very fine capillary 
tubelike character of the fibers complicates the investigation of their molecular 
structure by X-ray metliods. An approximately parallel arrangement of the 
fibers Into a block which can be turned as desired with respect to the X-ray 
beam gives a limited control of the atomic planes in the fibers. When the beam 
passes lengthwise through the fibers, the block resembles a mass of crystal 
powder, and at right angles to the fibers the blodc resembles in its reflections 
29010—20 7 
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a single large orthorhombic crystal, whertas at any other position, on account 
of the cylindrical construction of the individual fiber, it resembles a block con- 
taining a few large crystals so oriented that their 6 axes are parallel but 
otherwise in random arrangement. 

Testing instruments for yarns and librcs, W. S. Denham and T Lonsdalb 
(J oar. Sci. Insfrumrnta, 5 (1028), No, 11, pp, flg^, 5). — A ballistic 

iustruuiont for moiisuilng the work done in breaking a thread or bundle of fila- 
monls and an extonsometer giving load-extension diagrams of single ulllmat© 
filaments of silk arc descrilx'd as designed in the laboratory of the British Silk 
Bosoarch Association. 

Some measurements of the transmission of ultra-violet radiation 
through various fabrics, W. W. Coblentz, U. Staib, and 0. W. Schoffstall 
f[l7. S,] Bur, Bianda7'ds Jour, Research, 1 (1928), No, 2, pp, 105-12i, ftOft. — 
MoasurcjiionlH were made of llio transmission of ultra-violet and visible radiation 
through fabrics composed of cotton, silk, rayon, linen, and wool, the source of 
radiation bemg a quartz mercury arc lamp. Sec also earlier notes (E. S. ll., {58, 
p. 04). 

Examination of faiivica of olose-wea\e and open-weave (twill, satin, voile) 
material gave results in agreement in bliowing that, comparing materials having 
the same weight, practically no difference exists in the amount of ultra-violet 
transmitted through bleached samples of cotton, linen, viscose rayon, and cellu- 
lose acetate rayon. Fresh, white, natural silk was nearly as transiiarent as 
bleached cotton, whereas wool was only about half ns transparent to ultra-violet 
solar radiation as such cotton. In all cases when the fabric was dyed, or slightly 
yellowed with age, the ultra-violet transm^'ssion through th(‘ thread was greatly 
decreased. Hence, in comparing various kinds of djod fabrics, the one having 
tlie largest openings bolwceu the threads transmits the most ultra-violet. 

Data are also nxiorded on transmission of radiation through feathers and 
animal tissue, 

MISCEIMNEOTJS 

Forty-first Annual lleport of the Pennsylvania Agricultural Experiment 
Station, 1 1928], [R. L. Watts! (Pennsylvania fita, Bvl, 2S0 (1928), p.p. 56, 
figs, 16), — ^This bulletin discusses briefly the work of the station for the year 
ended June SO, 1928, Including a financial statement for this period. The ex- 
perimental work riH'orded and not previously noted is for tlu' most part ab- 
stracted elsewhere in this issue. Data on the use of lal>or-savlng machinery 
in vegetable gardening are also briefly reported. 

rKepoi*t of West Virginia KStaiion, 1025-102171, H. 0. KmariT (W. Va. 
5i1afo M. aonirol Rpt„ 9 (1925-1921), pt, 2, pp, 101-181, pis, (?!.— -This contains 
tlie ihmneial reports for tlie fiscal years ended June liO, 1925, June JJO, 1020, 
and June 30, 3927, and reports oC the director and State Board of Control on the 
work and publications of the station during th’s period. 

Available publications (Koto York mate ma, Circ, 105 (1928], pp, 7).— The 
station imblieaiions availaldo for distribution, arranged according to subjects, 
are listed. 
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Arkansas Station. — Sets of experimental and farm buildings are nearing 
completion at the Hope, Stuttgart, and Marianna Substations. Approximately 
$30,000 is being expended at each substation to complete the physical plant 
necessary to house the livestock and farm machinery and to provide the neces- 
sary facilities for experimental and executive work. The Improvements include 
electricity, plumbing, heating, and sewage disposal plants, the necessary ad- 
ministrative and experimental buildings, and housing facilities for the assistant 
director, foreman, and farm labor. The buildings were planned and con- 
structed tmder the supervision of the dei>artment of agricultural engineering. 

Dr. Edgar C. Tullis has been appointed assistant plant pathologist in the 
station. His work will be in cooperation with the U. S. D. A. Office of Cereal 
Crops and Diseases and will be confined principally to rice diseases, incluiling 
studies of stem rot and straight head. 

John 0. Dunegan, who has been in charge of the field headquarters of the 
orchard spraying investigations of the XT. S. Department of Agriculture at 
Fort Valley, Ga., for the past seven years, has established field headquarters 
with the department of plant pathology, whose research laboratories have 
been made available for the investigation of apple and peach diseases in the 
Ozark Begion and the development of new types of sprays. 

California TJnlvorslty and Station.— C. B. Hutchison has been appointed 
director of the Giannini Foundation of Agricultural Economics, professor of 
agriculture, and associate director of research in the station. A. W. Farrall, 
junior agricultural engineer at Davis, has resigned effective January 1 to 
engage in commercial work. 

Idaho University and Station.— The College of Agriculture has the largest 
enrollment in its histoi*y. The registration indicates an increase of 20 i>er 
cent over the previous year and the freshman class an increase of 50 per cent 

A steer feeding experiment is being conducted at the Caldwell Substation 
to ascerlain the value of cull beans and potatoes for fattening cattle for mar- 
ket Similar studies of those materials are also being carried on at Caldwell 
and Moscow with nearly 1,000 lambs. 

Dr. E. M, Gildow, assistant professor of poultry husbandry and assistant 
poultry huhl)an<lman at the New Hampshire University and Station, has been 
appointed associate professor of veterinary science in the College of Aaiicul- 
ture and veterinarian in the station, and assumed his now duties late in 
November, 192S, 

Iowa College and Station. — ^The new $500,000 dairy industry building was 
formally dedicated November 14, 1028. It consists of a main structure 205 
by 04 ft., with two stories and basement and two wings each 40 by 200 ft. 
and one story in height. The construction is of Bedford stone and brick. 

Tho top of the main building is devoted entirely to dairy research and 
dairy bacteriology. The second floor Is given over to classrooms, a farm dairy 
laboratory, milk testing laboratories, and offices. The lowest floor is devoted 
to a dairy engineering research laboratory, reading rooms, and supply and 
storage rooms. 
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The wings are to be used entirely for manufacturing. Two of them will he 
for cheese and one each for condensed and powdered milk, market milk, butter, 
and ice cream. Two compressors of 10 and 0 tons capacity, respectively, will 
furnisli refrigeration for the varfous manufacturing laboratories, which will 
be used throughout the year for instruction and research. 

Kansas Station. — hard red winter wheat research conference to consider 
ways and moauw by which roseaieh relating to problems of the grower of hard 
red wilder whe^at may be made morc‘ effective and more nearly adequate was 
held at the station November 8, 3028. Rc'prescntatives of the stations, the 
grain, milling, and baking trades, various railroads. State boards of agricul- 
ture, crop improvement associations, and the U. S. Department of Agriculture and 
farmers of the Stales of Kansas, Nebraska, Colorado, Oklahoma, and Texas te 
the number of nearly 200 were present. 

The program committee repoited that tbei*e is an urgent need for a larger 
research program relating especially to soil and soil management, insect and 
disease control, lodging and shattering, cereal chemistry, certain economic 
problems having to do with storage and credit, and su(*h agricultural engi- 
neering problems as removal of excess water from wheat on the farm, the size 
and tyiK} of bins for storage, and mechanical and power requirements In the 
preiMiration of the ground and harvesting. It was estimated that about 
$300, OoO of additional funds would be required to put this program Into effect. 
The finance committee recommended that the advantages of research and the 
need for more adequate financing of research projects be brought to the atten- 
tion ot the State legislatures and the Congress of the United States. It was 
recommended that interested agencies join In a request for $150,000 to be 
added to the appropriation of the U. S Depaitmenf of Agriculture for research 
work relating to the above problems, and also that they lend every possible 
assistance to the agi-icultural colleges and experiment stations of the five great 
hard red winter wheat producing States in securing additional appropriations. 
Provision was made for the organization of a permanent research conference 
made up of a general committee of representatives of the allied industries, the 
experiment stations of the five Stiilos, and the Department. 

Maryland University. — ^Dr, Lewis W. Krclumu, professor of soils, has 
resigned to engage in commercial work. 

Massachusetts College-— B. W. Ptmaldson, an assistant county agent, has 
been appointed exlonbion specialist in agronomy vice J. P. nelyar, resigned to 
engage in commordal work, 

Michigan College. — ^A now dairy bam is nearing completion. This l)arn Is 
constructed in the form of a letter H, with the main portion 213 by 38 D 
and the wings each 112 by 38 ft. About 100 animals can bo accommodate<l, and 
these will he restricted to cattle free from all symptoms of contagious abor- 
tion ns shown by t^ts. Aside from the station herd, all other animals will 
continue to be housed in the old bam. 

A milk room and a new bull bam are also being constructed. 

Oklahoma College and Station. — 0. P. Blackwell, agronomist of the soU 
Improvement committee at Shreveport, La., has been appointed dean of the 
College of Agriculture and director of the station and has entered upon these 
duties. 

Tennessee University.— An auditorium to cost $600,000 is projected, to be 
buUt on land owned Jointly by the nnlverslty and the city of Knoxville, and 
the cost of erection to be shared by the university, the city, and the county. 
According to a recent note in JS^ettmer, particlpaiion by the university 

has been approved in principle by the board of trustees. 

o 
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A recent publication by the U. S. Department of Agiiculture is 
of unusual appeal to all who are interested in the development of 
agricultural education. This is a monograph of over 200 pages 
fi’om the pen of Dr. A. C. True, entitled A History of Agricultural 
Extension Work in the United States, 178.’)-1923. It is the first to 
appear of a projocled series of monographs dealing with the history 
of agrieultm’al education in the United States. In late years Dr. 
True has largely de\oled himself to the preparation of this series, 
and there will be general agreement with the view expressed in 
its foreword by Dr. C. B. Smith that “in making permanent the 
records of the hldory and development of agricultural teaching, 
research, and extension work in the United States, in this and other 
volumes, Dr. True has rendered a high universal service.” 

Dr. True’s unique qualifications as an authoritative historian 
of the extension movement rest in part upon the fact that he was 
re.sponsible for the administration of the cooperative agricultural 
extension act, generally known as the Smith-Lever Act, from the 
time of its pa.s>-ago in 1914 to 1923. As Dr. Smith points out, “this 
was a formative period in popular education for rural people, in 
which Federal, Stale, and county Governments cooperated with 
farming people in planning the improvement of farm and home 
practiees and rural coiimuinily life. In this work, in which govem- 
inent.s and people coiinhclcd together and financed and directed a 
common entcrpiiso, many varied problems arose as to relationships, 
rosponsil)ilitios, and policies. These Dr. True, as director of the 
Federal extension soiwice, handled with wisdom, tact, and vision. 
From his JO yeara of service in this field has come a new and efiS- 
cient educational system, due in no small part to his wise guidance.” 

One esi)eoially valuable function which the extension monograph 
has ably fulfilled has boon in locating, assembling, and digesting 
the widely scattered and difficultly available original material. An 
appended bibliography lists no fewer than 284 references, and many 
of these are to a series of publications, so that the total is even more 
impressive. Of these refciHincos nearly 200 antedate the Smith- 
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Lover Act, and a considerable number deal with matters associated 
with the little-known early days. 

The beginnings of extension work in agriculture arc located by 
Dr. True in the activities of some of the early agricultural societies, 
commencing approximately with the organization of the Phila- 
delphia society in 1Y8S. These societies were formed primarily to 
acquaint their members with what was being done to improve agri- 
culture, but they also had among their objects the formation of local 
groups of farmers for mutual betterment. Thus in 1792 the Massa- 
chusetts Society for Promoting Agriculture recommended regiona'' " 
meetings of its members with the assistance of others ‘^‘who are 
desirous of forwarding improvements in agriculture.” The same 
society in 1812 sent out 1,000 copies of a letter to stimulate farmers 
in these directions, and in 1818 published an enlightening address 
by Mr. John Lowell before the Brighton fair. Speakers were like- 
wise supplied at an early date to farmers’ clubs in New York by 
the Society for Promoting Agriculture, IManufacturcs, and Arts, 
among them being Prof. Mitchill of Columbia University, who spoke 
on the relation of chemistry and other sciences to agriculture. 

Itinerant lectures W'cre begun by the New Yoik Slate Agricultural 
Society in 1843 and in Maryland in 1848. Mention may also bo made 
of the series of weekly meetings started in 1839 in the hall of Massa- 
chusetts House of Representatives for the purpose of discussing agri- 
cultural questions. These meetings were inaugurated by members of 
the legislature organized as the Legislative Agricultural Society, 
but were open to and participated in by the public. Among the 
early speakei-s was Hon. Daniel Webster, who compared the agx'i- 
ciilture of England with that of Massachusetts, and I^rof. Benja- 
min Silliman of Yale College, who emphasized tlio importance of 
chemistry in relation lo agriculture. 

Largo prominence is given in the monograph to the work of lh(' 
rarmers’ institutes. In Massachusetts this idea was advocated as 
('arly as 1853, wlxen President Edward Hitchcock of Amherst (\)1- 
lego drew attention to the great an<l salutary influence” on ccluca-* 
lion then being exex'cised by the teacliei's’ institutes and argued for a 
similar opportunity for farmers. Ten years later the Stale Board 
of Agriculture began its practice of holding an annual meeting for 
discussions and lectures with a notable gathering at which, among 
others, Prof. Louis Agassiz of Harvard University lectured on cattle 
breeding and on the work performed by glaciers in preparing the soil 
of temperate regions for cultivation, and Prof. S. W. Jolmson of 
Yale discussed the application of manures. 

About the same time similar work began in Connecticut and not 
long afterward in Kansas, Illinois, Missouri, Iowa, and elsewhere. 
Between 1880 and 1890 farmers’ institutes or equivalent meetings 
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were established on a more or less public basis in 26 States. During 
the ensuing decade State aid was secured in increasing measure, a 
more standardmod organization and program was developed, and an 
increasing participation and influence on the part of the staffs of the 
growing agricultural colleges became apparent. The national signif- 
icance of the movement was recognized with the foimation of the 
American Association of Farmers’ Institute Workers in 1896, and 
the appointment within the Office of Experiment Stations of a 
farmei's’ institute specialist in 1903. 

In the period from 1900 to 1915 the farmers’ institutes, favored 
with increasing State and Federal aid and with wide popularity 
among farming peoiile, broadened their work and extended their 
influence. With the passage of the Smith-Lever Act, however, their 
status became radically changed and a decline set in. “ The Federal 
authorities charged with the administration of that act discouraged 
tlic use of Smith-Lever funds for the ordinary type of farmers’ insti- 
tutes. The agricultural colleges receiving the benefits of that act 
withdrew from the institutes feature^ which had definite educational 
value, such as field demonstrations, movable schools, women’s insti- 
tutes, and boys’ and girls’ clubs. State legislatures, having tmder- 
taken to supiiort the Smitli-Ijevor work, were not inclined to continue 
substantial financial support to tlio institutes.” State departments 
of agriculture transferred their emphasis from educational to regu- 
latoiy and statistical functions, and their gradual withdrawal from 
the management of farmers’ institutes resulted. Whereas in 1914 
about 9,000 instittdes of all kinds wci'e held in 44 States with an 
attendance of over 3,600,000, by 1918 tlie number had decreased to 
about 7,000 in 31 States with an attendance of less than 2,000,000, and 
in 1924 something over 3,5(K) institutes were held in 21 States with 
an attendance of about 1,475,000. 

Full recognition is given to the impoi-tant results which may fairly 
be credited to the institute movement, and the following sununary 
pi-esented in 1912 is included: 

“Among the results of institute work directly affecting agricul- 
tural practice are Ix'tter selection of seeds; proper use of foriilizei's 
for vaj’ious crops; use of lime and phosphate x’oek; better methods 
of cultivation; soil and moistime conservation; ii>se of alfalfa, cow- 
peas’, soy beans, scaiiet clover, and other forage plants ; growing of 
potatoes an<l crops suitable for canning; diversification and rotation 
of crops; control of fungus diseases and insect pests by spraying; 
renewal of old ijnd neglected orchards; building of silos; growing 
of well-bred animals; weeding out of unprofitable daily cows; use of 
the balanced ration; bettor sanitaiy arrangements in stables; pre- 
vention of tuberculosis; establislunent of cheese factories; poultry 
husbandry; better shoeing of horses; use of concrete in farm build- 
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ings; and change from grain farming to dairy farming. Results of 
more general character were also reported, such as the arousing of 
farmers to the possibilities of intelligent effort in improving their 
farms ; the bringing of young people to respect agriculture as a pro- 
fession ; the reaching of illiterate farmers ; the stimulation of interest 
in scientific farming ; the organization of farmers’ clubs, cooperative 
associations, cow testing and breeding associations ; tlie improvement 
of roads, farm homes, schools, and school buildings; and the devel- 
opment of a large number of capable agricultural lecturers and 
teachers. The farmers’ institutes demonstrated the great importance 
and value of carrying information to the farming people through 
personal activities of intelligent agents. They thus helped to lay the 
foundations for a still broader and more effective system of popular 
education outside the schools and colleges, later developed by the 
farmers’ cooperative demonstration work and the extension work of 
the agricultural colleges.” 

The monograph makes clear that along with their participation 
in farmers’ institutes, the agricultural colleges soon undertook vari- 
ous forms of extension work independently. In this field they were 
influenced by two movements for supplementary education of adults, 
actively promoted during the latter part of the nineteenth century, 
the Chautauqua system for home reading and instruction by corre- 
spondence and “university extension,” started in England in 1866. 
Mention is made of the agricultural extension work begun by Rutgers 
College in 1891 with short courses in soils and crops, feeding plants, 
and animal nutrition, the Chautaqua course in home reading organ- 
ized by the Pennsylvania State College in 1892, and the early begin- 
nings at Cornell University, where a State appropriation was secured 
in 1897 to be used in giving “ instmetion by means of schools, lectures, 
and other university extension mcthoils or otherwise.” 

As the extension work of the agricultural colleges increased in 
soojio, a special officer at the college to care for ita interests became 
necessary. Illinois, Ohio, Iowa, and Indiana were among the pio- 
neers in this field. In 1905 a standing committee on extension 
was set up by the Association of American Agricijllnaral'iCiJlleges 
and Experiment Stations, and two years later this committee reported 
that extension work was being carried on by 42 institutions in 89 
States, of which about one-third was included in enterprises not con- 
nected with the farmers’ institutes. 

Interest in the development of organized extension work through 
the colleges grew rapidly. After some discussion the association 
recogmzed in 1908 its importance by establishing a section of exten- 
sion work. By 1910 extension departments had been organized in 
85 institutions and 82 States and partially organized in 3 others. 
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The full-time personnel had risen to 113, and 189 others were giving 
part time to the work. Funds amounting to about $400,000 per 
annum were then available. 

Between 1910 and 1914 the work increased in extent and com- 
plexity and presented many important problems of organization and 
administration. In 1913 its funds had risen to $990,504, of which 
$663,310 came from State appropriations and $160,404 fixim local 
contributions. Forty institutions had definitely organized extension 
departments, and in 31 of these institutions 182 full-time workers 
were employed. A general realization of the desirability of clear 
differentiation from research and resident instruction phases was also 
developing. 

Two other important elements destined to affect profoundly the 
development of a unified and national system are taken up in con- 
siderable detail. These are the farmers’ cooperative demonstration 
work begun in 1904 in the South by Dr. Seaman A. Knapp and 
the farm management extension work carried on in a number of 
Northern and Western States, beginning in 1906. 

Concerning the first of these, it is pointed out that “ at the outset 
the farmers’ cooperative demobstration work was exclusively a Fed- 
eral enterprise and was developed through a highly centralized 
organization. . . . While there was considerable informal con- 
tact with the State agricultural colleges and experiment stations, 
definite cooperative relations with these institutions did not come 
about immediately. The colleges and stations, on the one hand, did 
not look with favor on extension work in their territory, plaimed 
without their advice and carried on by the Department. They also 
objected to the linking of extension work with State departments of 
education or agriculture. The demonstration organization, on the 
other hand, feared that the colleges might be infiuenced too much by 
theoretical knowledge and in some cases might demand changes in 
the plan of work laid down for the agents. These attitudes resulted 
in unfortunate situations which might have been avoided had there 
been more sympathetic rdations between the two agencies. As the 
demonstration work proved successful and increased in variety and 
scope, particularly after the introduction of the boys’ and girls’ dubs 
with definite educational features, the agricultural colleges wore led 
to take a more active interest.” 

Dr. True goes on to say that “the immediate success of the 
farmers’ cooperative demonstration work was due in Jarge measure 
to the unusual personality of Seaman A. Knapp. To his broad edu- 
ca^onal outlook, his practical experience in agricultural affairs, and 
his intimate knowledge of economic and social conditions in the 
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South were joined a profound sympathy with the heavily burdened 
people on the farms and his great ability to bring people of all 
classes to his way of thinking by persuasive conversation and elo- 
quent public address. His clear, definite, and Jimited program 
appealed strongly to farmers and business men alike. . . . The 
movement had . . . many of the elements of a crusade to deliver 
southern agriculture from disaster. . . . 

“ Aside from the conditions which made the demonstration system 
peculiarly applicable to the then-existing situation in southern agri- 
culture and country life, it brought to light certain fundamentals 
which permanently enriched agricultural extension work. The most 
important of those contributions were (1) the emphasis laid on the 
active participation of the farming people in demonstrations con- 
ducted for their benefit and (2) the establishment of the county 
agent system, under which farming people make use of trained offi- 
cial helpers permanently located near them, from whom they may 
receive the useful knowledge possessed by these agents and also 
instruction from the institutions which the agents represent.” 

In the Northern and Western States farm management extension 
developed under various auspices and organizations. There was 
greater diversity as to origin and evolution, and the monograph 
attempts few generalizations. As in the South, however, there was 
large reliance upon the demonstration method, and in both the 
coimty was the local unit of administration. On June 30, 1914, 
there were about 240 counties in 27 Northern and Western States 
in which agricultural agents had been at some lime employed. In 
the 15 Southern States on the same date 1,138 men and women 
agents were employed in 721 counties. 

During the fiivst decade of the twentieth century, the extension 
work in which the land-grant colleges ])articipated increased so 
raijidly in extent and variety that these institutions had great diffi- 
culty in meeting the demands upon them in this direction without 
impairing their resident teaching and research. A demand, there- 
fore, arose for Federal appropriations for extension work. This 
wish was voiced in a report by President K. L. Butterfield in 1908 
for the committee on extension work, in which he said in part, “ there 
is little chance for argument upon the proposition that the organiza- 
tion of resident instruction in agriculture through the Moridll and 
Nelson Acts and the organization of research and experimen- 
tation through the Hatch and Adams Acts is chiefly respon- 
sible for the progress in agricultural education that has been 
made during the past few decades. It is true that a few 
individual States had recognized their obligations and oppoi*- 
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tunities before any of these acts were passed. But what brought 
these types of work into well-organized form, and what put 
them upon a substantial foundation, was the Federal appro- 
priation. We can think of no argument that has ever applied or 
does now apply to Federal appropriations for agricultural colleges 
and experiment stations that does not equally apply to extension 
work, which is organic and vital in the development of the functions 
of the institutions which we represent. 

“We would not advocate a large appropriation for this pur- 
pose. We would suggest that the proposed law should make an 
appropriation of, say, $10,000 a year from the Federal Treasury to 
each land-grant college for the purpose of carrying on extension 
work in agriculture, and that the act be so framed that after this 
appropriation has been made, there shall also be an appropriation, 
based on some per capita standard, made to the same institutions for 
the same purpose on condition that the States themselves appro- 
priate eqiial amounts. Thus we would have effected a stimulus for 
well-organized extension work in every land-grant college in the 
United States.” 

Thus was initiated the campaign for Federal legislation, which 
after many complications and vicissitudes culminated in the adop- 
tion of the Smith-Lever Act on March 8, 1914. This act, it is of 
interest to note, eventually conformed essentially to the suggestions 
originally laid down by the committee, with the important addition 
of provisions for cooperative extension work between the agricul- 
tural colleges and the U. S. Department of Agriculture. In the 
words of the monograph, “this act established a broad national 
system of popxilar and practical education in agriculture and home 
economics, which may be carried on through the various agencies 
and methods used by the Depariment of Agi’iculture and the agri- 
cultural colleges when the act was pa&.sed or in new ways which 
may be devised to meet future conditions of agriculture and country 
life.” 

The first year following the passage of the act was primarily a 
period of adjustment, for “ as is always the case with new statutes 
drawn for the most part in broad general terms, there were many 
problems of administration to be solved in putting the Smith-Lever 
Act into full operation.” Work of the kinds contemplated by the 
act was being conducted by the Department, State departments of 
agriculture, the State agricultural colleges, and county farm bureaus 
or similar organizations. The State and local organizations varied 
widely as regards the laws, regulations, and relationships pertaining 
to their work, and their funds were derived from both public and 
private sources. While there was already considerable cooperation 
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between the Department and coimty extension agencies, there were 
no well-defined policies for such cooperation, and there were large 
areas of operation and of organization in which it was functioning 
imperfectly, if at all. 

These couddions ond Ihe resultant need for a more centralized or- 
ganization and a more definite policy led to the establishment within 
the Department of the States Kelations Seiwice to have immediate 
charge through its extension offices of the Department’s relations, and 
the creation within each agricultural college of an extension division 
to administer its entire extension funds in agriculture and homo eco- 
nomics. By 191T a strong cooperative extension organization had 
been established in every State. In a large way, the first three years 
“ settled the principles and methods for the successful and permanent 
establishment of a national system of extension work in agriculture 
and home economics, in which Federal, State, and county forces wore 
to cooperate closely and in which many thousands of farm men, 
women, and children were to participate.” 

An important section of the monograph deals with the war-time 
extension work of 1917 and 1918 and immediately following the 
signing of the Armistice. This period furnished a much heavier 
and more vital responsibility than had been dreamed of, and it 
materially affected the character of the extension work. Food 
production and conservation became outstanding objectives, and 
many new and unexpected duties devolved upon the organization. 
Despite an excessive turnover of competent workers and other diffi- 
culties, its sphere of influence greatly widened. The number of farm- 
ers actively cooperating in extension work increased from about 
100,000 in 1915 to more than 276,000 in 1919, and the number of farm 
women cooperating in the home demonstration work from 6,000 to 
more than 125,000. The enrollment in boys’ and girls’ clubs during 
the same period rose from about 260,000 to 614,000. On June 30 
1919, over 76 per cent of the counties had a county agricultural agent, 
and 35 per cent had a county home demonstration agent. 

The period of postwar readjustments likewise presented new and 
serious complications. In considerable degree the educational pur- 
pose of the extension work had become supplanted during the war 
by various forms of service for individuals and organizations and 
for the Federal Govei'nment. When the war was over the economic 
problems of farmers became so pressing and acute that the need for 
this personal service continued to be felt, not only in matters re- 
lating to agi’icultural production but in the marketing of products. 
Tliis situation led to difficulties as regards relations with commercial 
ginups and similar bodies and ultimately to the development apart 
from the extension force of local farm bureaus and State and 
national federations thereof. 
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Gradually the extension services 'were able to resume more fully 
their functions as educational agencies and to build their program 
upon a community basis. Increased attention was given to methods 
of instruction and of organization. The monograph closes with the 
abolition of the States Eelations Service in 1923 and the regrouping 
of the Department’s extension activities into the Extension Service. 

The general status and progress of the work at that time may be 
visualized by a few summary figures. In the nine years following 
the passage of the Smith-Lever Act the funds for exiension from all 
sources had risen from $3,697,236 in the fiscal year 1916 to $18,821,114 
in 1923. Slightly over one-third of this amount, or $6,963,202, 
represented the Federal appropriations, while from sources within 
the States the offsets for the Smith-Lever funds were $5,400,000, 
additional State and college funds $1,628,572, county funds 
$4,125,676, and contributions from farm bureaus and miscellaneous 
sources $713,696. For the maintenance of the Washington exten- 
sion office about $214,000 was available, while of the fundb for the 
States there was used approximately $1,015,000 for administration, 
$9,038,000 for county agent work, $3,013,000 for homo demonstration 
work, $1,112,000 for boys’ club work, $3,239,000 for extension special- 
ists, and $604,000 for extension schools, fairs, publications, and 
miscellaneous. The total number of cooperative extension employees 
was 4,564, of whom 384 were administrative leaders, about 740 
extension socialists, and over 3,400 county and local representatives. 
As a partial measure of their activities there may be cited the fact 
that in the calendar year 1922 about 885,000 demonstrations were 
conducted by farmers or members of their families under the guid- 
ance of the various classes of extension agents. 

Nearly six years have elapsed since the date with which Dr. 
True’s monograph is terminated. This period has likewise been 
eventful and important. Much progreos has been made under the 
new plan of organization, and the financial difficulties occasioned 
by the steady enlargement of the system and the decreased purchas- 
ing power of the dollar have been materiallly alleviated by the 
enactment of the Capper-Ketcham Act of 1928. Inevitably the 
extension seiwice is still facing many serious problems, but its days 
of pioneering have evidently passed away. Taken as a whole the 
movement probably represents the greatest venture undertaken any- 
where or at any time in attempting to ameliorate the economic and 
social condition of a people along these lines. It, therefoi-o, means 
much that in so short a period the woik should have become so 
widely appreciated and so thoroughly accepted and assimilated as 
a potent factor in the education of the nation. 
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Colloid chemistry, theoretical and applied.— H, Biology and medicine, 
edited by J. Alexandlb (Neio York: Chan. Catalog Co., 1928, vol 2, pp. 
figs. 246). — ^This volume, the second of this series (E. S. R., 55, p. 709), has been 
compiled from articles dealing with the phases of colloid chemistry more espe- 
cially related to biology and medicine. Exclusive of the editor’s preface, the 
volume contains 67 papers especially prepared for the purpose, and as an 
appendix a lecture on The Explanation of the Colloidal Behavior of Rroteins 
by J. Loeb, whose intended arllcle for this volume was not completed before 
his death. 

Oataphoresis mid the electilcal neutralization of colloidal material, 
S. Mattson (Jour. Phys. Chem., 32 (1928), No. 10, pp. 1532-1552, figs. 8). — Fol- 
lowing a bi*io£ review of a number of problems in which the author considers 
cataphoretie investigation a means of important advances, description is given 
of a simple fojm of cataphoretie cell defeigned to avoid methodic errors con- 
sidered to have arisen from the nature of the apparatus ust^l. Oriliclsm of 
several designs is made, the new cell being itself a modidcation of a design 
previously published (E. S, R., 48, p. CIS) by the author of the present 
contribution. 

The cell consists mainly of a thick-wallcd cnpillory tube of an Inside diamelcr 
of 2.35 mm., 22.3 cm, in length, and terminating in two larger vessels. One of 
these is a simple ^ort, wide tube having its walls so contracted at the base as 
to be continued smoothly into those of the capillary, while the other is a short, 
wide vessel drawn down at each end to terminate in a glass stopcock and com- 
municating with the c-apillary tube midway between the two (Hu^ks. At about 
the middle of the capillary the thick wall is ground down to within 0.2 mm. of 
the inner wall to form a plane surface through which microscopic observation 
of the movements in the tube can be made, the piano hurfac'e being either ijol- 
Ibhcd or covered with a piwc of thin cover glass attached with Oanada balsam. 
At right angles with the piano through which obhovvatiou is made another plane 
surface is ground to admit a beam of light illuminating the particles to bo 
observed, as in the ultramicroscope illuminating system. Large platinum elec- 
trodes are placed In the end vessels, as close as possible to the ends of the 
capillary tube and connected with a 220-volt direct current supply through 
leads sealed through the glass. 

This apparatus was attached to the stage of a microscope, and the observations 
were made at a magnification of 150 diameters. A commutator switch and a 
50-watt lamp used as resistance completed the essential electrical arrangements, 
and illumination was obtained from a system similar to that used for the 
ultramicTOscopo. 

Invebtigational work carried out by means of these arrangements and detailed 
at considerable length may in part be summarized as follows: (1) With respect 
410 
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to the electrical neutralization of clay suspensions by aluminum salts, the experi- 
ment showed that the products of hydrolysis of these salts rather than the 
trivalent cations constitute the active agent and that adjustment of the pH 
value to about 5.2 is essential to the highest degree of efficiency. (2) In the 
case of the electrical neutralization of clay by methylene blue in the presence of 
various anions and cations, the isoelectric ratio methylene blue : clay was in- 
creased by anions and decreased by cations with an effect increasing with the 
valence of the ion. (3) The quantities of methjlene blue required to neutralize 
the electronegative proteins in milk decreased with increasing acidity of the 
milk, and the electrical neutralization of the colloidal materials in raw sugar 
and molasses indicated a proportionality between the neutralizing power and 
the quantities of the colloidal material present. (4) Barium sulfate was shown 
to be electropositive when present alone or with an excess of barium but electro- 
negative in the presence of an excess of sulfate, the electropositive condition 
causing a decrease, and the electronegative condition an increase, in the pH 
value of the solution. The last-named effect is explained by the assumption of 
an adsorption of the OH and of the H ions, respectively, of the water present. 

The work is a contribution from the New Jersey Exi)eriraent Stations. 

The preparation of coarsely porous nltrafUters [trnns. titlel, H. Bechhold 
and K. Siuberetsen {Biochcm, Zisclir., 199 (1928) No. 1-3, pp. i-7). — ^Description 
is given of a procedure for preparing relatively large-pored collodion ultra- 
filter mcmbrances, the essential modification of the method consisting In the 
coagulation of the film of glacial acetic acid-collodion in on acetic acid solution 
containing 18 per cent or more of water, rather than in water alone. The mem- 
branes obtained were denser in proportion as the dilution of the acid in which 
the coagulation took place was increased. By varying the concentration of the 
glacial acetic acid collodion solution and the water content of the acid in which 
the films were hardened, it was found possible to produce ultrafiltration mem- 
brances of any desired degree of poro'-ity. The possibilities of the modified 
method are briefly discussed. 

The relation of the g]*owth of certain micro-organisms to the composi- 
tion of the medium, I— HI, V. Reader (Biooliem. Jour., 21 (1921), No. i, pp. 
901-912, fig. 1; 22 (1928), No. 2, pp. 43^-439). — ^Tbroe papers are presented. 

I. The synthetic cvlturc wedivm (pp. 001-^)7). — ^The first of these papers 
deals with the basal food requirements of three microorganisms, Sarcina 
am'ajitiaca, Streptothrix corallinvs, and a while Streptothrix. The optimum 
conditions for pjrowth wore an H-ion concentration of pll 7.4, a salt mixture 
consisting of (NHi)>S 04 0.30 gm., MgSOi, lUiO 0.07, KHaPO* 0.10, KaHPO* 0.016, 
NaCl 0.05, and Ca(NOj)a 0,04 gm. in 100 cc., and a concentration of glucose of 
0.5 per cent Under these conditions it was found that tracts of manganese or 
iron did not increase the rate or amount of growth, and that glucose might be 
replaced by glycei'ol, mannitol, arabinose, lactate, citrate, pyruvate, or glycogen. 
Amino acids did not supply an improved source of nitrogen, ammonium baits 
proving more effective. In all cases it was found possible to obtain marked 
improvement in the rate of growth by adding minute quantities of broth or 
other bios-contalning substances. 

II. The effect of changes of surface tension on growth (pp. 908-912). — ^In 
the second paper evidence is presented that the growth-promoting activity of 
broth or antineurltic vitamin concentrates for 8f. corallinns is not due to a 
lowering of the surface tension of the medium. 

III. The effect of the addition of growth-promoting substances to the sgn^ 
thetlc medium on the growth of StreptotJirijB eoralUnus (pp. 434-430). — ^This 
paper reports a systematic study of the nature of the substance or substances 
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In broth wh>ch have been found to stimulate the cprowth of fif. corallinvs. With 
the synthetic medium prepared under the optimum conditions described in the 
first paper, a slundardlzed beef broth, 1 cc. of which represented O.o pn. of 
fresh heart muscle, was found to promote fair growth in a 1 : 2,(X)0 concentra- 
tion of the synthetic medium and vicrorous growth at a concentration of 1: 400 
or above. Broth kept at room temperature for two days lost some of its 
activity, but kept in the laboratory at pH G.5 for three months retained its 
activity. Tlie growth-promoting factor was soluble in water, insoluble in 
ether, and dialyzable through collodion sacs. It was partially but not entirely 
destroyed at the charring temperature 170® 0., was not precipitated by either 
neutral or basic lead acetate, and was not recoverable either in the precipitate 
or filtrate from mercuric chloride. 

Tests of other materials for the presence of the growth-promoting factor 
showed its presence in yeast preparations, rabbit muscle, serum, and wheat 
embryo. Unlike the antineuritic vitamin, it appeared to be stable to alkali. 
An extract which had an activity for pigeons of 0.2 mg. per day retained its 
activity for S. corallinus after boiling with n/ 4 sodium hydroxide for 60 minutes. 

Streptothrix corallinus in the estimation of vitamin Bi, J. Obe-Ewing and 
V. Headeb (BiocJiem, Jovr,, 22 (1928), No, 2, pp. With certain limita- 

tions the growth-promoting properties of antineuritic vitamin concentrates for 
S, coralliniia, a*? noted In the above paper, have been found to he a reliable 
index of the concentration of this vitamin. The method consists esseiitlally 
in comparing the amount of growth, as measured by the turbidity of the suspen- 
sion in ImoTO dilutions of the concentrate being tested, with the growth in 
graded concentrates of a standard torulin, the pigeon dosage of which is 
known. Two sources of error are recognized in the use of the method in 
following the fractionation of the antineuritic vitamin, (1) the growth of 
the organism is markedly retarded by certain reagents used in the extrac- 
tion process, particularly mercury, silver, and platinum salts; (2) an ab- 
normally rapid falling off of growth may occur as the dilution is increased. 
Both of these can be detected by observing the growth in the standard flask 
of highest concentration, which will show poor growth in the first instance and 
give results inconsistent with succeeding dilutions in the second. These 
anomalous results have thus lor been obtained only with fractions before the 
charcoal adsoi 7 >tion stage. 

Note on the Menins^ococens as a source of the growth factor for Strepto- 
thrix coralliims, J. Oieb-Ewing and V. Readeb (Biochem, Jour,, 22 (1928), No, B, 
pp. 443, 444 ), — ^Evidence is presented briefly that a strain of Meningococcus 
Type I is capable of growing rapidly upon a moat extract medium which has 
been completely freed from Sf. corallinus growth factor by cliarcoal extraction, 
and that following the growth of Meningococcus in this medium S. corallinus 
is able to grow In the same medium, thus indicating that the Meningococcus 
in its growth has synthesized the growth factor for 8, corallimis. It is noted, 
however, that the degree of 8. corallinus growth falls off more rapidly than 
is warranted by the dilution of the medium, and consequently the claim cannot 
be made that the Meningococcus is capable of synthesizing ttie antineuritic 
vitamin. « 

The relation of vitamin Bi to the growth-promoting factor for a Strepto- 
thrix, R. A. Petebs, HL W. Kiwnebsley, J. Obb-Ewing, and V. Reaheb (Biochem. 
Jour., 21 (1928), No. 2, pp. 4h^i50 .) — In an effort to determine the relationship 
between the antineuritic vitamin and the 8 . corallinus growth factor, parallel 
tests have been made upon the pigeon and 8. ooraXlinus during the course of 
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numerous fractionations of yeast concentrates and the results have been 
reported in terms of pigeon units. 

Excluding the te^ts which <?ave the anomalous results noted previou’^ly, the 
only difiterences in the results with the two tests have been the greater stability 
to alkali of the coraWnus factor and an occasional regeneration of activity 
after treatment with phosphotuugstic acid. 

The authors conclude that the curative factor for pigeons is not Identical 
In all respects with the growth-promoting factor for 8. coralhnus. The fact that 
Che most active antineuritic fractions still promote the growth of 8. corallinm 
and that the eJTeot Is quantitatively the same as that of preparations which are 
many times less pure Is thought to suggest the possibility that the same nucleus 
may be involved in each case, some change making the factor unavailable for 
the pigeon but not for the bacillus. 

The synthesis of ot^-diliydroxyphenylalanine, 0. B. Habinoton (Biochem, 
Jour,, 2£ (J92S), No. 2, p. ^01). — ^The author’s attention having been drawn to 
some difficulties encountered by others in attempting to carry out certain steps 
of his recently noted synthesis of 3 : 4-dihydroxyphenylalanine (B. S. R., 69, p. 
802), he now presents an improvement in the preparation from the azlactone 
resulting from the condensation of vanillin with hippuric acid of the inter- 
mediate ethyl benzoylamino-3-methoxy-4-hydroxycinnamate. 

Dissolve 10 gm. of the azlactone in 100 cc. o£ alcohol and add 10 cc. of con- 
centrated sulfuric acid, boiling the mixture under a reflux condenser for 20 
minutes. Distil off under diminished pressure about three-fourths of the 
alcohol, keeping the bath temperature below 40® O. No discoloration should 
occur at this stage. Pour the residual yello^vish sirup into a dish and rub it 
up will! cold water with the addition of sodium bicarbonate sufficient to neutral- 
ize the sulfuric acid and to render the solution slightly alkaline. Take up the 
oily ester in ethyl acetate and again extract the aqueous solution with the 
earne solvent, combining, dehydrating, and evaporating the acetic ester solution. 
Dissolve the residue in warm alcohol and precipitate the ester by the cautious 
addition of water. (^*It separated fii*st as an oil which crystallized on rubbing; 
this crystallization is almost immediate if a trace of the substance be available 
for seeding.”) After some hours’ standing in an ice chest, filter off the precipi- 
tate and recrystallize it from 00 to 06 per cent alcohol. 

“ There was thus obtained 55 to 60 per coni of tbeorotical yield of the pure 
ester, molting point 129“.” 

A nolo on the cry stall! of free iirgluinc and histidine, H. B. Vicotby 

and C. S. Lkav^nwoutii (Jour. niol. Vhem.. 76 (1028), No. $, pp. 767-706, 
figs, jj).— Pure arginine was found to crystallize in prisms of the dihydrate 
from water and from 00 per cent alcohol in anhydrous plates. Pure histidine 
orystttlliz(‘d both from water and from 50 per cent alcohol in thin unhydroug 
plates, the last-named sohent yielding much smaller crystals than the water. 
The methods used in crystallizing the two bases are detailed, tlie crystal habits 
of each base are described, data Indicating the purity of the crystallized sub- 
stances are given, and the miero‘'*copic appearance of each base, as crystallized 
from water and as crystallized from the respective concentrations of alcohol 
above noted, are shown in photomicrographs. The work is a contribution 
from the Connecticut State Experiment Station. 

The chemical action of quinoncs on proteins and amino acids, E. A. 
Cooper and B. B. I1.unes (liioclitm. Jour., 22 (J02S), No. 2, pp. 377-325).— The 
present invesligtUion of this reaction was undertaken primarily lt> throw light 
on the bacterlcidul properties of quinones, bonzoquinone having shown several 
times the bactericidal effectiveness of toluquinouo. 
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In the case of the reaction with amino acids, the ratios of the quantities of 
benzoquinone to those of toluquinono reacting under similar conditions with a 
number of amino acids were observed to be for glycine 1.9-4.9, alanine S.9-6.2, 
r-leucine 2.7, Heucine 0.6-2.G, tyrosine (solid) 0.7-2.1, tyrosine (<lissolvod in 
N/10 HOI) 5.8, phenylalanine C.O, glutamic acid 4.3, asparagine 1.7-6.2, cystine 
(solid) 1.8, cystine (in solution) 2.4, mixture of diamiiio acids 1.9-7.0, trypto- 
phan 1.5-3.0, creatine 0.5-2.4, creatinine 1.0, glycyl^lycine 1.1, and glycdne oster- 
HOl 2.8. Similar comparisons wore carried out also with gelatin, with edestin 
in sodium chloride solution, and with “ albumin.” 

In conclusion it is stated that (1) quinonos readily decompose in aque^ms 
solutions under the influeuee of light, the change being accompjinied by a fall 
in bactericidal power. (2) Benzoquinone is from 4 to 17 limes more active as 
a germicide than is tolnquinone, the exact ratio depending upon the experi- 
mental conditions, although toluquinone is the more diffusible through a mem- 
brane and the more readily adsorbed by colloids. (3) The bactorkiclal effec- 
tiveness of beiizoquinono is increased by alcohol much more than is that 
either of phenol or of toluquinone, and the initial stages of the reaction of 
benzoquinone with glycine are greatly accelerated by alcohol. (4) “Whilst 
there is relatively only a small difference in the apparent reactivity of the 
quinones toward yeast, bacteria, proteins, peptones, peptides, and even certain 
amino acids, benzoquinone reacts up to 7 times as readily as toluquinone with 
other amino acids. (6) Toluquinone is adsorbed to a somewhat greater 
extent than benzoquinone by charcoal and desamino-albumin. The difference, 
however, is not sulBciently gi’eut to justify the conclusion that adsorption is 
the primary factor in the protein experiments, and the evidence points to the 
conclusion that the small differences in the uptake of benzoquinone and tolu- 
quinone by proteins have a structural explanation. (C) The germicidal 
power of the quinones is not necessarily due to their chemical interaction 
with the cell-proteins, but is to an important degree associated with their 
reactivity toward tlie simpler cell-constituents, such as certain of the amino 
acids.” 

Modiffcations of the method for the determination of the basic amino 
acids of proteins: The bases of edestin, II. B. Vickery and 0. S. Leaven- 
worth (Jour. Diot. Chc7}i,f 76 Ko. J, pp. 701-722 ). — the puri)Oses of 

the simplification of the analysis and the simultaneous improvement of its 
accuracy, the separation of the histidine from the arginine, hero roi>orted from 
the Connecticut State Experiment Station, is made by bringing the solution 
to pll 7.0 after treatment with silver oxide in the presence of sulfuric acid. 
The arginine salt of silver is soluble under these conditions, while that of 
histidine is completely precipitated. The final determination of these two bases 
consists in the weighing of their dinitrouaphtholsulfonates (flavianates), while 
lysine Is determined in the usual way as the picrate. “Throughout tlie pro- 
cedure silver nitrate is replaced by silver oxide, which is added to a solution 
maintained acid with sulluric acid. The troublesome washing necessitated by 
the presence of the nitrate ion is thereby avoided. 

“Present experience indicates that when analyses are carried out with 
SO-gm. samples of protein, the proportions of the three bases indicated by the 
weights of their respective salts are approximately 90 per cent of the propor- 
tions which are found when a mucli larger sample of the protein is analyzed. 
It therefore seems justifiable to Increase the proportions so found by one-ninth. 
A large scale analysis of edestin indicates that this protein yields 2.08 per cent 
of histidine, 16.8 per cent of arginine, and 2.19 per cent of lysine.” 
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It was further found that “ the unexpected high solubility of arginine phos- 
photungstate is not due to a partial racemization, as the arginine recovered 
from a phosphotungstato filtrate possesses normal optical activity.” 

The estinaation of amino acid nitrogen in animal tissues, J. M. Ltjck 
{jQUi\ Biol, Ghem,j 77 ( 1928 ), No. 1 , pp. 1-13). — ^The procedure is as follows: 

Drop into liquid air in a mortar an excised sample of about 4 or 5 gm. of 
the tissue and powder this sample finely. Weigh out rapidly a 3-gm. portion 
of the powder to the nearest milligram, using a small weighing bottle. Trans- 
fer the material by means of 30 to 35 cc. of boiling 0.01 n acetic acid used in 
5 or 10 cc. iwrtions quantitatively to an 8 by 1 in. tube, and gi*aduate to 50 cc. 
I*romptly immerse the tul)e in a water bath and let it come lo the boiling 
point, shaking the tube occasionally. Remove the tube from the bath after 
7 minutes’ boiling and permit it to cool. Add 3 cc. of 50 per cent trichloroacetic 
acid, and make up the volume accurately to 50 cc. with water. Mix tho sus- 
pension thoroughly and allow it to stand 30 minutes, then add 2 gm. of 
infusorial earth, shake the mixture vigorously, and filter. Evaporate 35 cc. 
of the filtrate in a 100-ce. beaker over a free flame or on a hot plate lo about 
10 cc. Add 10 per cent of sodium hydroxide until the solution is alkaline to 
phcmolphthaleiii, from 10 to 20 droi)S usually being required. Continue boiling 
the alkaline solution for 2 minutes. Acidify with an excess of glacial acetic 
acid and carefully continue the coiicontration to a final volume of about 1 cc. 
Wash tills residue into the Van Blyke apparatus (E. S. R., 2C, p. 22) for 
deteriuinalion of the amino nitrogen. 

It is noted that in addition to the advantagi* of roiideriiig the material sufli- 
ciently brittle to permit of pulvedzation, the liquid air treatment rapidly lowers 
tlie temperature to a point at wlileh post-mortem ehanaos “ proceed iimueasur- 
ably slowly,” and also destroys the cells by the freezing and thawing. The 
value of trichloroacetic acid as protein i>recipitant for tlie deproteinization 
of such extracts as are here obtained Is also discussed in comparison with the 
properties of other precipitants commonly employed. 

The estimation of the Gianiino-nitrogen in the products of hydrolysis of 
proteins* J. C. Kkunot and X Knaqgs (Biochem, Jotir,, 22 (1928), Ko. 2, pp, 
— ^'-C’he results and conclusions here presented were secured in uu 
oxi)erimenlal stuHy of the discrepancies observed in the use of the protein 
analysis method of Van Hlyko (Ew S. R., 26, p. 22), and usually attributed 
to factors involved in tlie preeij station and treatmont of the lihosphotuiigstntos 
of the “ hcxoiie ” bases. A brief review of the published w<a*k on tho subject 
notes the ojiinions rea<‘ho(l by a number oC previou.s investigators. 

The pres('nt exporiimmts wore carried out with ossein, with the gelatin 
derived from it, and with dried codfish skins as the protein materials. The 
experimental vaidatlou in the comlltioiis of the clot ermi nation consisted in tlio 
application of a number of inodes of hydrolysis of the protein sample, changes 
in the total concentration of nitrogen present in the solution for pi'eeipltation, 
and in precipitating (1) at 20'* C, with filtration and washing after 24 hours, 
and (2) at 100® with 24 hours’ standing at laboratory temperature, followed 
by filtration and washing with a fixed volume of wash solution. Graphs 
illustrating tho general indications of the data are shown. 

In conclusion It is stated that the percentages of nitrogen precipitated by 
phosphotungstic acid from the hydrolysis products of protein depend upon (1) 
the concentratiou of nitrogen in the solution, (2) the temperature of the solu- 
tion, both at precipitation and during the subsequent settling period, (3) the 
concentration of the acid used in the hydrolysis of the protein, and (4) the 
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time dui'iDg which the protein is in contact with the cold acid before healing 
for hydrolysis. 

Convenient and rapid microanalytical tobacco investigation methods. — 

I, The microtitrimetric determination of nicotine [trans. lltlol, J. BounAk, 

J. Steatjb, and V. L. Nagy (Biochem. Ztschr., 195 No. pp. 10S--117 ). — 

A sample of 1 gm. of tobacco powder is weighed into a dry powder bottle of 
60-cc. capacity and provided with a well-llUing btopper. Oik^ cc. of a mixture 
of 3 parts of 33 per cent sodium hydroxide s&olulion and 1 part of alcohol is 
then added and well mixed with the sample by meins of a glass rod, after 
which 10 cc. of ether and 10 cc. of petroleum spirit are run in and well shaken. 
It is considered that in the case of tobaccos of iow nScolino content (1 to 2 
per cent) extraction may be complete in ono-half hour, and that in tlio case of 
tobaccos ot higher nicotine content the entire quantity will be dissolved in from 
one to two hours. An extraction period of two hours is regarded as safe in 
any case. 

After extraction the yellow-colored other-petroleum spirit solution is filtered 
quickly into a dry flask, 10 cc. is rapidly pipetted into a dry 300-cc. Erlen- 
meyer flask, ammonia is removed by means of a stream of air in the usual way, 
and there are then iidcled 10 cc. of water, 10 to 15 cc. of hydrochloric , 

acid, and a small drop of methyl red solution,* after which the mixture Is 
titrated back with sodium hydroxide to a yellow color. For convenience 
In calculating the result, it is noted that one-fifth of the observed quantity 
of nicotine, expressed in milligrams, gives the percentage of the base in the 
tobacco under investigation. 

Tabulated data obtained in tests of the method, made with 20 vaiieties of 
tobacco and in comparison with a gravimetric method, show close agreement 
among the results of the volumetric method, and a ditforcnce between these 
figures and those given by a gravimetric method averaging less than 0.1 per cent. 

The influence of sodium fluoride and thymol on the determination of 
urea by the urease method, A, E. OsTEitBEEQ and E. V. SoHairor {Jour, Biol, 
Chem., 76 (1928), No. S, pp. 7^9-754), — The use of sodium fluoride and thymol 
in the proportions 10 : 1 and in the concentration of 10 mg. or more x>er cubic 
centimeter oi the blood to be preserved was found to result in the retarding of 
the conversion of urea into ammonium carbonate by urease. 

'' Urea when added to either water or blood can not bo recovered quantitatively 
by the Van Slyke and Cullen procedure in the presence of sodium lluorldc. If a 
longer period of incubation is used the urea values approximate more closely 
their true value. Thk procedure, however, is not recommended.’' 

Pi^eliminary investigations on the constitution of the liemi celluloses of 
timber, M. H, O’Dwyxb (Biochem, Jour,, 22 (1928), No, 2, pp, S8t--890). — lleport 
is made of a preliminary investigation into the constitution of the hem i celluloses 
of timber as represented by the substance designated hemicellulose A” obtained 
in a manner detailed in a previous communication (E. S. R., 5G, p. 10) from 
beechwood and from American white oak. Some idea of the complex nature 
of these investigations may be gathered from the fact that the acetates obtained 
contain apparently three different substances.” 

Of the hemicellulose A from beechwood 80 years old, 80 per cent could readily 
be acetylated, while of the substance of the same designation as obtained from 
an older beech and from oak heartwood but 20 per cent was acotylated under 
the same conditions. It Is concluded that the nature of the hemlcclluloaos is 
apparently dependent upon the age of the wood. The hemicelluloses both from 
beech and from oak contained methoxyl, of which about ono-half seemed to be 
present in the ester form of combination. The remainder resists drastic 
methods of de-esterification.” 
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Methylation of tlie acetylation residue was carried out in the case of the oak 
wood hemicelluloise with the result that a considerable rise in the methoxyl 
content was observed, and the signiflcance of this fact as supporting the Idea 
of the presence of unsubstituted hydroxyl groups is noted. “This . . . was 
accompanied by a large increase in nsh after re-melhjlation of the substance, 
due to the formation of a sodium compound.” 

Studies on pectin. — ^II, The estimation of the individual pectic sub- 
stances In nature, D. R, Nvnji and A. G. Nobman (Biochem. Jour,, 22 {1928), 
No, 2, pp, 596’~60Ji), — ^This article presents a procedure based upon principles 
formulated by Carrd and Haynes (E. S. R., 47, p. CIO), “It is proposed event- 
ually to follow by this method the regional and seasonal changes in some 
selected types of plant or plants, at the same time proceeding with histological 
investigations on the same material.” The procedure detailed may be thus 
summarized : 

Extract a suitable quantity of the dried and powdered tissue for 24 hours 
at 85® 0. with about 200 cc. of the extracting solution (0.5 per cent aqueous 
ammonium oxalate or aqueous oxalic acid of the same coru'entration). Filter 
and wash the residue with more of the solvent, making up the filtrate and 
washings to 250 cc. Concentrate carefully 100 cc. of this extract on a hot 
plate to about 26 cc. If oxalic acid has been used as extracting solution, neu- 
tralize the acid exactly before concentration to avoid hydrolysis. Cool and 
add 3.5 volumes of 95 per cent alcohol containing 5 or 6 drops of the concen- 
trated hydrochloric acid. “The final concentration of alcohol should be not 
less than 70 per cent, and should be kept the same in all estimations.*” Allow 
the precipitate to stand several hours, then filter on a fluted paper and wash 
with acid alcohol until the washings show no further trace of oxalate. Place 
the filter paper and precipitate in a beaker and dissolve the precipitate by 
boiling with from 40 to 60 cc. of distilled water. (In the case of ammonium 
oxalate extracts use very dilute ammonia.) Filter off the solution and again 
boil the paper on which the alcohol precipitate was collected, using this time 
dilute ammonia in the case of aqueous or oxalic add original extracts and 
water in Uie case of ammonium oxalate extracts. Finally add a further quan- 
tity of water to the boiled filter pjiper, triturating with a glass rod and boil- 
ing. Filter and wash with hoi water and with hot dilute ammonia. Treat 
the combined filtrate and washings, “usually a little over 100 cc.,” with 100 
cc. of 0.4 per cent sodium liydroxide and allow to stand overnight. Precipi- 
tate tlio pectin by adding 60 cc. of normal acetic acid and an equal volume of 
11.1 per cent calclxim chloilde solution, and boil for at least 0 minutes. Filter 
as hot as iwssible through a tared filter paper, wash the calcium pectato gel 
free from chloiide. Dry the precipitate at 100“ and weigh. 

Results obtained by this method in the cases of some leaves, cereal grains, and 
fruits are given. 

METEOEOLOGY 

Climatic cycles and tree-growth. — ^Volume H, A study of the aumial 
rings of trees in relation to climate and solar activity, A. E. BoxiGtASS 
(Carnegie Inst, Wash, Putt, 289, vol 2 (1928), pp, Vll+m, pU, 9, figs^ 19).-- 
Studies in continuation of those previou^y noted (E. S. 11 , 42, p. 417 ; 43, p. 
809), especially with reference to the influmoice of rainfall and soil moisture 
on the ring growth of trees, are reported in detail with an extensive bibli- 
ography. Improvements in technique of collection and preparation of material 
and of new Instruments used in such studies are described. 

83300—29 2 
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The results show that “ soil inoistm-e is a stroiiftly controlling factor in ring- 
type, both in seauoia and yellow pine,” indicating that “ soil moisture gradi- 
ent below the trees could be used as an indicator of ring characters,” and 
confirm the relation of wet and dry climate cfCects to the solar cycle. “ Pro- 
visional results Indicate that the 11-year cycle aiaicars in the long sequoia 
records at 1300 to 1100 B. C., 300 B. O., A. 1). 35 io 240; 375 to 475; COO to 
650 ; 800 to 900 and 1250 onward, with the iulcrruption foUow’iag 1700. The 
dry years in the Flagstaff area tree-growth aiialyzt' best on 14 and 21 year 
cycles, with major dx'oughts at about 150-year intervals and minor droughts 
at 40 or 50 year intervals. The extension of tbo cycles observed In last 
200 years in the Flagstaff area indicates possible largo growth of trees in the 
1030*s and 1950's, with depressions in the early and late 1940’s.” 

Climatological data for the United States by sections, [July— August, 
1928] (U. S. Dept, Agr,f 'Weather Bur. Climat. Data, 15 (i.928), Nos, 7, pp, 
[1961, pU. S, figs, S; 8, pp, [1961, pis. 2, figs. 4).— These numbers contain bri(‘f 
summaries and detailed tabular statements of climatological data for each State 
for July and August, 1028. 

Beport on the phonological observations in the British Isles from 
December, 1926, to November, 192T, J. K. Olauk, I. I). Maiigary, U. Mar- 
shall, and C. J. P, Cave (Quart. Jour. Roy. Met. ^oc. [Jjotuloul, 5} (1928), 
No. 227, pp. 203-256, figs. 7). — Observations oC the usiuil kind at 419 stations 
are reported In detail and summarized In notes and diagrams. 

‘‘Again, as so often of late years, early warmth and consequent early flowering 
was made disastrous by exceptional frosts in Into April and May. In 1927 this 
was followed by continued cold and generally sunless drought, giving way in 
late June to an almost unprecedented period of very wet, cool, sunless weather 
with little break before October. For farming particularly the year was very 
bad, in some districts disastrous. Undoubtedly vegetable growth was abnormal, 
and it is possible that the October warmth and sunshine may have so ripened 
wood and laid the foundation for healthy buds as to have saved the situation 
for fruit crops in 1928 (largely frustrated for plums and pears by April frosts).” 

The “sukhovey” (hot winds) of the plains of southeastern Europe 
[trans. title], V, O. Askinazi (W. Askinazy) (Izd. Naiich. Mclior. Inst. (Jour. 
Boi. Inst. AmeVor.), No. 11 (1928), pp. (iO-lM/, ligs, 10: Bny. oT>«., pp. 

The conditions responsible for and accompanying these hot winds and the nature 
of the injury to plants caused by them tire explained. The injurious effect 
of the winds is attributed to the fact that the high tempera lure causes plants 
to give off moisture faster than they can draw it from the soil through their 
roots, and it is pointed out that the winds are esi)e<4ally disastrous when con- 
ditions are most favorable for a good crop. Tliree means of combating the 
winds are discussed, (1) Irrigation, esi)ecially by spraying, (2) use of dry farm- 
ing methods, and (3) selection of resistant plants. 

Sun-spot numbers and annual i*ainfall in Now Zealand, M. Kioson ( New 
Zeal. Jour. Boi. and TechnoL, 10 (1928), No. 2, pp. 90-91, fig- Z)*— A study of the 
relationship of a nn ua l rainfall at 47 stations in New Zealand having records 
covering periods of upwards of 29 years to the Wolfer annual observed sun-spot 
niunbers indicated a higher average rainfall at sun-spot maximum and a lower 
average at sun-spot minimum. There were, however, wide deviations from the 
average due to other causes than direct sun-spot effect, and the author concludes 
that “the results of this investigation are likely to be of more value in the 
problem of seasonal forecasting, as suggesting lines of research into those 
fluctuations of the general circulation of the atmosphere which are responsible 
for the differences between seasons, rather than as a direct means of 
forecasting.” 
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SOILS— FEETinZEES 

Ijysimeter Investigations {New York State Sta, Rpt, 1928, pp, 18, 19). — Con- 
tinuing previous work (E. S. R., 58, p. 816), on tlie less productive soil barley 
yields following two years of alfalfa were nearly three times those of barley 
following two years of timothy, and even on the more productive soil the 
yields following alfalfa were nearly twice those obtained after two years of 
timothy. The maximum tliltorence between alfalfa and timothy in the nitrogen 
content of the drainage water has been found to appear in the year in which 
the residues are incorporated into the soil rather than in the year in which 
the green manure crop is grown, the alfalfa rotation yielding in the less 
productive soil six times as much nitrogen as did the timothy, and twice as 
much on the more productive soil. More calcium, magnesium, chlorine, and 
sulfates, however, in the case of calcium about 30 per cent more, were leached 
from the timothy than from the legume rotation. 

The buffer method and the determination of exchangeable hydrogen for 
estimating the amounts of lime required to bring soils to definite pH 
values, W. H. Pcerke and S. L. Woklky {Soil Sci„ 26 {1928), No. 5, pp. 
363-375 ) . — ^The objects of the w’ork constitui lug the subject of this contribution 
from the Alabama Experiment Station are stated in the following terms: 
“ (1) To w’ork out a simple method for the determination of the buffer action 
of soils tovard base; (2) to determine the correlation betw’eon the buffer -action 
of soils toward base as determined In the laboratory and the amounts of lime 
required to bring soils to definite pll values by liming; (»3) to determine the 
H-ion concentration of soils limed in accordance with llieir content of ex- 
changeable hydrogen.” The following results w^erc secured : 

(1) It was found possible to determine satisfactorily the buffer capacity 
of soils with respect to base, and from the resulting figures to calculate the 
lime requirement to definite pH values, by placing 20'gm. samples of the soils 
in 150-ce. collodion sacks suspended in t50-cc. extraction flasks. Various suit- 
able additions of 0.1 n barium hydroxide Avere made to a series of such bags 
to furnish the desired scries of j joints to the base titration curve, after which 
distilled water w'as added in part within and in part outside the sacks in 
quanilties sufllciont to bring the total volume to 100 cc. The pH value of the 
clear dlfTusato w^as determined after 3 days’ standing, during which time the 
flasks wore shaken 5 or 0 times a day. 

(2) It was oljservod that soils thus treated wdth base in the laboratory 
show’Od lower H-ion coneout ratio u.s than did the same soils when treated 
with equivalent quantities *)f lime in gmmhouse i)ots'. “The liming factor” 
or ratio of lime reipiired in the field or greenhouse to produce the pH value 
yielded by a given quantity of base in the laboratory was found in llie case 
of 77 soils of widely different texture and acidity to show a noticeable uni- 
formity with ail average value of about 1.50. 

(3) Liming soils according to their determined content of exchangeable 
hydrogen brought them to pH values of about 0.5 only, not to pH 7.0. The 
reason for this difference is “believed to be because the lime reacts with 
other than the exchangeable hydrogen of soils.” The nonexchangeable soil 
complex is also considered responsible for the existence of the liming factor. 

(4) The determination of buffer action as described and the exchangeable 
hydrogen determination are recommended as methods for ascertaining the 
quantities of lime required to bring soils to desired definite pH values. The 
advantages of these procedures are briefly discussed. 

The identification and composition of the soil alnmino^silicate actiTe In 
base exchange and soil acidity, H. W. Kerb {Soil Soi., 26 (1928), No, 5, pp* 
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585-^98).— Having established in a previous contribution (E. R. R., 54), p 420) 
a mass acUon equation describing the heterogeneous equilibria involved in 
zeolite and soil base exchange, the author of this communication from the 
Wisconsin Experiment Station has continued the work with an attempt to 
ostablUh by the application of a constant, derivable from the equation men- 
tioned and "‘characteristic for each compound involved in the base exchange 
reactions,’’ the identity and composition of the material involved in base ex- 
change reactions in soils. The following are included among the results 
presented : 

The base exchange material of soils was found largely confined to the clay 
fraction, appearing to bo so intimately mixed wilh other colloidal material as 
to render impossible its separation by specific gravity methods ; and separaUon 
by means of solvents was complicated by the solution of other materials which 
obscured the results. It was found possible, however, by u‘=*ing the constants 
derived through the base exchange theory developed by the author to identify 
active alumino-silicates from diflCereut sources, the equilibrium conc^taiit appear- 
ing to be characteristic of each compound invoh cd in the base exc hange. 

Soil from which active organic matter had been completely removed by 
gentle ignition gave values for the constant which were in close agreement with 
those observed for the clay material bentonite, but quite different from the 
values given by the true zeolites tested. It is suggested from these results that 
bentonite and the soil base exchange compounds are identical Bentonite is 
said to be a mixture of at least two minerals, the separation of which by 
mechanical means is rendered very difficult by the colhddal properties of the 
substance. 

The active mineral of bentonite was decomposed by 18 hours’ boiling wilh 
normal hydrochloric acid, the liberated silicic acid having been extracted with 
a 10 per c4nt sodium carbonate solution. The analyses of these extracts then 
showed the ratio aluminum oxide : silicon dioxide to be almost 1 : 6. 

From, a further consideration of the base exchange reaction of cations of 
various valences, the active alumino-silicic acid appeared as a monobasic acid, 
“ and when due allowance was made for the unsatiiratioii of the compound, the 
analyses calculated from the free acid agreed fairly well with the formula: 
HaO (AliO,.OSiOa) .8HaO, 

The free acid was obtained by the leaching of a sample of bentonite with 
0.1 N hydrochl(»ric acid and washing the residue with water, (he acid being 
Insoluble. The water suspension of the acid «»howed a i)II value of 2.73. 

It is suggested that the alumino-silicic acid described is of widespread occur- 
rence in soils, and is possibly the predominant mineral, If not the only one, 
constituting the inorganic exchtmge complex of nonalkaline Foils. 

A type of bacteria abnndant in productive soils, bat apparently lacking 
in certain soils of low productivity, H. J. Conn (New York KUtfe Bia, TeeK 
Buh 158 (1928)f pp. 26, figs, apparently new bacloriul species, found 

abundantly in the good soils of the State but almost lacking in certain potirer 
soils, especially Volusia silt loam and Hoosick coarse sandy loam, is described 
and illustrated under the name of Bacterium gloVifonnia n. sp. This organ- 
ism was found not to grow in acid soils, but the two soils of low productivity 
above mentioned did not support good growth of the orgaulsm even after liming 
and inoculation unless a suitable source of carbon and nitrogen was also sup- 
plied. In either of the two soils noted B. glo'bifotmis was enabled to grow by 
supplying nitrogen in the form of an ammonium salt or an amino acid, and 
carbon in the form of a sugar, a polyhydrlc alcohol, oy pne of several organic 
adds, induding acetic. 
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The specific name reCers to the habit of the organism of changing from a rod 
form to a nearly or quite s]Jherical foim with increasing age of the culture, 

OoUiilose decomposition products as sources of energy for Azotohacter 
and B, amylobacter, P. G. Ketshna {Jour. Amer. 800 , Agron.^ 20 (1928) n 2^o, S, 
pp. 5 X 1 - 0 — Tins paper reports experiments loading to the conclusions that 
colliiloso in the form of finely ground filter paper does not supply in its decom- 
position the energy requirements of pure cultures of Azotohacter ; that the de- 
composition of straw can supply the needs, both of Azotohacter and Bacillus 
amylo’bacUr; that B, amylohaoter is able to fix more nitrogen when accom- 
panied by cellulose-decomposing bacteria than when accompanied by Tricho- 
derma, and utilizes the decomposition products more eflaciently than does 
Azotohacter; and that “nitrogen-fixing organisms are dependent upon other 
microorganisms for breaking down the cellulose material into available carbo- 
hydrates which they can utilize.” 

Soil reaction and nitrogen fixation, P. G. Krishna (Jour, Amer, 800 , Agron,, 
20 (1928), No, 5, pp, 515-5X8, Jig, X ). — ^A very good correlation between soil 
reaction and nitrogen fixation appeared, a progressive increase in nitrogen fixa- 
tion wiih decreasing soil acidity having been observed. Where about 3 mg. 
of nitrogen were fixed by soils showing pH values of from 5.2 to 5.9, from 8.6 
to 4.7 mg. wore fixed under like conditions in soils showing pH values of from 
6.9 to 7.65. No correlation could be dtunonstraled as between bacterial numbers 
and nitrogen fixation, bacterial numbers and soil reaction, or soil reaction and 
the disappearance of dextrose. “The ooil reaction is the dominant factor 
influencing nitrogen fixation In soils.” 

Distribution of nitrates in three layers of fallo^v soil, J. B. Smith (Soil 
8 ci,, 26 (X928), No, o, pp, SJ/7-350, fig, 1 ), — ^The study here reported from the 
Bhode Island Experiment Station consisted essentially in the determination of 
the nitrate content at various Intervals of the layers 0 to 7, 7 to 14, and 14 to 24 
in. from the suiface of a fallow area of Merrimac silt loam acre in extent, 
plowed in the spring, again plowed at midsummer and rolled, and cultivated 
throughout the experiment buflicienlly to prevent weed growth. The fertilizer 
treatment consisted in the application of the equivalent of l ton per acre of a 
6-^8-0 complete fertilizer, this application having been thoroughly mixed with 
the lop 7 in. of the soil. The forms of nitrogen used wore sodium nitrate, am- 
monium suit ale, and a high-grade tankage. The samples were obtained by 
eompocsiting IJ borings from each layer, and were examined immediately upon 
removal to the laboratory for moisture and nitrogen content. The recorded 
ohstMvallons and conclusions given are as follows: 

“ For the ('ill ire season, there was little actual loss of easily nitrifiable nitro- 
gen from the upper 2 ft, of n fallow plat, but vicissitudes of weather and the 
jiciivitics of the soil mi(‘roorgaaisms caused decided temporary disappearances 
of nitrates. Proportionate disappoaruuces of nitrates under growing crops 
might well constitute criticjil doticionclcs of available nitrogen. Nitrates mov- 
ing downward after leaching rains wei'e often retained in the subsoil layers, and 
at such limes the quantities there present were in excess of those remaining in 
the surface layer. Undei* midsummer conditions, nitrates leached from the 
npper soil layers were returned by tbe upward movement of soil water to replace 
that lost from the surface by evaporation.” 

Adsorption of poiabsinm from dlficrent sources and nitrification studies 
with Norfolk sandy loam, G. V. 0. Houani-AND ( 80 U 8 ci,, 26 (X928), No* 5, 
pp, S29-345, pi X ), — ^Theso experiments were carried out on a Norfolk sandy 
loam, very deficient In nitrogen, phosphoma, and potassium, and subject to much 
leaching during wet seasons. The investigation had the combined objects of 
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the determination of the relative adsorption of potassium fi*om potassium chlo- 
ride, potassium sulfate, and 20 per cent manuro salts, and of ascertaining the 
effects of these three sources of potassium upon the nitrification of dried ground 
fish, pacldng house tankage, and ammonium sulfate under the soil conditions 
specified. The data presented Include the mechanical analysis of the soil upon 
which the experiments were made, together with its water-holding capacity 
(29.2), Its total nitn>gen and total potassium contents (0.077 and 0.8S5 per cent, 
respectively), and its pH value (6.4), as well as the direct results of the experi- 
ments Indicated. The following are the conclusions stated : 

(1) Samples of Norfolk sandy loam soil adsorbed considerable ainounls of 
potassium when leached with 01 n soliithms of potassium salts. (2) The addi- 
tion of sodium chloride to a solution of potassium chloride, in the proportions 
found In manure salts, did not reduce the amount of i)Otasslum adsorbed by the 
soil, (3) Potassium sulfate was adsorbed to a slightly greater degree than 
potassium chloride. (4) The potassium adsorbed from a solution of potassium 
chloride was replaced by dilute acid more rapidly than the potassium adsorbed 
from a potassium sulfate solution. The addition of sodium chloride did not 
affect the replacem(‘nt of the potassium adsorbed from potassium chloride. 
(5) The nitrification of dried ground fish, packinghouse tankage, and sulfate 
of ammonia was inhibited when manure salts were used as the only source of 
potassium in complete fertilizer mixture. (C) A slight stimulating effect on 
nitrification was obtained when potassium sulfate was used. (7) In general 
nitrification decreased as the concentrate of the potassium materials increased, 
but the decrease was gi’eatest when manure salts were used. 

The Influeiice of fertilizer treatments on the content of exchangeable 
cations in Hagerstown silt loam, F. G. {Soil iSfri., 26 {1928), No, 5, 

pp, 377-38.^). — From the figures obtained in extractions with 01 n liydi‘ochloric 
acid of soil samples from the plats of the Pennsylvania Experiment ^Station 
general fertilizer experiment, in which an area of Hagerstown silt lonnr had 
been under continuous fertilizer treatment for 46 years, the author finds that 
when soil is repeatedly treated with commercial fertilizers or with organic 
nutrients “significant changes take place in the quantity and proportion of the 
so-called replaceable cations.” Liming tends toward the saturation of the 
absorption complex with calcium. Part of the potassium applied in comixierclal 
fertilizers is retained in the “acidoid complex,” imd the ammoniuiir ion from 
ammonium sulfate Is retained under suitable conditions to wnstllute a large 
I)erc*entage of the total absorbed cations. In a case noted among the experi- 
mental data given, the aminouium ion amounted to 52 i)or cent of the total of 
both mono- and divalent Imses absorbi^d. Aiimioiiliim sulfate “ in the amounts 
used in this experiment has netirly exhausted the active calcium and replaced it 
with NIL and H ions,” and “other fertilizer salts lend, in lesser measure, to 
exhaust the readily attackable calcium, replacing it with H ions.” 

[Long-continaed studies of soil treatment with special chemicals] {Neto 
York Stale Sta. RpU 1928, pp, 21-23 ), — In 30 years’ experiments “no improve- 
ments in crops were obtained that could be credited to the sulfur iu calcium 
sulfate, magnesium sulfate, sodium sulfate, or iron sulfate,” nor did these 
treatments cause any marked differences in the composition, though “ there were 
some increases in the sulfur content of the stalks, stems, etc., but none of 
significance in the seeds and grains.” With alfalfa as one of very few excep- 
tions, the cumulative additions of calcium sulfate reduced the yields of most 
crops. Magnesium sulfate had little effect on yields, but brought about the 
undesirable effect' of increasing the magnesium content of the crop at the 
expense of the calcium, the last-named constituent suffering “a noticeable 
d^resslon ... in such crops as red clover, alfalfa, com and rape.” 



1929] 


AGEIOXJLTITEAL BOTANY 


423 


With respect to tlie possible harmful accumulation of sodium compounds from 
sodium salts repeatedly used as fertilizers, it is stated “ that there is no indi- 
cation of any harmful effect on the growth of most crops from the applications 
of either sodium sulfate or sodium chloride, although continued for 30 years.” 
It is noted, however, that “the effect on the comixj&ition of such a crop as 
tobacco is undesirable, of course, and also on sugar beets if used for sugar.” 

The soil on which these experiments were carried out (Dunkirk clay loam) 
is noted as being “ representative of much of the better agricultural land of 
the State,” and is described as being normally only very slightly acid. 

AaHICTIlTUEAL BOTANY 

Native plants in their relations to situation, climate, and soil, F. 
Bawitsoheb (Die Ifcimiache Pfla)isicmveU in ilircn Bezicliungen zu Landseliaft 
Klima a»w2i Boden, Frclhurg L B.: Herder & Co. 192*1/ ^ pp. /X+2J8, pU. 11^ 
figs. 64). — Native plants are systematically discussed in relation to such condi- 
tions as situation, climate, and soil over a wide areal and chronological range, 
with a bibliography for each of the six principal divisions of the booklet. 

A southern upland grass-sedge bog: An ecological study, B, W. Wells 
and I. V. Skunk (North Carolina 8ta. Tech. Bui. 32 (1928), pp. 75, pis. 21, 
figs. 11). — The autliors present the results of an intensive study from tlie 
successional point of view of the vegetation and habitat of an upland grass- 
sedge bog in southeastern North Carolina. 

The bog ass()cles is divided into two conso<des, the typical bog represented by 
Campulosus aromatiens and the transitional bog represented by Panieum spp. 
The two conso<*los are said to be directly correlated In their distribution with 
the hydroperiod of the respective areas, the hydroperiod referring to the time 
the water table occupies a unit vortical zone or layer of soil next to tlie sm’face. 
The index hydroperiod is the time taken for the fall of the water table from the 
surface through a unit distance. This method is said to fuimish a new way 
in which to deal quantitatively with the primary soil factor concerned in the 
development of the bog soil conditions. ^ 

Quantitative <lula wore obLuinod for certain significant factors which follow 
as the result of the long hydroperiods. The lag or hold-over offec't of the bog 
factor complex was found when the hydroporiods were short ened. The story 
of succession from tlie original shrub bog to the gi’ass-sedge type is preseuted, 
and the probable changes in the absence of fire have been indicated. 

Practical aiqfiicatious of the data obtained in this study are presented, such 
as the \ise of the native vegetation ns indicators of drainage problems, the value 
of making hydroj^eriod observations, and the importance from a soil standpoint 
of i)reventing fires. 

The life of the plant coll, li. Oomues (La Vie de la Cellule V6g6talo. Paris: 
Armand Colin, 1927, pp. 2J6, figs. 16). — This is intended to bo a presentation of 
what Is actually known concerning the living matter of the plant 
The enzymatic function, of mitochoudria in the germination of cereals, 
B. S. IToknxng and A. H. K. PEmiE (Boy. Boo. {London], Proo,, Ber. B, 102 
(1927), No. B 7J6, pp. 188-206, pis. 6). — ^The behavior of the mitochondria which 
is here indicated appears to lend considerable support to the enzymatic concep- 
tion of mitochondrial activity. It is supposed that the starch-splitting enzyme 
is located within them or at tliolr surface aud is liberated when these bodies 
have reached the surface of the stiixch grains. In isolated ondosi)erms the 
mitochondria of intracellular origin are able to effect starch hydrolysis and 
depletion. No evidence was fouud of a secretion of mitochondria from the 
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aleurone layer or of depletion being in any way affected by secretion of enzyme 
therefrom. A similar secretion of mitochondria from the epithelial ceils of 
the scntellum occurs during the germination of both wheat and barley. 

Relation of hydrogen-ion concentration to growth of Ohlorella and to 
the availability of Iron, E. F. Uopkins and F. B. Wann {BoU Oats., 81 {1926), 
No. Jij pp. 353-3'76, figs. 5).— In further studies (E. S. R., 60, p. 24) on the influ- 
ence of H-ion concentration on growth under conditions as free us possible from 
complications due, for example, to (he t)resenco of microorganisms, tlio authors 
employed a Chlorella, and found that the growth rate in a highly buffered 
nutrient solution was directly influenced by the n-ioii concontration when the 
pH was less than 5.7. The acid limit fop growth of this uni< ellular green alga 
in the culture media listed was found to be 3.4. 

In solutions of pH greater than 5.7, the availability of iron was a growth 
limiting factor. Certain organic componncls, especially sodium citrate, hold 
Iron in solution in alkaline buffer mixtures of 7.4, though when calcium is 
present the iron Is completely removed from such solutions by the precipitated 
calcium phosphate, supposedly as the result of adsorption. Since calcium is 
not essential for the growth of Chlorella it can be omitted from the culture 
solution. Iron can then be maintained in alkaline solutions iu a form avail- 
able for growth by adding sodium citrate. In such solutions maximum growth 
occurred at 7.5. The alkaline limit for growth has not yet been established. 
In unbuffered nutrient solutions, marked changes in the H-ion concentration 
may be brought about by the unequal absorption of ions, resulting in increased 
acidity which in turn renders the iron available for growth. 

Further studies on growth of Ohlorella as affected by hydrogon-lon cou- 
ceutratiou, F. B. Warn and B. F. Hopkins (Dot Gaz., 8S (7.927), No. 2, pp. 
19jh201, flg^. S ). — ^It was found In the work noted above that in a highly bufforod 
culture solution containing calcium the true effect of the H-ion concentration 
on the growth of Chlorella sp. was masked by the lack of available iron in the 
more alkaline cultures, this condition being produced not alone by chemical 
precipitation of the iron hut also by its adsorption on the amorphous precipitate 
of calcium phosphate present inwall solutions more alkaline than pH 5.7. In a 
culture solution modified as here Indicated, maximum growth of Ohlorella, as 
measured by the dry weight of the crop produced, appeared at pH 7.5, the most 
alkaline solution of this scries. The present paper presents results of experi- 
ments with solutions of H-ion concentrations ranging from pH 5.0 to 9.5, the 
purpose being to establish if possible the alkaline limit for the growth of 
Chlorella. The molhoUs were the same as those previously used. 

The acid limit for growth, as previously reported, is close to pH 3.4. This 
has boon demonstrated in numerous experiments. The alkaline limit for growth 
is about pH 8.4. There appears to be no definite high point or maximum, the 
curve ascending rapidly from both the acid and the alkaline limits to a region 
lying between pH 4.6 and 7.0 in which the growth rate is quite uniform. Sugges- 
tions as outlined are, first, that the organism is not very sensitive to change in H- 
ion concentration within this range and, second, that under the conditions of the 
experiment some factor besides H-ion or OH-lon concentration is limiting be- 
tween pH 4.0 to 7.0. It is thought possible that if the iron content in this 
region be increased the fiat ikirt of the curve would disappear. 

Constant rates of continnoiis solution renewfil for plants in water cul- 
tures, J. W. Shivb and A. L. Stahl {Bot. Oaz., 84 {1927), No. 3, pp. 577-323, 
7)* — A continuously operating solution renewal apparatus for water culture 
plants is described as simple, compac^t, inexpensive, easy to operate, and modern 
ate as to attention reqnirement& A complete series of 36 cultures, each with 
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Its system of continuous solution renewal as here described, has been conducted 
on a rotalinar table 5 ft. in diameter. OTbis apparatus may be used with sand 
cultures as well as with plants in culture vessels. 

Chloride and salx>hate absorption from culture solutions by Bjgyptian 
and Upland cotton seedlings, A. R. C. Haas (Bot Gas,, 8^. {1927), No, S, pp, 
52^927). — In connection with the tabulation which is shown, results are claimed 
to suggest that the absorption ot chloride and sulfate by the roots of plants may 
not bear the bame relationship to one another in the different types of cotton 
seedlings as do the chloride and sulfate content of leaf tissue fluids. The 
absorption of ions by plants as a basis for distinctions between different forms 
of cotton seedlings requires considerable further study under controlled 
conditions. 

Signiflcance of traces of elements not ordinarily added to culture solu- 
tions, for growth of young orange trees, A. R. 0. Haas and H. S. Reed {BoU 
Gas,, 83 {1927), No. 1, pp. 77-84, 6), — ^This paper calls attention to the fact 

that long-coutinuod use of certain nutrient solutions, commonly considered 
complete, may produce injurious effects which can be removed by the addition 
of traces of elements ordiuarily considered unessential to plant growth. Dur- 
ing experimentation on the effects of salts upon the growth and composition 
of orange trees, it was found that injury of a characteristic type appeared 
usually after from 18 to 24 months. Every orange tree of several hundred in 
sand cultures in asphalted galvanized iron cans that had received cultnre solu- 
tions mode with dl&tilled water showed symptoms of decline, while orange 
trees in largo tank cultures of sand receiving a culture solution made with 
tap water showed no decline. Following a descriptive account, certain proba- 
bilities and bearings are discussed. 

Chemical treatments for controlling the growth of bnds of plants, F. E, 
Denny {Indus, and Engin. Chem., 20 (1988), No. $, pp. 573-581, figs. Desir- 
able or interesting diangos in product or habit are described as induced by 
stimulation due to the use of various chemical substances on such plants as 
potato, gladiolus, or Deutzia graoUts. Some of this work has been noted 
(B. S. R., 65, p. 820). 

The anatomical-physiological relations of the latex vessels in the assimi- 
lative system [Irans. lltle], O, BOttchbe {Bob. Oenlbh, Beihefte, 44 (1987), 
1. Aht., No. S, pp. 81 8-240, pis. 8). — ^The present account of the relations indi- 
cated, as found in a study employing Buphorbiaceac, Moraceae, and Clohoria- 
ceae, includes also a somewhat detailed morphological and histological devel- 
opmt'^utal comparison between latex vessels and sclerenchyma fibers as regards 
relations to the assimilative system. 

Mobile equilibrium iu leaf structure [irons, title], W. Alexanduov nud 
O. Alexandbova (Bot. CentbL, Beihctte, (1987), 1. Aht, No. S, pp.f867-892) 

An attempt is made to detail, in the case of Ipomoea purpurea, the degree of 
relation existing between leaf characters (particularly structure) and the 
form of water provision. 

Transpiration in drying leaves [trans. title], N. N. Kisselew (Bot Oenfhl, 
Beihefte, 44 (1987), 1. Aht, No. S, pp. 181-817, figs. 5).— Both with and without 
water supi)ly, the transpiration iu leaves of Tilia, Acer, and Ampelopsis was 
greater in the case of leaves exposed to sunshine than in that of leaves in 
shade. As to degree of wilting, the leaves of these plants will not separate 
Into sun leaves and shade leaves. In the case of Syringa and of Caragana, In 
which the shade leaves wilt much more quickly than do the sun leaves, tran- 
spiration of sun leaves goes on much more vigorously with water access and 
much less vigorously without water access than is the case with the shade 
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leaves. If in tlie case of Syrinsra water access is intormptod, the relations are 
altered between the transpiration of sun and that of shade leaves in ways 
that are particularized. In Syringa without water access, the sun loaves 
apparently regulate transpiration better than do the shade leaves. In such 
case, transpiration in the sun loaves, in contrast with that in the shade leaves, 
is sharply lowered before any marked judications o£ willing can be noted 

Relation of desiccating winds to fluctuations in ash content of citrus 
leaves and phenomenon of mottle -leaf, A. 11. 0. Haas and TL Rkh) (Bot, 
Qas., 83 (1027), No, 2, pp, 161-172, figs, J).— Ihe effects of desiccating ^vinds 
upon citrus leaves were shown by the high transpiration and wilting rale. 
Analyses here reported show a temporary accumulation of salts in the lo*ives 
accompanying excessive transpiration. The excess salt conlout of loaves 
which survived the whidstorms dihappeared during subsequent calm weather. 
An intimate relation appears between climatic conditions and salt content of 
leaves. The increased salt concentration in the loaves appeared to be due 
largely to calcium increase, and the increase in salt content of the leaves 
mainly to increase in the water-soluble portion, especially calcium. Appar- 
ently increased siilt content of the leaves afforded protection from excessive 
evaporation and emphasized the dynamic equilibrium between the leaf coll 
and its environment. Calcium loss through wind defoliation was inferred 
from the mottled condition of the next set of leav(‘s, and the loss of organic 
nutrients such as carbohydrates and proteins was inferred from the small size 
of the leaves subsequently formed. In later cycles of growth the shoots pro- 
duced large healthy leaves. The larger amounts of insoluble nitrogen found 
in injured leaves suggest that the desiccating wind had produced injury by 
coagulating the leaf cell proteins. 

Seasonal variation in specific conductivity of wood in tropical plants 
with reference to leaf fall, B. S. Inamdar and A. L. Shbivastava (Bot Oax?., 
83 (1927), No, 1, pp, 24-47, figs, 7 ), — ^A fundamental distinction is claimed to 
exist between monepodial and sympodial growth, the conductivity in tlie latter 
falling off rapidly from the base to the apex. The distinction which has been 
drawn between deciduous and evergreen trees refers primarily to the respective 
demands made by them on the water supply for transpiration purposes. A 
correlation Is alleged between the period of leaf fall and the increasi*cl water 
conducting capacity of the wood. 

Thermal relations of leaf litter to spring revegetation [trnns. title!, F. 
Fiebas (Bot C&itbl, Beihcfte, i4 (1021), 2, Aht, No, 2, pp. 170-198), --Tlio 
hastening effect of a layer of ground Utter upon spring revegetation in decidu- 
ous trees is dealt with in detail. While this influence is alleged to be consider- 
able, it is stated that its bearing upon earliness of blooming requires further 
investigatioia. 

Grouping of Iconics according to biological reactions of their seed 
proteins, I. L. Bald'WIN, B. B. Fred, and E. G, H.\stings (Bot Qas,., S3 (1927), 
No, 3, pp. 217-2 iS, figs, 2 ), — In this work the protein chaiucters of 29 species of 
the commonly cultivated legumes were studied by means of the precipitin and 
the anaphylaxis reactions. The results have show that aU members of any 
cross Inoculation group are closely related with respect to the protein characters 
of their seeds, and in the majority of cases all legumes which possess closely 
related seed protein complexes cross inoculate. Possibilities are considered. 

Studies on the Coccaceae, IX— XV, G. J. Huokbr (Now York State Sia. 
Tech. Buis. 135 (192S), pp, 31, pi, 1; 136, pp. 18, pis. 5; Hi, pp. 13; IJfi, pp, 10; 
X4S, pp. 64; I44t PP* 20).-~ln continuation of studies on the Coccaceae (B. S. R, 
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52, p. 619; 66, p. 32G; 69, p. 269) seven additional contributions are given as 
follows : 

IX. Further 8tudicH on the classification of the micrococci, — Studies of 361 
cultures of micrococci lire said to liave shown that 3 additional species should 
be added to the 10 formerly recognized. These species are Mici'ococcus agilis, 
M, }hodochrou8j and M. roscofulvus. A revised key to the species of Micrococcus 
is given. 

X. The motility of certain cocci, G. J. Hucker and L. M. Thatcher. — Studies 
of strains of micrococci, sarcinao, and streptococci have shown that some 
species were actively motile, and flagella were demonstrated on three of them. 
No characters were found which wore correlated with motility, and it is 
believed that the motile cocci should not be placed in a separate genus. 

XI. Effect of the medium upon the formation of chains the streptococci * — 
Selected strains of streptococci grown in milk, blood-serum broth, and bile broth 
showed that the medium influenced the chain-forming ability of the organisms. 
Streptococcus lactls produced no chains when grown in milk, but did when 
grown in bile or blood-scium broth. Pyogenic ^streptococci generally formed 
long chains when grown in milk or broth containing bile or blood serum, and 
the presence of blood serum or bile is said to have enhanced the latent ability 
to form chains. Exceptions were noted that preclude the conclusion that milk 
containing paired streptococci was fiee from pyogenic types. 

XII. Action of the sfreplococci upon casein. — ^Paracasein and casein were 
found to bo unavailable as sources of nitrogen for the streptococci. When 
furnished chemically pure casein as the only source of nitrogen, these strains of 
streptococci did not produce visible gro’wth if washed cells were used as the 
inoculum. In largo amounts of unwashed cells the streptococci associated with 
milk and milk products generally produced growth. Under no condition did the 
pyogenic streptococci produce gi'owth when chemically pure casein was fur- 
nished as the only source of nitrogen. 

XIII. Production of carhon dlomde hy the streptococci. — Studies are reported 
of a number of strains of streptococci to determine their ability to produce 
carbon dioxide from peptone or carbohydrates. Most of the strains showed an 
increase In the amount of carbon dioxide produced as the amount of peptone in 
the medium w’as increased. ;8f. citrovorm and B. he fir produced no carbon 
dioxide from peptone, but formed rclativtdy large amounts from glucose. The 
ability to produce carbon dioxide from glucose and not from peptone seemed to 
be confined to these two species. 

XIV. 0 detain hioohetnioal rcaclions produced hy the streptococci. — The author 
claims that the streptococci can be divided into two groups on the basis of the 
type of lactic acid produced. The low acid producers, which were found gen- 
erally to prefer levulose to glucose, attack the pentoses, forming relatively large 
amounts of volatile acid, and many times produce carbon dioxide, and all form 
levolactic acid. It is claimed that the more common typos of streptococci all 
produce dextrolactic acid. The nonhemolytic strains are said to produce acetic 
acid and a volatile acid with a higher distilling constant than acetic, while the 
hemolytic types form, In addition to acetic acid, a volatile acid with a lower 
distilling constant than that found for acetic acid. 

The strains which produce levolactic acid were found to hydrolyze the lactose 
much faster than when it was converted into acid, while the remaining types pro- 
duced acid as rapidly as the lactose was hydrolyzed. 

The conclusion was drawn that the biochemical reactions produced by tlie 
streptococci studied may bo used as a basis for differentiating the species in 
this genua 
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XV. Relationships of the various aoidrproteolyiio cocci. — ^It Is claimed that 
there are two dlslinct types of acld-proteolylic cocci. One comprised strains 
which prove to be micrococci, the remaining type strains of streptococci. The 
species belonging to each type are enumerated. 

It is concluded that acid-proteolytic cocci should not be considered from a 
systematic standpoint as a separate genus. Many of the oiganisms of this type 
being studied in bacteriological laboratories are said to bo true streptococci, 
while others are cocci identical with well-rccogniaed and common species of the 
genus Micrococcus. 

Glassification of the strei)tococci (NiW Yorh kitatc Sta, Rpt pp. 28, 
2P).— Following the study of the micrococci (see above), work was continued 
with the streptococci to arrive at a basis for their classification. Studies were 
made of the various species of this group, and the results are said to clarify 
much of the con fusion in regard to the relatioushi]) of important species and 
to aid in correlating the results of previous invesllgatorh. This is said to be 
irarticularly true oi the types of streptococci that survive pasteurization. These 
types are considered to bo entirely different from the forms associated with 
the normal souring of milk. 

GENETICS 

The basis of breeding, L. F. Whitney (Vea? ITavm, Conn.: Rarle G. Fowler, 
192S, pp. 171+260, figs. 92). — ^The presentation of the principles of inheritance 
in popular terms. 

Anim al evolution, A. H. Claiuec (Quart. Rev. Jiiol, 3 (19B8), No. pp. 523-5^1, 
fig. I). —A discussion of animal evolution in which suggested variation in differ- 
ent groups of animals is pointed out as a logical basis for the origin and develop- 
ment of new forms and the more delicate adjustment to environment. 

The stereogene as a hereditary unit: A now theory of inheritance ftrans. 
title], L. ISlAficzAo (Ztschr. luduhtivc Ahstam. u. Venrhiingslehro, 48 (1928), No. 
1, pp. 86-144) • — ^Essentially a chemical hypothesis for the explanation of the 
inheritance and determination of characters, including sex. 

The nature of chromosomes. — ^T, Efiects of reagents on root tip sections 
of Vida laba, R, O. Eael (Boi. Qaff., 84 (1927), No. 1, pp. 58-74, fiOB- t9).— 
Sections of Y. faba root tips treated with solutions of tribasic sodium phosphate, 
acid sodium phosphate, sodium phosphate at pH 6, sodium hydroxide, and 
pepsin hydrochloric acid, respectively, showed bwelling of the nucleus and 
chromosomes and almost eliminated staining capacity in the first and fourth 
of these preparations. Supposedly chromatin is dissolved out. Th(^ nucleolus 
is shown to consist of two elomenls, a peripheral and a central, the former 
probably contributing to the formation of the chroniosomos. A thcs)ry is pro- 
posed to account for chromonemata as indicating the presence of a thread of 
ultramicroscopic genes whoso split halves mutually repel each other within 
the chromosome. 

The suggestion is made that the visible parts of the chromosome and nucleus 
form an internal environment for the Interaction of the genes, but tliat they are 
not themselves the physical basis of Mendolian heredity. Changes in the con- 
stitution of this visible matter might produce a profound effect that only un- 
speclallzed forms could survive, gene mutations being responsible for minor 
changes involving specialization. 

Chromosome studies in Cypcraceae, 0. Heilborn (Tteredilas, 11 (1028), No. 
£-3. pp. 182-192, figs. 3). — ^The melotio divisions oC Catea> hornscimohiana X C. 
oederi are described, and additional chromosome numbers In Oarej^ spp. are 
r^rted. The author states that numbers ranging from 9 to 56 have been found. 
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OhromoRome studies In the Oyi><?raceae, with special reference to Scirpns, 
G. C. Hicks {Bot Gass., 86 (J928), No, S, pp, 295-811, pis. 2) Cytological studies 
at Harvard University on material collected in the vicinity of Boston suggested 
that aneuploidy is present in American species of ScliTpus and might be due to 
hybridization The chromosome numbers found include 18, 20, 21, 25-30, 28, 33, 
S4, 38, 39, 60-64, 53-55, 66, 56-67. 

Development of the embryo sac and young embryo of Hicorla pecan, 
N. G. WOODKOOF (Amer, Jour, Bot., 15 (1928), No. 7, pp, 416-421, pis, S). — In 
studies at the Georgia Experiment Station the author found 4 mega&pores to be 
the invariable rule in the pecan, the 4-megaspore stage being reached at the 
same time the stigmas became receptive. The embryo sac containing 8 nuclei 
became mature 1 week later. The pollen tube did not enter the embryo sac 
until about 2 weeks following pollination. This entrance was followed by an 
immediate fusion of one of the male nuclei with the primary endosperm nucleus, 
which in turn divided to form endosperm nuclei. The fusion of the egg and 
the second male nucleus did not occur until the fifth or sixth week following 
pollination, and the first division of the fertilized egg occurred about 2 months 
after pollination. 

Boot Inheritance In peas, E. 0. Juan (Bot. Gaz,, (1928), No. S, pp. S18-S29. 
figs. 4)- — Studies at the Colorado State Teachers College with two varieties of 
garden peas showed root length to segregate in the Fa generation in typical 
Mendelian form. A marked varietal difference was noted in the ratio between 
root and top length. Unsuccessful attempts to materially influence root pene- 
tration of tall plants by top pruning further suggest that genetic factors are 
the primary cause of root length. The form of the root system was very similar 
in the two varieties. 

Natural crossing between white flowered, and yeUow flowered sweet 
clover, L. E, Kibk (Sci. Agr., 9 (1929), No. 5, pp. 818-315). — ^Less than 001 per 
cent of natural a’ossing was observed at the University of Saskatchewan when 
a row of whitc-llowered sweet clover was grown between 10 rows of yellow- 
flowered on either side. In a cross between the two species the Fi hybrid 
possessed cream-coloi-ed flowers, and the F* progeny, consisting of 150 plants, 
gave four shades of yellow besides pure white and pure yellow, most being 
light or dark cream. 

Byc-wheat hybrids of the Fi generation in direct and reci]>rocal crosses 
[trans. title], N. MeIste® and N. A. TfuMftrKov (Tjumjakov) (Zhur. Opytn. 
Agron. iugo-Voslolca (Jonr. Bxpt Landw. SUdost. Mur. -Russian ds), 4 (1927), 
No. 1, pp. 87-97, figs. 5; Mng. ads., p. 97).— Rye 9 X wheat 8 hybrids were ob- 
tained from local rye pollinated by a pure lino of 'winter wheat (No. C48) at 
Saratov. About 2.6 per cent of successful fertilization was obtained In these 
reciprocal crosses, while more than CO per cent has been noted in direct crosses. 
Plants of the Fi from the reciprocal crosses closely resembled those from direct 
crosses in morphological characters and fertility. Maternal inheritance ob- 
served by Gaines and Stevenson (B. S. R., 48, p. 834) in rye X wheat crosses 
was not confirmed. 

Bye-wheat hybrids from reciprocal crosses, N. Meistbb and N. A. Tjto- 
jAKOFF (Jour. Getictlcs, 20 (1928), No. 2, pp. 283-245, pi. 1, figs. 4).— An English 
version of the study noted above. 

The pigmentation of feathers in hybrid fowls [trans. title], O. KunN 
(ZucTitungsJcunde, 3 (t928), No. 12, pp. 615-610, figs. 5). — ^From a study of the 
characteristics of feathers developing after plucking, the author concluded that 
the changes observed in the characteristics of feathers of hybrid fowls were 
a property of ilie Individual feather. The changes in the feathers associated 
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with advancing age, liowever, were due to time and were not a i)roperty of 
the individual feather follicle. 

“ Stick ” and “ mnltilunar,” a fourth linkage group in the silkworm, Y. 
Tanaka and S. Matsxjno {Jour, Dept, Agr,, Kyiiahu Imp, Unh\ I {1021) ^ No. 8, 
pp, 266-214^ pi. 1). — A character designated as stick, cuusiiig thin luid stiff cater- 
pillars, is described in the silkworm. The growth rate of siuii lar\ae is slower 
than normal and mortality is about 5 per cent heavier, although the difference 
varies with conditions. The gene for stick was linked with the gene multi- 
lunar, with 25.8 per cent crossing over. These, therefore, form a fourth linkage 
group. 

Some remarks on symbols, multiple allelomorphism, crossing over, and 
linkage groups in the silkworm, Y. Tanvka {Jou 7\ Dept. /I///*., Kyushu Imp. 
Univ., 1 {1921), No. 8, pp. 21o-219, Jig. 1). — The author suggests modification in 
the symbols for certain characters, and calls attention to the four linlcage groups 
which have so far been found in the silkworm. 

A sex-linked translucent gene which occurred indepondenily in throe 
different strains of the silkworm, Y. Tanaka {Jour. Dept. Agr., Kyushu Imp. 
Univ., 1 {1921), No. 8, pp. 261^263). — The author note's that the sox-liiiked trans- 
lucent gene os has occurred independently in three different races of silkworms, 
which is considered as an example of parallel mutation. 

The determination of the sex function in tlie fowl ft runs, title], A. l^lbzAUD 
{Krgeb, Physiol., 21 {1928), pp, figs, JO), — ^Tho author discusses the 

effects of castration of roosters and hens at different ages, bringing out the 
influence on the development of the various secondary sexual characteristics 
and other body characters. The relation of gonad transplantation to the de- 
velopment of particular characters is also discussed. 

Ovarian secretion and tumor incidence, W. S. Mubuay {Jour, Cunoer Re- 
search, 12 {1928), No, 1, pp, 18-25, flg, 1), — ^liJsscntially noted (E. S. Il„ 5fi, 
p. 325). 

Evidence that cancer is not a simple Mendelian recessive, 0. C. Littt.is 
(Jour, Cancer Research, 12 (1928), No. 1, pp, 30-46) , --The author presents evi- 
dence to show tliat cancer in mice is not inherited as a simple Mendelian re- 
cessive, since matings of unlike cancerous parents produce many more iion- 
cancerous individuals than do matings of parents with shnilar forms of cancer, 
and different types of cancer, are dependent upon different genes. More than 
one genetic factor is involved in the inheritance of the nonmammnry types, and 
the genetic boha's’ior of mammary cancer is quite distinct and different from that 
of other tyi)es in that mammary cancer is apparently sex limited and dominant. 

HELD CEOPS 

The transpiration ratio of farm crops and pasture idants in the Adelaide 
district, A. E. V. Richardson and H. O. Tbumblb {Jour. Dept. Agr, Ho, Amt., 32 
(1928), No, 3, pp, 224^244f flQS, 6 ), — ^Determination of the vrater requirements of 
farm crops and typical pasture plants in the Adelaide plains area during 1025, 
1026, and 1027 by the University of Adelaide showed that the transpiration 
ratio (B. S. R., 57, p. 733) varied from season to season with variations 
in the intensity of the physical environmental factors during the growing 
period of the crop, and particularly during the critical period of maximum 
transpiration. In southern Australia this critical period for cereal crops 
occurs normally during October, when the evaporation rate is often subject 
to great temporary acceleration from hot, dry, northerly winds. 

The average transpiration ratio for the period for dry matter and grain, 
respectively, was for barley 339:828, wheat 328:1,147, oats 379:1,153, lye 
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460:1,586, and peas 535:1,043. For wlieat the transpiration ratio increased 
as seeding was delayed, although the ratio for grain did not increase so fast 
as that for dry xnatter, due to an Increase in the migration ratio (percentage 
of grain to straw) with the later plantings. With cereals and pasture plants 
the transpiration ratio varied with the growth stage at which the crop was 
harvested. Grasses and clovers produced dry matter at relatively low cost 
during winter and spring, whereas in the final stages of growth considerably 
more water was required. 

The absorption of nutriemts by the roots seemed independent of transpira- 
tion, since in barley most of the nitrogen and mineral nutrients were taken up 
at a rather early growth stage, while transpiration increased exponentially 
and reached a maximum just after flowering. Application of soluble phos- 
phates resulted in a marked reduction of the transpiration ratio of pasture 
grasses and clovers, particularly in the early growth stages. With Danthonia 
pcnicillafat for all degrees of soil saturation and all harvests, application of 
superphosphate (acid phosphate) led to a material reduction in the transpira- 
tion ratio. 

The crops of Sind: Their geography and statistics, G. R. Ambekab (Bom- 
lay Dept. Ayr. Bvl. 150 (1021), pp. V'\-158+XT, pU. fO) .—Practical information 
is compiled on the distribution, acreage, production practices, uses, and in 
many instances insects and other pests and diseases, of cereal, legume, oil- 
seed, fiber, sugar, fodder, dyestuff, condimental and drug crops, vegetables, 
and fruits cultivated in Sind. 

Get alfalfa and clover seedings on light soils, A. G. Weidemann (Michi- 
gan Sta. Qvart Bnh, 11 (1928), No, 2, pp, 55-57), — Summer seedings of alfalfa 
and clover in grain stubble on light sandy soils succeeded during 4 successive 
years at Grayling, Mich. The stubble protects ffbm blowing sand, takes no 
moisture, tends to decrease evaporation, and holds a snow cover. Stubble of 
rye and oats has certain merits and demertts, the best stubble perhaps being 
that left by peas and oats for hay or some similar crop cut before ripening. 

New species of grasses from the United States, A. S. Hitchcock (Biol. Boc, 
Wa>ih. Proc., Ijl (1928), pp. 157-163), — ^Thirteen species pertaining to PuccinelUa, 
Poa, Fragn)stis, Agrostis, Muhlenborgia, Siwrobolus, Digltaria, and Eriochloa 
are dosciibcd as now, and 23 new binomiiials are listed. 

Spring grains in Now Jersey, H. B. Swiaoue and B. B. EVAiTr. (New Jersey 
Stan, Bid 473 (1928), pp, {(/, 15), — ^Variety trials led to the recommenda- 

tion of Kanota oats and Alpha barley for Now Jersey conditions. Loaders 
among the oats varieties included Kanota, Fulghura, Kherson, and Oomellian, 
and the highc‘st yielding barleys ombraevd Alpha, Club Mariout, and Man- 
churia. Kola, Red Bobs, and Java led the spring wheats, but the crop is not 
advised for the State. 

Barley has surpassed oats in the quantity of feed produced per acre, the 
best oats variety iJroducing 1,656 feed units of grain and the poorest barley 
1,860. Alpha barley, the best variety, produced 2,158 feed units per acre, 502 
more than that produced by Kanota, the best oats. Spring wheat varieties 
produced less feed per acre than most of the oats varieties. 

The soils and environmental conditions in the State are described, with 
comment on the relation between yields of spring grains and weather condi- 
tions. 

Abaoii-soll conditions in two districts of tho PMlippine Islands and their 
relation to fiber production, P. L. Sheehan (PUlip^ns Jour. 8cL, 37 (1928), 
No, 1, pp, 1-19, plB, JB).— The problem of weak fibers in abaca was Investigated in 
the Bicol provinces of Luzon and in tho Davao Province of Mindanao. 
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Differences in the quantity, texture, color, and composition of the ash con- 
tents of a fiber were found to be Influenced by locality, variety, maturity of 
the plant, and the grade of fiber. Analyses of ashes of abaca fiber samples 
indicated that the main food constituents other thtm nitrogen, coming from 
the soil, include potash, iron, alumina, lime, magnesia, and silica. Mechanical 
aiialyses of abaca soils suggested that abaca can thrive on the heaviest as well 
as the lightest soils if favorable chemical conditions and the pi*oper variety 
he provided. 

strong fiber was characterized by resistance to the action of hot water, 
whereas weak fiber had a relatively high percentage of wa tor-soluble sub- 
stance. The hot water extracts of strong and weak fibers consisted oC vary- 
ing quantities of higher organic and presumably fatty acids, both free and 
combined as salts with alumina, lime, iron, and potash. In the residue from 
weak fibers aluminum predominated largely over the other bases, while cal- 
cium and potassium were in excess in the residue from strong fiber. 

The production of abaca fiber is held unique in (hat the soil supports the 
same crop indefinitely without plowing or cultivation (except In one district) 
or fertilization beyond the abaca waste left to ferment in the fields after 
harvest. This practice has lesulted in a steady and heavy exhaustion of 
necessary nutrients and a consequent permanent acid condition on the soil. 
These conditions are indicated by the low average yield per hectare of the 
older abaca districts, and in the fiber an excess acidity that ahvays produces 
short durability and an enforced substitution of necessary salts by Inferior 
ones which results in a loss of tensile strength. Modern pitictlces in the 
Davao District have resulted in a rdatively belter soil condition, Increased 
fiber yield per hectare, and uniformly high fiber quality. 

The tensile strength of ll^^acA fibers in relation to their acidity^ P. L. and 
H. E, Shebman (PhilfppUe Jour, Sci*, 37 (1928), No, i, pp, 21-40), — Determina- 
tions on fibers of abaca from mans' sources show^ed that the natural ucid 
content of abaca is greater in fibers having low tensile strengths. As tlie 
tensile strengths of abaca samples decrease about 10 kg. per gram of weight 
per meter of length, the natural acidity of the fiber increases about 0.42 ec. 
for each 10 gm. The natural acid content was also found higher for Canton 
fibers \Yith a low tensile strength, although the relationship between the tensile 
strength and the acid content was less definite for those hybrids than for 
true abaca. Lo&s of*lens’le strength In abaca during storage was also affected 
by the ucid content. 

Fermentation as affecting the quality of Flilllpplnc ahaod, T. Danuki.ob 
and P. L. Sheemaw (Philippme Jour. 37 (1928) t No. pp. ///-67, pJ, 1 ), — 
Field observations and experiments gave tnaicatlons that all ci>inmcrcial 
abaca fiber produced by present methods of stripping is more or less heavily 
contaminated with bacteria, and that the juice and soluble substances accom- 
panying the fiber furnish the media for their prompt and vigorous growth. 
The process of drying should Immediately follow stripping, since It directly 
results in the practical sterilization of the fiber so long as it remains dry 
thereafter, whereas failure to dry fresh fiber promptly and thoroughly or wet- 
ting after once dried results In fermentation, the immediate effects of which 
are increased acidity, lowered tensile strength, change of color, and decrease 
of luster. These damaging effects on the fiber appear to be caused by the 
acid fermentation products of its soluble constituents as well as by direct 
action of the bacteria on the fiber. 

A national view of the adaptation of domestic alfalfa seed, H. L. West- 
avm (Seed 'Worlds B4 (1928), No. 12, pp. 7-9, 42, fig, f).— In emphasizing the 
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importance of nsing adapted varieties and strains of alfalfa, the author 
discusses factors encountered in varietal tests with the crop and indicates 
the particular adaptation of prominent varieties. 

Natural crossing in barley, F. J. Stevenson (Jowr. Amer, Soo. Agron., 20 
{1928), No. 11, lip. IWS-lWxS). — ^When white-hull varieties of barley were grown 
between black-hull sorts of the same tyi>o, growth habit, and heading date at 
the Minnesota Experiment Station, no hybrids were found in Hanna, a 2-rowed 
barley grown botw('eu 2 rows of Jet, nor in Oderbrucker, a C-rowed sort grown 
between 2 rows of Lion, whereas Consul, a 6-rowed bailey grown between 2 
rows of Gatami, showed 0.01 per cent in 1924, 0.12 jier cent in 1925, and 0.15 
per cent in 1926 of natural crossing. While one natural cross out of more 
than 10,000 plants was found between Manchuria and a black type, no natural 
crossing was observed between Manchuria, an awned variety, and Nepal, 
a hooded variety. Seasonal differences were not as effective as varietal 
differences. 

The influence of environmental factors on pigment patterns in varieties 
of common beans, F. V. Owen, I. M. Bubqess, and O. R. Buenham {Jour. Agr. 
Research lU. ^Sf.], {1928), No. 7, pp. fig^, 3).— When SmaU Yellow 

Eye and Old Fashioned Yellow Eye beans were grown on rich soil at the Wis- 
consin Expel iinent fc^tation in 1926 they carried more pigment than when grown 
on sandy soil at Monmouth, Me., by tlie Maine Experiment Station, apparently 
duo to environmental influences but not the i*esult of climatic differences. This 
was confirmed when highly colored Wisconsin-grown seed of Small Yellow 3B3ye 
planted at Monmoutli on sandy soil in 1927 failed to produce even as much 
pigment as Maine-grown seed. 

Two new varieties of red Icidney bean, Geneva and York, W. 0. Gioteb 
{Neur York Sltate Sta. Tech. Bui. 145 {1928), pp. 51, figs. 6 ). — ^Tlie history and 
characteristics, cooking quality, and reaction to diseases are described for 
Geneva (E. S. B., 58, p. 828) and York, new red kidney beans derived from 
a cross made in 1920 between White Kidney and Wells Red Kidney beans. 
Methods of bean Improvement are discussed briefly. 

Geneva and York surpassed Wells in yield and quality, showed resistance 
to the a and strains of CoUetotrichum Undemuthianum, although similarly 
susceptible to tho y strain, and both showed disease escapement to bacterial 
blights on soils of reasonable fertility. 

The seed coat color seemed to be related to onvii-onmontal conditions, such 
as ripening, harvesting, and slorage conditions, as well as to varietal and 
heritable factors. The red pigment in the Wells Bed Kidney bean appeared 
to bo crudely amiflioteric, sliowing red to acid and brown to alkalies. Oolors 
of medal bronze, brown, seal brown, and reddish black were easily produced 
by the action of ammonia fumes on beans of proper moisture content. Similar 
shades were found in the seed coat colors segregated in the Fa generation. 

Cooperative tests wdth the Geneva bean in 30 localities under varied condi- 
tions of culture demonstrated that while poor, immature seed, too early plant* 
ing, too close planting, lack of drainage, drought, root rots, soil acidity, and 
weed competition were of some signiflcance, lack of soil fertility appeared to he 
the greatest single factor responsible for poor yields on New York farms. 
Nitrogenous fertilizers increased the vigor of the plants so as to enable them 
to escape the blights under field conditions. 

Corn and corn growing, 11. A. Waltacb and B. N. Bbessman (Now York: 
John Wiley Sons; London: Chapman d Hall, 1928, S. cd., rev., pp. VIX+S71, 
figs. 101 ). book noted earlier (B. S. B., 60, p 004) has been revised and 
rearranged. 

83806 *^ 2 0 - 8 
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Relation of stand to yield in corn, P. J. Olsow Amcr, Soc, Agvon,, 

BO (1028), No. 11, pp. Corn j'ield was roduceil in almost exactly the 

same ratio as the reduction in stand in a seed study involving 82 Individual 
ear rows at tho North Dakola Experiment filation, apparently Justifying a 
100 per cent correction for stand to bring tlio rows to a coinparablo basis. 

The improvement and soloctioii of cotton [Irans. title] » A. E. Kiddi*® 
(EMao, Expt. Agr. iSoc. Nao, Agr., Lima, Circ. 8 (i02S), pp. /7). — discussion 
of tho princples involved in the Iniprovoinonj of cot I on. 

Variation in seed fimzino&s on intlJvidwal pbints of Piinn cotton, T, H. 
Keaenkt and G. J. Harkison (Jour. Agr. JiCHcnrvli [If. S."], 57 (f928), No. 8, 
pp. flg^. 4). — ^Biometrical studies on plants of 1 'i‘lated inbred families 

of Pima American Egyptian cotton grown at Sacalon, Arlz., revealed a strong 
tendency for the bolls on the lower fruiting bran(*hos to have fuzzier seeds 
than the bolls on the higher branches. Seeds produced nearest the base of 
the branch also tended to be fuzzier tbaii those produced farther out on the 
bmneh. Nutrition, temperature, and illumination are discussed as influential 
factors. 

Annual report of the Indian Central Cotton Committee, Bombay, for 
the year ending August 31, 1028 (Indian Coni. Cotlon Com., Bomhay, Ann. 
llpt. 1928, pp. [S]-fli8, plfi. G). — ^Thls report is similar in scope to that of 1020 
(B. S. R., 57, p. 828). 

Natural crossing in flax, A. W. ITeney and C. Tu (Jour. Amcr. 8oo. Agron.. 
20 (1928), No. 11, pp. 1183-1192). --When Ottawa 770B, a whito-llowered flax, 
was grown at the Mnnesota Experiment Station in rows 1 fl. apart adjacent 
to Winona, a blue-flowered sort, it was found that 1.25 per cent of natural 
crossing had occurred, as indicated by the appearance of blue-flowered rogues 
in the white-flowered variety. In the following year 1.71 iKJr cent of natural 
crossing was domonstroled between Ottawa 770B and a selection of Ai'gen- 
tlne flax. Assuming an equal amount of crossing between white-flowered plants 
within the row, the figures doubled may approximate the total quantity of nat- 
ural crossing in these tests. Increasing the distance between the rows resulted 
in a reduction of the natural crossing from 1.20 per cent at I ft. apart to 0.33 
per cent at 6 ft. apart. Observations suggested that thrips may bo important 
agents of natural crossing in flax. Ways of preventing cross poilinaiion are 
suggested. 

Plant characters and yield in gi*ain sorghums, .T. II. Mautin (Jour, Amor. 
8oo, Agron,, 20 (1928), No. It, pp. fig. 7).— Analysis of measuivments 

of several important plant eharaciers of grain sorghums grown in several 
regions of the United States for difforont periods revealed that the yields of 
fields of grain sorghums were more closely correlated with the iiunib(»r of 
heads per acre than with size of head or weight of grain per head. TMio num- 
ber of heads per acre and boUi the weight per bushel of grain and the average 
size of heads wore either correlated negatively or not sigiiilicantly in three 
varieties studied. Stalk height within a given variety was highly correlated 
with grain yields, and a close correlation was noted between the yields of 
grain and stover in kafir. In mllo the percentage of erect heads was nc'gatively 
correlated with yield and with plant characters determining yield, and the 
sheUing percentage of heads of various sizes was nearly constant although 
slightly lower in heads of extreme sizes. The size or plumpness of seeds of a 
given sort or variety was correlated with weight per bushel. 

Fertilizer and legume experiments following sorghums, T. P. CoiuiAi) 
(Jour, Amer, Soo. Agron., 20 (1928), No. 11, pp. 1211-1234, figs. 3).— In con- 
tinued investigations by the California Experiment Station concerned with 
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the depressing efCects of sorghum on the yields of following crops (E. S. R., 
69, p. 135), barley grown after While durra on plats receiving 100, 200, and 
400 lbs. of sodium nitrate per acre averaged at Davis 810, 1,125, and 1,495 
lbs., respectively, of threshed grain more than the 1,225 lbs. from the un- 
fertilized chocks. Signilicant yiedd increases followed 200- and 400-lb. applica- 
tions of ammonium sulfate to barley and wheat following liegari in the 
Imperial Valley. Yields were generally higher when the fertilizer was applied 
35 and C7 days after planting instead of at planting. 

Pot tests wherein different weights of sorghum roots, corn roots, and sucrose 
wore added to the soil showed that barley yields decreased with increasing 
quantities of sorghum roots and sucrose added, and nitrates in uncropped pots 
took a similar course, whereas fenugreek, naturally inoculated at Davis, made 
normal growth. Relationships were shown between the depression of niti*ates 
by sorghum roots and by an equivalent quantity of sucrose, and likewise be- 
tween barley yields and nitrates thus d(‘prcssed. Barley yields in Held trials 
were depressed progressively after millet, corn, broomcorn, and sweet sorghum 
below the yield after Callow, whereas on all plats previously in crop fenugreek 
grew normally, yielding higher than after fallow. 

The theory, discussed earlier, of competition between microorganisms and 
the crop plants for nitrogen and ])ossibly other essential elements is held 
to explain all of these observalions satisfactorily. The pra(*tically normal 
growth of alfalfa and fenugreek after sorghums seems to suggest that planting 
a legume may be the best way to avoid the so-called injurious after effects of 
sorghum. The possibility of a profitable use of nitrogenous fertilizers where 
small grains normally follow sorghums is discussed briefly. 

Grain and sweet sorghums in Oklahoma, A. Daank and K, H. Klagss 
{Oklahoma Sta, Bui. 180 (1928), pp. 19^ figs. 3 ). — Cultural and variety tests 
witli grain sorghums and sorgos at the btullon and outlying fields are reported 
for varying periods. 

Bhickhull kafir and Dai’so led the grain sorghums and Sumac and Orange 
sorgo gave the highest forage yields, although African Millet and Dwarf Ash- 
buru sorgo also yielded well. The suitability of the several varieties for 
different conditions in the State is indicated brielly. The best yields came from 
April 35 to 30 plantings, although seasonal conditions were quite influential in 
this re.sp(‘ct. Early seeding is advised with s(»mewhat later dales in western 
and sonthwc^UTii Oklahoma than near the station. The closei* spacings have 
given the hlglnu* grain and forage ylekls with kafir at the station. 

Report on the sugar beet experiments, 10SS7 (Dublin: Depi. Lands and 
Agr,^ 1928t pp. 39). — Ih^sulls in further experiments with sugar beets (E. S. R., 
58, 1 ). 33) in nuinei’ous cout(n*s in I bo Irish FriMi Stale are reported. 

Dutcli, German, Danish, and Frcmch seed have rankwl in order during iho 
period 3025-1027. Although similar in yield and sugar content, the Dutch seed 
was dLstinelly superior to th<‘ Gerinau in toudoncy to bolt. 

Top-dressing with 1 cwt. of sodium nitrate per acre after singling did not 
lower appreciably the sugar content of the beet, and the yield increase resulting 
tlierefrom depended largely on the soil condition and crop growth when applied. 
With favorable eouditious tlie top-dressing did not materially increase yield, 
whereas in unfavorable s<'asons or under adverse conditions, c. g., where the 
crop was attacked by posts or diseases, the top-dressing heli)ed to carry the 
jfiants over a critical period in the early growth stages. The top-dressings of 
more than 3 cwt. of sodium nitrate slightly depressed the sugar content without 
compensating increase in yield. 
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In 1927 the best yields and sugar contents were made in drills 21 in. or less 
wide, and best results were had with plants singled at the stage when 4 rough 
leaves were developed. 

Sugar beet in France, Belgium, Holland, and Germany, A. Bbtdges and 
R. N. Disht {OsBford, Eng,: Clarendon Press, 1928, pp, [61+119, pis. 6, pgs. 3 ), — 
A practical discussion is given of continental practices involved in growing, 
harvesting, and transporting sugar beets. Their reception at the factory, costs, 
price fixing, and the effect of the sugar beet crop on general agriculture are also 
commented on. 

The development of German sugar beet production, with special con- 
sideration of cultural technique, A. Hildebrandt (Die Enticicklung des 
Deutschen Zuckerrillenhaues mit Besonderer BcrucJcsichtignng der Ackerlau- 
teclinih. Inaug. Biss,, Landw. Sochsch., Berlin, 1928, pp, 113, -fig, 1). — ^This 
dissertation comprises an elaborate discussion of the Influence of emironmental 
factors, varieties, cultural methods, and field practices on the production of 
sugar beets in Germany before, during, and since the World War. The bibliog- 
raphy lists 193 titles. 

The sugar industry in Hawaii, G. Klinge (Notas solre la Industria A^mcor 
rera del Hawaii, Lima, Peru: Bodedad National Agraria, 1928, pp, [i 1+229, 
pis, SSf figs. 32).— This book gives a rather comprehensive discussion of environ- 
mental, political, and economic conditions, labor, research, produclion and irri- 
gation practices for sugar cane, insect pests and diseases, harvesting methods, 
transportation, and manufacturing processes, all concerned with the produc- 
tion of cane sugar in Hawaii. 

Technical and financial conditions In the Philippine sugar industry 
[trans. titlel, Y. Henet (Bui, ^cou, Indochine, n, ser., SI (1928), Nos, 192, pp, 
H1--197, pis. 32; 193, pp. 233S43, pis. 6).— A critical exposition of the technical 
and economic factors invohed in sugar production in the Philippine Islands 
treats of the status of the industry, soils, climate, field orcsjanlzation and manage- 
ment, varieties, diseases, fertilizers, cultural practices, yields, organizations of 
planters and manufacturers, equipment and activities of centrals, and the sale 
of sugar. 

Evidence and observations on establishing sweet clover in permanent blue- 
grass pastures, L, F. Gbaber (Jour. Amer. Soc, Agron,, 20 (1028), Ho. 11, pp. 
1197-1295).— Further experhuents and obseiwatlons at the Wisconsin Experi- 
ment Station on the establishment of sweet clover in bluegrass pastures (B. S. R,, 
60, p. 34) gave additional emphasis to the need of removing accumulations of 
old grass by burning or otherw-'ise to permit legume seed to come into contact 
with the soil. Where burning is not feasible, cultivation of pasture lands by a 
disk or spring tooth harrow probably will be needed for such soil ccmtact and 
for successful seeding on dense sods. On fertile soils with very dense sods 
both burning and cultivation may be advisable. For seeding during tho spring 
period of alternate freezing and thawing, scarified sweet clover seed was much 
superior to seed with hulls on, SO lbs. of scarified seed per acre giving denser 
and more uniform stands than 20 and 10 lb. rates. The yield increases in both 
grass and sweet clover seem to justify the avoidance of grazing long enough 
to permit establ ishme nt of a thick stand of seedling sweet clover plants in a 
bluegrass sod. 

[The research activities and results of the State Institute for Tobacco 
Investigations], A. A. Shmtjk (Schmuck) (Qosud. List Tahakoved, IKras- 
nodar] (Btato Inst. Tobacco Inveet.) Bui. 42 (1928), pp. 48, pi 1, flgB. 2).— The 
work with tobacco at the institute at E^rasnodar during 15 years is reviewed In 
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regard to the chemistry of tobacco, fermentation, variety studies, physiology, 
vegetation escperiments, field experiments, and the insects and diseases of 
tobacco. 

Moisture in combined wheat, A. Daane (OJclahoma Sta, Bui, ISS {1928), 
pp, 15). — ^hloisture determinations made on wheat samples direct from combines 
operating in fields in different parts of the Slate showed wheat from thick 
stands in northwestern and southwestern Oklahoma to contain slightly more 
moisture than thin and medium stands, while lodged grain was intermediate. 
Moisture content decreased with passage of the day, except where the grain 
was rather immature. As affected by h.pography, wheat from hollows varied 
from about 0.2 per cent more moisture than wheat from hills in northwestern 
Oklahoma to around 1.5 per cent more in west-central and southwestern Okla- 
homa. The rate of drying after rain or the moisture content in the grain 
varied with the humidity and the stage of maturity. The weight per bushel 
rose with decrease in moisture content. The bearing of these observations on 
harvest practice is discussed briefly. 

ISTotes on the effect of cutting bracken (Fteris aquilina li.) » d. Smith 
{Bot. Boo, Bdinh. Trans, and Proc., 30 (1927-28), pt. 1, pp. S-12, figs. 2). — Con- 
trol studies by the Edinburgh and East of Scotland College of Agriculture 
demonstrated that cutting of bracken fern when the fronds were from 8 to 10 
weeks above ground (about July 1 in the cases cited) occurred when formation 
of fronds had used up the most food reserve in the rhizomes before they could 
replenish the loss. Cutting induces development of buds normally dormant 
for a year or longer and when continued gradually exhausts the rhizomes until 
the older parts die away. Application of crushed rock salt (2 cwt. per acre) 
when fronds were emerging resulted in a noticeable reduction of fronds by 
sheep. Sodium chlorate as solution or dry crystals effectively destroyed young 
fronds. 

Sulphuric acid spray: A practical means for the control of weeds, J. G« 
Brown and R. B. Streets (Arigona Sta. Bui. 128 (1928), pp. 299-316, figs. 6 ). — ^A 
practical discussion is given of the use of sulfuric acid spray as a weed killer, 
methods of preparation and application, and costs and merits of the sulfuric 
add spray as a herbicide. Spray tests with different concentrations of sul- 
fude acid led to the following recommendations : Two per cent of add spray 
for puncture weed (vine), careless weed (young plants), field mustard, ground 
cherry, prostrate pigweed, miasma weed, and alkali bee plant (Wislizmia 
refracta) ; 3.5 per cent for lamb’s quarters, yellow sour clover, knotweed, and 
croton ; 5 per cent for silverlejif, horse nettle, sunflower, rayless goldenrod or 
burro weed, dodder, sow thistle, careless weed (large plants), and bata mata 
(Baccharis glutinosa) ; 8 per cent for bindweed, Bermuda grass, barnyard 
grass, green foxtail, and stink grass; and from 10 lo 15 per cent of acid for 
Johnson grass and nut grass. 

Recent developments in the use of herbicides in California, E. Johnson 
(Calif. Dept, Agr, Mo, Bul„ 17 (1928), No. 1, pp, 7-16, figs. 4).— This review of 
studies on the chemical control of weeds discusses the use of carbon disulfide 
to destroy creeping perennials, soil sterilizers, remote penetration by soluble 
arsenleals, sodium chlorate, selective sprays, and oil emulsions. 

HOETICrriTTJSE 

[Hoiificultural investigations at the New Tork State Station] {New York 
State SI a, Rpt, 1928, pp. 20, 21, 33, Si, 39, 40, 51-56).— In the customary manner 
(E. S. R., 58. p. 835) brief reports are presented for various projects. 



438 


EXPERIMEITT STATION RECORD 


[Vol. 60 


Pot experiments in the greenliouse with 1-year-old Hnbbardston apple trees 
again indicated the desirability of a nutrient solution of low concentration in 
which phosphorus is relatively low and nitrates and magnesUim relatively 
high. In higher concentrations the detrimental clTcets of high phosphorus 
were very evident. Trees prospered better without sulfur than without any 
other of the essential elements. Trees grown in the absence of calcium and 
phosphorus made very little growth. 

Observations on the results of fertilizing Bollcious nursi'ry apple trees 
showed no apparent differences due to treatment Concerning the effect of 
green manure crops in improving nursery soils it was found that soils re- 
sponded markedly to fertilization, as measured by the effect on the green 
manure crop. The value of fertilizer in producing larger green manure crops 
rather than in direct fertilization of the trees was indicated, as was also the 
value of rotating tree crops with other crops supplying largo amounts of 
organic matter. Nitrogen fertilizers markedly increased yields and terminal 
growth in a bearing McIntosh orchard near Hall. 

Studies in spray residue removal led to the recommtmdation that removal 
take place as soon as possible after harvesting. The immers on of apples for 
1 minute in a solution containing 1 part of hydrochloric acid to 500 parts of 
water is suggested. The amount of arsenic on cherries was reduced from 
0.02+ grains per pound of fruit to a negligible quantity by washing in water 
for from 10 to 30 minutes. Water was practically as effective^ as dilute 
hydrochloric acid. The washing methods employed at canning factories were 
highly effective. 

A tabulation of the number of varieties and distinct species of fruits 
under test is presented. Of 80,000 seedlings bred at Uie staUon, over 41,000 
have fruited, and of these, 90 varieties, including 31 apples, 6 pears, 4 plums, 2 
cherries, 1 nectarine, 17 grapes, 13 raspberries, 1 gooseberry, and 16 straw- 
berries, have proved meritorious. A total of 42 herein named are now 
available. 

Three propagation experiments were concluded at the end of the year. 
In the first no differences wore found between budded and grafted apple trees 
of the same variety. In the second apple trees on Fi*ench crab wore found 
belter than trees top-worked on Northern Spy. In the third no significant 
differences were found between apple trees propagated from buds taken 
from high and low producing parents. 

Spraying materials recommended for 1029, W. C. DtrrroN {^IlclOgun 
Qmrt, BuL, 11 (1088), B’o, 2, p/?. S7--59 ), — A discussion of the use of various oil, 
sulfur, calcium arsenate, and proprietary spraying materials, with reference in 
partietdar to their efficacy and safety in use. 

Analyses of materials sold as insecticides and fungicides duidng 1928, 

C. S. Oathcabt and R. L. Wilus (New Jersey Stas, Bui, 478 (1988), pp, 14), 

According to the usual procedure (B. S, R., 58, p. 738), the results are herein 
presented of analyses of insecticidal and fungicidal materials collo(*ted during 
1928. ^ 

Standard descriptions of vegetables; Peas, T. F. Ritohie (Canada Dept, 
Apr, But, 107, n, ser, (1988), pp, 51, figs, 84)* — ^T'echnical desciiplions are given 
of the plants, flowers, pods, and seed .of 22 varieties of garden and canning 

The growth status of the tomato as correlated with organic nitrogen 
and carbohydrates in roots, stems, and leaves, O. T. Nigiitingaxe, L. O. 
ScicERMBBHOKHT, and W. B. Bobbins (New Jersey Stas, Bui, 461 (1928), pp, S8, 
8ff), — Studies with Marglobe tomato plants grown in sand cultures with 
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and without nltrogien and subjected to differential light treatments indicated 
that the roots and leiwes are not primarily storage organs but that in the 
stems as a whole, exclusive of the growing tips, there may be an accumulation 
of reserve foods. There was noted a consistent relationship between the 
plants in the several series, dividing the plants into four general classes in 
respect to composition, growth, and fiulting comparable to the classification 
suggested by Kraus and Kraybill (B. S. B., 40, p. 40). 

The roots of the several series, as shown by microchemical tests, differed 
very little in content of reducing substances, sucrose, and starch. The very 
high content of protein nitrogen found in the roots is believed associated with 
the fact that the tomalo roots are largely fibrous and of meristematic tissue. 
Stem tips also contained a relatively high percentage of protein. The petioles 
and the veins of the leaves were similar to the stem in percentage composition 
and in respect to quality of carbohydrates and organic nitrogen. The leaf 
J)lades, though showing a similar trend to the petioles and veins, were charac- 
terized by a very high percentage of assimilated nitrogen as protein. It is 
suggested that the blades may be active factors in certain phases of nitrogen 
assimilation. 

After a i^riod in darkness there was observed a decrease in protein nitro- 
gen and an increase of nitrate free soluble nitrogen in the blades. There was 
recorded a general increase throughout the plant during the period of dark- 
ness of proteose, basic, amino, amide, and ammonia nitrogen at the apparent 
expense of protein. In the upper stems these changes also included a decrease 
in proteose and basic nitrogen. The changes occurring in darkness accom- 
panied a very weak vegeiative growth ending in the death of the growing 
rips of stem and young leaves. When returned to the light before actual 
injury occurred the idants became strongly vegetative, carbohydrates and 
proteins Increased, and all forms of nitrate free soluble nitrogen decreased. 

Attention is called to the very hi^jh nitrate content of the lower stems, 
petioles, and veins, and the very low nitrate nitrogen content of the rapidly 
elongated upper stems in darkness. A comparable situation has been observed 
in asparagus (B. S. B., 50, p. 344). 

Effect of sunshine and shape of fruit on the rate of ripening of tomato 
fruits, A. G. Wood Phraioh, 3 (1928) ^ Ao. pp, ol3-^17, ffgs- Studies 

al tlie Indiana Experiment Station indicated a high positive correlation be- 
tween the number of sunshine hours and the number of days reiiuired for 
tomatoes to ripen after they had started to color. The coefficients of conre- 
lalion for four varieties ranged from a minimum of 0.4±0.0C6 to a maximum 
of 0,Cft±0.053. No significant correlation was noted between shape of fruit and 
the rate of ripening, though a tendency was observed for the more rapid 
ripening of ovate fruits. Ovate shape seemed to be correlated with lower 
weight, with the Marglobe as a striking exception. 

The English grass orchard and the principles of fruit growing, A. H. 
IIoABB (Lonrlon: Ernest Bcnn, 1028, pp, 221, ph 1, figs, ^5 ). — ^A discussion upon 
the culture ot cherries, apples, and plums on tlie grass orchard principle. 

Pomology studies [trans. title], V. Pashkevich (Zap, Leningrad. BeUlc, 
K7ios, Inst. (M4ni. Inst, Agron, Lcningrade), k (I9^’7), pp, 497-544, figs, 8 ). — 
Data are presented on the number of fiowers per cluster in varieties of various 
deciduous tree fruits. In general the number of blooms per cluster vaified 
Within a variety but was fairly constant. Nutritional conditions influenced 
the number of flowers. Phenological records are included. 

Self-pollination of fruit trees [trans, title], K- F. Kostiwa LZap. Gosud* 
'NikUsk, Opt/tn, Bot, Sada (Jo%r, Qovt, Bot, Qard,, Nikita, Yalta, Crimea), 10 
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{im), 2S"o. i, pp. 86, fga. 16; mg. aha., pp. 78, 79).— Xu investigations at the 
Botanical Garden, Nikita, Yalta, Crimea, It was found that peaches, plums, 
apricots, and ch^n-ries divided tliemsoUes into two distinct groups m respect 
to self-fertility. Of C8 peaches only one, the Stanwick Nectarine, proved self- 
sterile, Plums were about equally divided between fertility and sterility. 
All of 42 sweet cherries proved self-sterile, but of 20 sour varieties 10 were 
more or less self-fruitful. Apricots were largely self-fruitful. Apples pre- 
sented a complete range of fertility but in general were unfruitful. 

Stone fruits resulting from self-pollination were essentially the same as 
normal fruits, but apples were small and frequently seedless. Hand pollina- 
tion increased the set of covered blossoms. No definite correlation was found 
between the length of stamens and p'stils and self-fertility. 

Bud sports of deciduous fruits studied, B. D. Drain (Michigan 8ta. Quart. 
Bui., 11 (1928), No. 2, pp. 78, 79). — Over 100 bud sports of deciduous fruits, 
some better and many inferior to the parents, were located and led to the 
assumption that such sports are of fairly common occurrence. Propagations 
which have reached bearing age were found to carry the same offtype fruits. 

The winter storage of apples [trans. title!, II. Gurzhy (B. S. Gxjrshy) 
(Zap. Beloruisa. Oosud. Akad. Sclak. Khos. Im. OktCahr. RevolChtaii (Ann. 
Weiasruthen, i^iaafl. Alcad. Landw. Qorky), ^ (1927), pp. 50-Bl, pi. 1; Qer. aha., 
pp. 80. 81). —In storage studies at the Academy oC Agriculture, Gorki, White 
Russia, apples were found to suffer a rapid loss in weight during the early 
storage period, followed by a slowing down during the lalcr season. Losses 
varied with varieties from 4 to 16 per cent of the initial weight over a period 
of five months. Fruits from young vigorous trees and from shaded or diseased 
trees lost more weight than did fruits from mature, sound, and normally ex- 
posed trees. Loss In weight was not correlated with specific gravity, but a 
relation was observed between weight loss and culture of the orchard and 
also the characteristics of the skin. 

Each variety was observed to have an individual behavior in storage; for 
example, the Antonovka and Antonovka Kaminltschka were subject to scald. 
Each variety had a proper time for harvesting in relation to keeping quality. 
Good keepers included Delaware Winter, English Pippin, Winter Bough, and 
Antonovka Kaminitschka. 


The commercial importance of apple storage is stressed. 

A study of the catalase of the fruits of pear varieties, E. L. Ovkuholseb 
(Anier. Jour. Bot., 15 (1028), No. 5, pp. 385-396, fig. i). — ^Detcnninatlons at the 
University of California of the catalase activity of pear tissue at different 
temperatures indicated that 15® 0. gives the most reliable readings. Above 
20® there was observed a measurable spontaneous decomposition of the hydro- 
gen peroxide. Bolling for 15 minutes desUoyed all catalase activity. 
A correlation was noted between high catalase activity and high pH values. 
The catalase activity of pear pulp was influenced by the addition of acid 
or alkaline reagents, with the maximum activity slightly on the acid side. 

In stored pears It was found that the effect of temperature upon catalase 
activity depended upon the duration of the storage period. At high tempera- 
tur^ catalase activity was soon destroyed, while at zero four varieties showed 
^ increase in activity after 6 months^ storage, the pH value being greater 
ttan when harvested. Long continued storage at temperatures below zero 
decreased catalase activity. 


«« America, W. PorEasroE (Jour. Bcredity, 19 (1928), No. 12, 

537^45, 3).— A discussion of the introduction and distribution of the 

mangosteen in America, with notes on propagation and culture. The very 
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slight variation observed between seedlings suggest that this form of propa- 
gation may be utilized. 

Manuring Washington navel oranges, J. L. 3 ?bovan {Jour, Dept, Agr, 
Tictoridi 26 ( 1928 ), No. 10 , pp. 588 - 593 ). — ^The results of tests in commercial 
orange orchards in Victoria, Australia, suggested the value of a fertilizer 
consisting of 1 part sulfate of potash, 1 part bone dust, and 2 pfirts of nitrate 
of soda for increasing size, quantity, and yield. 

Relation of phosphorus content to shriveling of walnut kernels, A. It. O, 
B.a\8 and L. D. Batchelob (Bot. Gaz., 86 { 1928 ), No. Jf , pp. U8 - Jt55 , flgs. 2).— A 
progressive increase was observed in studies at the Citrus Experiment Station, 
Riverside, Calif., in the total phosphorus content of Persian walnut kernels in 
accord with the stage of development. Imperfect or shriveled kernels had 
practically the same total phosphorus as perfect kernels. Apparently shrivel- 
ing occurred after the kernels had passed the liquid and gel conditions and 
were approaching solidity. The authors suggest that shriveling may result 
from severe competition of the different tree organs for water, during which 
period the kernel suffers at the gain of other parts. That soil may influence 
total phosphorus content of kernels is suggested in data on nuts from different 
localities. 

Garden flowers worth knowing, R. M. McCxjbdy {Garden City, N. Y.: 
Doubleday, Page <£ Go., 1927 , pp. XII+Sll, plft. 39 ). — Garden flowers are 
grouped according to the season of blooming and briefly described and discussed. 

Hyacinths for garden and home, H. M. Biekabt (Neio Jersey Stas. Circ. 203 
(1928), pp. 23, figs. 5). — General information is presented upon types and varie- 
ties of hyacinths, outdoor and indoor culture, grades of bulbs, control of insect 
and fungus pests, and upon breeding. 

Observations on cuttings of a variety lilac, TV. L, S. Kemp (ScL Agr,, 9 
(1928), No. 4, pp. 216-230, figs. 10).— la studies with cuttings of cultivated 
lilacs taken throughout the year, only those cut in June and July while in an 
active growing condition rooted freely. Cuttings taken in the period extend- 
ing roughly from mid-September to mid-December developed no activity what- 
soever, leading to the suggestion that this is the true dormant period in the 
lilac. This period was followed by continued dormancy, apparently main- 
tained by low temperature and other conditions unfavorable to growth. 
Cuttings taken during this later period of enfor(*ed dormancy ^owed active 
bud development in the early part and bud and callus development in the latter 
part of the period. 

A deflnite correlation was indicated between bud growth and callus forma- 
tion. Calluses formed only when buds were present and active, and in general 
the location of the callus was immediately below the most active bud. Bud 
growth was, however, not necessarily accompanied by callusing. It is sug- 
gested that rooting did not occur in cuttings of resting material because 
reserve foods were Insuflacient to provide for the metabolism of dormivney, 
bud growth, callusing, and rooting. The roots arose entirely from the cambium 
within the callus. Silver sand (pH 6.0) proved the most successful rooting 
medium. 

rOEESTET 


Deforested America, G. P. Ahern (Washington, D. 0., 1928, pp, 70), — A 
clear-cut picture is offered of the present-day situation in forestry, with a plea 
for a strong policy to Insure the wise use of the remaining timber and the 
replanting and protection of the cut-over lands. 
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Timber may become valuable fai*m crop, J. 0. De Oamp {Michigan Sia. 
Quart Bui., 11 (1928), JH'o. 2, vp, ol-5i, figs. 3).— Asserting that farm woodlots 
comprise nearly 18 per cent of tbe average farm but yield only 3 por cent of tlie 
total farm crop, tbe author discusses the marketing of sawed-lumber products, 
which are deemed the most difficult for the average farmer to dispose of profit- 
ably, A comparison of stumpage and lumber values during recent years showed 
that stumpage has ri&en comparatively slowly as compared with lumber. Of 
seven hardwoods, namely, red oak, basswood, white oak, yellow birch, elm, sugar 
maple, and beech, the beech was the slowest growing and the least profitable 
species, yet beech was found to form a large percentage of the woodlot stands of 
southern Michigan. It is recommended that red oak, basswood, birch, and 
maple be allowed to grow into veneer-siased logs, since those species were found 
to he growing vigorously when they reached the IS-in. log size. 

Forest reserve tax laws are not perfect, K. Dkessel {Michigan St a. Quart. 
But, 11 {1928), No. 2, pp. 6o-69). — ^A discussion upon the operation of, the Pear- 
son timberland tax act, which defers payment of the major pertion oC the lax 
upon growing forests until the time of cutting. Figuring that the cutting tax 
plus annual taxes amount to more than the existing general property tax, the 
author bdieves that the cutting tax should be reduced at least one-half and 
thereby encourage the wider use of this beneficial law. 

Staining living trees on the stump, W. R. Brown {Jour. Forestry, 26 
{1928), No. 7, pp. 883-885). — ^A description is given of the procedure of Intro- 
ducing dye into forest trees, together with certain observutions upon the results. 
The dye solution ascended the average tree at the rate of from 5 to C ft. per 
hour, only from 2 to 3 days being required to dye all ihe live wood of tlie largeist 
trees. Softwoods were dyed equally as well as hardwoods. 

The relation of the stomatal opening to cai^bon dioxide assimilation in 
the Norway spruce [trans. title], N. Johansson and 3VI. G. StAlfeet {Sven^Jea 
Skogsi^Msfdr. Tidskr., 26 {1928), No. 8-4, pp. 8f-J-Si7).--Experimentg with 
1-year shoots taken from a large vigorous Norway spruce tree showed a ‘^trLkiiig 
correlation between the degree of stomatal opening and the carbon dioxide 
intake. In a light intensity equal to from 27 to 32 per cent of the maximum 
available at noon on a clear July day at 77° F., with stomata open 40 per cent 
of their maximum, carbon dioxide was assiinilated at the rate of 0.5 mg. per 
gram of fresh weight per hour ; at 70.1®, with stomatii open Cl per cent, 0.G6 mg. 
of carbon dioxide was assimilated ; and at 73.4®, with stomata open 79 per cent, 
the Intake was 0.05 mg. 

Germinative energy of lots of coniferous-tree seed as related to incuba- 
tion temperature and to duration of incubation, F. W. Haasis {Plant 
Phy^ol., 3 {1928), No. 4* pp. 365-412. figs. 15). — Records taken at Johns Hopkins 
University on the germination of pitch pine {Pinus rigid a) seeds phiced in incu- 
bators indicated that a given lot of seed may be classified into groups according 
to the response of the Individual seeds to different sets of tompeniture and dura- 
tion conditions. For example, one of five lots of pitch pine seeds was found 
to be made up of at least tliree distinct physiological forms, (1) seeds capable of 
germination in 14 days or less at about 25® G. but not at temperatures about 
43®, (2) seeds capable of germination at both 25 and 43® within 14 days or less, 
and (3) a balance incapable of germination within 14 days at any temperature 
under the conditions employed. The respective proportions were about 66, 25, 
and 10 per cent In the case of seeds germinating at both 25 and 43® the 
higher temperature resulted in rapid germination but low vigor of the resulting 
seedlings. 
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For incubation periods of inlermediate length botli a high and a low tempera- 
ture optimum were evident in many of the lots. For example, in a 3-day period 
the two optima were represented by temperature iTinges of 27 to 33® and of 42 
to 43®. The phenomenon of double optima was observed also in seeds of red, 
lodgepole, loblolly, and long-leaf pines and Engelmann spruce and was suggested 
in Scotch pine and smooth cypress. No indication of double optima was found 
in rice seeds. 

Seedlings versus transplants on the Michigan sand plains, R. Q. Schbeck 
{Jour, Forestry, 26 {19Z8), No. 7, pp. 006-908). — Comparisons made in the Huron 
National Forest of different classes of planting stock showed 2-year seedlings to 
be the most economical stock to use in large plantings, despite the fact that 
transplants had a greater survival. 

Effect of density on seediing development, J. Higgins (Jour. Forestry, 26 
(1928), No. 7, pp. 909-912). — ^Experiments in the Bessey nursery, Nebraska, with 
western yellow and jack pines showed that thin stands in the seed bed are most 
profitable as measured in trees surviving at the end of the second year in the 
field. Of four densities studied, namely, 73, 100, 123, and 160 s^eedlings per 
square foot, the best stock resulted from the 73 lot. Of the two species, westeni 
yellow pine suffered more severely from crowding. 

Factors controlling forest types on the Cloquet Forest, Minnesota, C. W. 
COBSON, J. H. ^liLTSON, and E. G. CnBYNEV (Ecology, 10 (1920), No. 1, pp, 
112-123, figs, 3), — Mechanical analyses, found to check fairly closely with mois- 
ture equivalents, proved a fairly satisfactory means of classifying the upland 
soils of the Cloquet Forest Experiment Station, Minnesota, into their adapta- 
bility to various forest types. Light sand, sandy loam, and loam corresponded 
quite closely to the existing jack, Norway, and white pine types when the effects 
of various interfering factors such as fire were given due consideration. 

Fires andl forest succession in the Bitter Boot Mountains of northern 
Idaho, J. A. Labsen (Ecology, 10 (1929), No, 1, pp, 67-76), — Studies in the Bit- 
terroot region of northern Idaho, an area characterized by frequent destructive 
fires, showed definite stages in the return to the climax forest. Lodgepole pine 
and western larch usually became established first on severely burned areas, 
followed in the absence of further fires by a western white pine and Louglas fir 
type, and finally by the return of the climax forest composed of cedar, hemlock, 
and grand fir. 

Preliminary normal yield tables for second-growth western yellow pine 
in noi^hem Idaho and adjacent areas, C. E. Beiibb (Jour, Agr, Research 
lU, S.h 37 (1928), No, 7, pp, 370-397, figs, 19),— Based on data obtained in 83 
sample plats located in pure, oven-aged stands ranging from 30 to 103 years, 
yield tables aro presented for various aged stands on different quality sites. 
The mean annual gi'owth in cubic feet and board feet per acre, computed by 
dividing the total volume by their respective ages, attained a maximum on site 
120 lit GO years. For the average site, from SO to 90, the age of culmination was 
reached between 90 and 100 years, andi this Is therefore suggested as the most 
desirable age at which to cut second-growth western yellow pine. 

The trees in even-aged stands such as studied were distributed among the 
different diameter classes according to the normal frequency distribution. The 
data for the several tables are graphically depicted according to the alignment 
chart method devised by Beineke (E. S. R., 58, p- 542). 

Checks obtained on the final curves for total cubic-foot yi^ds, basal area 
per acre, average basal area, and total number of trees showed the tables to 
be in general conservative, the actual plat values aveEaging higher than the 
curves. 
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Culture of the eucalyptus [trans. title], L. Simobs Lopes {Boh Min. Agr,, 
In^UB. e Com. [Brazil], 17 (1928), No. 2, pp. 210-’251, ph 1, figs, i7).— Informa- 
tion is given on the botany, species adaptation and utilization, propagation, 
nursery care, planting, culture, control of pests, etc. 

Cultiration of the rubber-bearing plants on the Black Sea shore [trans. 
title], V. Nikolaev (Izo. Oosud. Jn^t. Opyin. Agron. (Ann. State Inst. Expt. 
Agron. [Lailngrad]). 5 (1027), No. 6, pp. 'i89-471)*—The author records experi- 
ments coiiducled with a large number of rubber-bearing plants in the region 
of the Black Sea. One of the most promising Is PartTicnium argentatwn, since 
it withstands occasional freezing to a temperature as low as —18* 0. (—0.4® F.). 
Plantings of this species are to be made in Central Asia and Azerbaijan whore 
the climatic conditions are favorable. The author suggests the use of Scorzonera 
nervosa, which contains as high as 10.5 per cent of rubber and grows in regions 
with a 5-monlh snow cover and a temperature of — 25*. 

Anatomy of Australian coniferous timbers. It. T. Patton (Boy. Soo. Tic- 
toria Proc., n. ser., 40 (1927), No. 1, pp. 1-16, pis. 5, figs. £).— The results of 
anatomical studios of the wood of various genera and species of Australian coni- 
fers are presented. 

A bibliography on woods of the world, G. P. Ahebn and H. K. Newton 
(Trop. Plant Research Found. [Wash., D. O.] 8oi. Contrib. 10 (1928), pp. 77 ). — 
This bibliography places particular emphasis on tropical species, excluding those 
of the temperate region of North America. 

DISEASES OE PLANTS 

Plant disease investigations on Long Island (New York State Sta. Rpt. 
1928, pp. 37, 38). — ^Brief summaries are given of experiments on the control of 
blackleg of cruciferous crops. Semipopular accounts of the results of the in- 
vestigations have already been noted (E. S. B., 59, p. 50), and detailed accounts 
of the seed treatments are given in Technical Bulletin 137 of the station (see 
p. 446). 

A brief summary is given of investigations conducted to determine the reason 
for conflicting results on iucrea&ing stands of vegetable seed by various seed 
treatments. It is claimed that with the use of some organic mercury compounds 
increased stands appear to depend largely upon the conditions nutler which the 
seed is planted. If the seed is planted early in the season when soil and 
weather conditions are unfavorable for germination, seed treatment is likely 
to increase the stand; but if the seed is planted when conditions for germina- 
tion are good, there is little or no increase in stand. A full account of the 
investigations has been published (B. S, H., 59, p. 239). 

The successful comrol of bacterial wilt of cucumbers Is reported to- have 
followed spraying with a 2-4-50 Bordeaux mixture containing lead arsenate or 
by dusting with a lead arsenate-lime dust or with calcium arsenate-gypsum dust. 
The experiments on which this conclusion is based have been described elsewhere 
(B. S. B., 60, p. 847). 

[Plant diseases, Australia] (Ausf. Council ScL and Indus. Research Ann. 
Rpt-^, 1 (1926-27), pp. 16, 17). — ^Work is being concentrated on tomato wilt, 
which is said to have originated near Melbourne in 1915 and now to have spread 
to all the tomato-growing States. It is said to have been proved by H. A. 
Pittman, working under Q. Samuel, that the cause is a virus transmitted by 
the onion or rose thrlps (TfiHps tabaoi). The larvae feed on the plants only 
a few days and then drop off to enter the chrysalis stage. The disease do^ not 
manifest itself until after a period of from 16 to 20 days. 
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Banana bunchy top disease has been studied, and an acconnt of this dis- 
ease and its causation, by Magee, is noted on page 462. A banana disease, named 
** sqnirter,’* from the ready manner in which the decomposed material may be 
sqtieezed out at the end of the fruit, appears to be related to similar diseases in 
other fruits, as brown heart in apples. Investigations of bunchy top and 
“ squirter ” are under the supervision of B. J. Goddard. 

Abnormal plant growths (galls), M. S. Dunn (Amer. Jour. Pharm., 98 
(1926), No. 8, pp. S82S96, figs. 6). — ^Besides accounts of galls produced by 
insects and certain other animals, including nematodes, general accounts are 
given of various abnormal growths produced by the presence, proximity, or 
activity of low plant organisms. ‘^The exact nature of the stimulus involved 
in gall formation is not known.” 

Seedl treatment for black-leg disease of cmcifers, E. E. Oiayton (New 
York Slate Sia, Tech. Bui. 137 (1928), pp. 58, pU. 5).-- The results are given of 
six years’ work on the control of blackleg of crucifers, in which various types 
of treatment were tested in the greenhouse and in the field. 

Various dust diwnfectants were tested, and while in a few cases good control 
was secured in others there was none. The author states that none of the dust 
treatments can be recommended for use against blackleg. 

The liquid chemical treatments included solutions of corrosive sublimate and 
a number of organic mercury compounds. Seed injury followed some of the 
treatments. Only the standard corrosive sublimate method is recommended and 
that to be used only in case of moderate to light disease attacks. In general, 
the chemical soaking treatments are not recommended. 

Experiments were carried on with hot water treatments at 50, 65, and 60** 0. 
for different periods of time, and, on the basis of the experiments, it is recom- 
mended that cabbage and Brussels sprouts seed be soaked 25 minutes in water 
at 60® (122® F.). This proved the most satisfactory protection against blackleg 
infection. It is further recommended desirable that this work be carried out 
under some system, such as the central treating station plan, and not by farmers 
at home. 

The relation of certain bacteria to the development of roots, A. J. Eikeb, 
W. M. Banfisxd, W. H. Wright, and G. W. Keitt (Science, 68 (1928), No. 1763, 
pp. 857S59). — The authors have investigated the commonly accepted belief that 
hairy root is a form of crown gall disease and is caused by Bacterium tume- 
faciens. Previous studies of Rikcr and Keitt (B. S. B., 68, p. 240) had revealed 
the presence of malformations on apple roots from which organisms similar to 
B. tumefaoiens were isoluled that did not produce typical crown gall when 
inoculated into susceptible hosts. A progress report is given of studies made to 
establish the identity of these organisms and their relation to the host plants. 

Many strains of organisms resembling B. tumefaoiens, but which failed to 
produce infection on tomato stums, were inoculated into 1- or 2-year-old grafted 
apple trees of the Wealthy variety. At the end of the growing season no 
typical crown gall or hairy root was observed, but in certain cases small 
enlargements or sparse root developments occurred at the places of Inoculation. 
In later experiments, similar inoculations were made into underground parts 
of the current year’s shoots from the scions of newly set grafts as they de- 
veloped in the nursery. After a period of incubation of approximately 6 
weeks, fleshy roots were found at the places of inoculation. No root develop- 
ment or other malformation occurred about the pimctures on control plants. 
In repetitions of this experiment in the flold and in the greenhouse, 15 strains 
of bacteria of this type have been inoculated into young shoots of apples, 
and every strain stimulated root development Enlargements at the bases of 
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these root developments yielded cultures which appeared on agar plates to be 
typical of the culture from which the inoculation had been znade^ and reinocu** 
lations were made with each of the strains reisolatod. In connection with 
these experiments, similar inoculations were made from cultures of typical 
highly iKithogenic R. tumcfacienst and in every case crown gall developed, but 
in no instance was there any evidence of root stimulation. 

It is claimed that although the work is incomplete the data indicate certain 
Important differences between the root-stimulating cultures and the typical 
gall-inducing B, tumefacienB. The differences were found to relate both to phys- 
iology and pathogenicity and are considered as probably specific. 

Zonate eyespot of grasses caused by Helminthosporium gigantcum, O. 
Dkechsler {Jour, Agr, Reseayrli [17. fif.], 3t (iP2S), No. 8, pp. 473^92^ pis, 8, 
S ). — In, previous publications tlie author gave an account of various species 
of Hdminthosporium found on grasses, and he reported the occurrence of 
S. gigantpum on a number of grasses in addition to the species previously re- 
ported (E. S. B., 49, p. 747; 63, p. 848). In the present paper the degree of 
injury to the grasses is discussed, and some of the morphological and other 
features of the fungus are described. 

While generally occurring throughout the Southern States, S, giganteum has 
been found in quantity as far north as Maryland and Missouri. The fungus 
is considered to overwinter in the form of dormant mycelium, fresh conidio- 
phores and conldia being produced in the late spring from the morbid parts of 
old foliage infected during the previous season. 

Sporulatlon of the fungus occurs on the larger tracts of killed tissue, result- 
ing either from the coalescence of numbers of individual eyespot lesions or from 
secondary development of such lesions. As in various hosts the newly in- 
fected parts are delimited by marginal coloration, the repetition of such 
development is said to bring about a characteristic zonate appearance. 

Among the hosts on which the parasite propagated itself under natural con- 
ditions, the author enumerates 11 species of grasses. It was observed in 
meager quantity on 2 additional species, and lesions due to infection by 
conldia of the parasite were observed on 11 other species when the grasses 
occurred in proximity to more congenial hosts. 

Susceptibility of wheat to mildew as influenced by salt nutrition, S. F. 
and H. M. Tbelease (Bid. Torreg BoL Cliil), 55 (1928), No. 1, pp. 4t-S8, pla. 2, 
figs, 4)' — ^Marquis wheat showed pronounced differences as regards siiscopti- 
bility to mildew, Ergsipho graminis, between plants grown in different culture 
solutions. On the basis of dry yields, the least susceptible plants were secured 
by use of a solution having 90 per cent KH 2 PO 1 , 5 per cent Oa(NOj)j, and 6 per 
cent MgSO* (total concentration 0.02 gram-molecule per liter). The most 
susceptible plants were those obtained from the use of solutions containing 
6 per cent KH 2 PO 4 , 47.5 per cent Ca{N03)3, and 47.5 per cent MgSOi (total 
concentration 0.02 gram-molecule per litei*)- 

Host vigor and susceptibility to mildew appear not to be closely coiTelated. 
The conclusions are regarded as applicable only in the case of such conditions 
as were present during the course of the work here reported. 

A wilt disease of alfoKa caused by Fusarium oxyspoinm var. mcdica- 
ginis, n. var., J. L. Wexmeui (Jour. Agr, Research IV, S,], 37 (1928), No, 7, 
pp, 419-433> pis. 2, figs. 3).— A detailed account is given of an Investigation of 
a wilt disease of alfalfa, the occurrence of which has been previously noted 
(E. S. R, 59, p. 845). 

The disease, which is said to be similar to other Fusarlum wilt diseases, is 
known to occur in Mississippi and is suspected to be present in California. 
The leaves of affected lOants are said to turn yellow, the tips of the stems 
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frequently wilt, and tlie plants eventually die. The vascular region of dis- 
eased plants, especially of the taproot, is generally some shade of brown. This 
wilt is said to resemble the bacterial wilt due to Aplaiiol)(fcter Uisidiosurn^ but 
it may be readily distinguished from it. The causal organism is described as 
F. omyspomm medicaginis, a technical description of which is given. 

No control measures have been worked out by the author. 

A Pythium seedling blight and root rot of dent corn, H. Johann, J. K. 
Holbert, and J. G. Dickson (Jour, Agr. Research [17. iS.], 37 (1928), No. 8, pp. 

pl- If 9 )- — ^The authors give a detailed account of an Investiga- 

tion of an injury to corn caused by P. arrheno^nanes, recently described by 
Drechsler (see below). 

The autliors claim that Pythium injury to cern may be manifest as a rot 
of the embryo, preventing germination; as a seedling blight after emergence; 
or as a root rot that tends to reduce the size, vigor, and yield of Ihe maturing 
plant. The fungus P, arrhenomanes is said to attack the mesocotyl of the 
seedling only in the late stages of the disease, and then only in cases of severe 
attack. Infection takes place at tho tip of the rootlet, and it produces a soft 
rot that involves first tlie cortex and later the vascular elements. Experiments 
with the fungus In which open-pollinated and inbred corn was inoculated at 
the time of planting in soil-temperature control tanks are said to indicate that 
soil temperatures near 10® 0- (COS® F.) or lower, together with high soil 
moistures, are so favorable for infection that germination of corn kernels 
may be prevented or seedling blight produced. When inoculated com was not 
killed in the seedling stage, the height and dry weight of the tops of the plants 
were reduced. Evidences of differing degrees of resistance or susceptibility 
were found in different Inbred strains of corn. 

Field experiments during three seasons are said to confirm the results 
obtained in the greenhouse. 

Pythium arrhenomanes n, sp., a parasite causing maize root rot, 0. 
Dreohsi^ (Phytopalliology, 18 (1028), No. 10, pp. 873-813). — technical de- 
scription is given of P. arrhenomanes, the cause of a decay of maize roots in 
Wisconsin. 

Some effects on I’isuin sativum of a lack of calcium in the nutrient 
solution, D. Day (Science, G8 (1928), No. 1766, pp. 426, 4^7). — Canada field 
peas grown in sand cultures showed a definite vespont-’e to vaiiations in the 
amount of calcium supplk'd in the nutrient solution. Plants deprived of 
calcium had sborlor stems, chlorotic lower loaves, and curletl and tough upper 
leaves. Both the grwn and the dry weight decreased as the amount of sup- 
plied calcium docroased. I*lantK without calcium died at the end of or 10 
weeks. The application of calcium to plants starved for this element for 5 
weeks resulted in a rapid recovery. Ai)parcntly the calcium in the seed was 
utilized in the early stages of growth. No influence of calcium upon the ana- 
tomical structure of the stem and roots was noted. 

A study of twenty-four strains of Actinomyces and their relation to 
types of common scab of potato, W. A. Millabd and S. Bdub (Ann. Apph 
Biol, 13 (1026), No. 4f PP* 680-644* 6, figs. 2).— “In a previous paper 

[B. S. R., 46, p. 4G0J attention was directed to the fact that various strains 
of Actinomyces, pathogenic to potatoes, showed differences in ^ culture which 
could not be accounted for if all the strains were to be regarded as belonging 
to the single species A. scabies. In the absence of any detailed cultural ex- 
amination, the so-called ‘strains’ were assumed for the time being to fall 
into a hyi)othotieal scabies gi'oup,' but the suggestion was made that they 
might be distinct species each able to produce ‘ scab.’ It may now be pointed 
cut that in addition to the cultural differences existing among the strains, an 
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even greater discrepancy occurred between the strains as a group and the 
original scab-producing organism (Oospora scadlea) as described [and other- 
wise dealt with] by Thaxter [B. S. B., 2, p. 490 ; 3, p. 9]. This description is 
brief, and, In view of subsequent knowledge of the Actinomyces group, is of 
little use for purposes of exact eompailson.” 

The difficulty of reconciling various cultures of the scab organism with any 
one defined type of A. scaUcs is discussed, and inclusion of all such cultures into 
one A. scabies group is thought to have no justification. A technique has been 
evolved whereby the cultural characters of Actinomyces may be maintained in 
subculture. Twenty-four Actinomyces strains were isolated from potato scabs 
and other sources, and the cultural and morphological characters of these were 
worked out and described. Three pairs of duplicate strains appeared, other- 
wise the differences between the strains were of specific rank. One of the 
species appears identical with Thaxter’s original scab organism and is thus 
referred to A. scaUes, The remainder are thought to be new and have been 
named. Eleven of the species produced scab on potatoes. The various types of 
common scab have been defined, and it is claimed that scab type is dependent 
on the infecting Actinomyces species, the potato variety modifying but not mate- 
rially changing the type. 

“A. aodbies . . . produced a deeply furrowed scab apparently identical with 
the ‘deep scab’ described by Thaxter. This species was also found to attack 
the roots and stolons of potato plants.” A discussion is given of scab occurrence 
in virgin soils and the predominance of certain scab types in certain soils and in 
different years. 

Notes on experiments relating to loss of vigour in stocks of potatoes, 
W. J. Meqaw {Jour. Min. Agr. North. Ireland, 1 (f927), pp. 37-45', VlB. S ). — In an 
early district, such as Dundonald, potato stocks tend to deteriorate rapidly, par- 
ticularly late varieties, this fact requiring frequent changes of seed. In later 
districts the deterioration rate is relatively slow, and in such districts healthy 
stocks can be grown to provide suitable changes of seed for the earlier districts. 

The appearance of leaf roll or mosaic (more especially the former) to any 
serious extent in a potato crop is a certain indication that a change of seed is 
necessary. 

A new Bbizopus rot of mtabaga, hi, L. Dawson and A. H. Povah (Science, 
68 (1928), No. 1168, p. 112).— A typical wet rot of rutabagas caused by JK, 
fuHtormis n. sp. is described. A technical description of the organism is also 
given. 

Inoculation experiments showed that the organism produced typical wet rot 
in carrot, cucumber, eggplant, green pepper, Hubbard squash, onion, pumpkin, 
sweet potato, and tomato. 

Tomato mosaic: IPiltration and inoculation experiments, H. B. Kraybitl 
and S. H. Eckebson (Amer. Jour. Bot., U U927), No. 8, pp. 481-495, pis. 2).— 
** In order to learn more about the infective principle of tomato mostiic, the juice 
of mosaic plants was separated by filtration methods, and healthy tomato plants 
were inoculated with the different fractions. . . . 

“The mottling principle of tomato mosaic did not pass through the fritted 
^ass filters when colloidal substances were present in the juice, but did pass 
through in part when the colloids had been partially removed before filtration. 
The substance producing fernleaf was separated from the mottling principle of 
tomato mosaic by filtration through collodion membranes aiid by filtration of 
the colloid-containing juice through fritted glass filters.” 

Fruit disease investigations in the Hudson Valley (New YorJc State Sta. 
Hpt. 1828, p. 8 $). — ^It is stated that attempts to rejuvenate sick apple and pear 
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trees by the use of nitrogenous fertilizers and pruning top growth to balance 
weakened roots are ^o\\ing greater promise of success than at any lime since 
the work was begun. On the other hand, bridge grafting of crown-injured 
trees was less successful during the past two years than formerly. 

A close relationship is suspected between insect attack and winter injury. 
Elieffer pear trees badly infested with the pear psylla in 1927 are said to have 
developed black heart and brown, shriveled buds and bark within two weeks 
after the severe cold in January, 1928. Similar, but less severe, injury is 
said to have occurred on Borne Beauty and Cortland apples heavily Infested 
with green aphis in 1927. 

Studies on the fungus causing apple scab are said to have shown that in 
the spring of 1927 and again in 1928 the fungus overwintering on fallen leaves 
provided scant inoculum during the early stages of apple growth. In the 
study of spraying materials, lime-sulfur solution and Bordeaux oil mixture 
continued to show most favorably for the early applications. Experiments with 
zinc sulfide were brought to a conclusion because of manufacturing difficulties. 
For the late applications, lime sulfur and Jersey dry mix have given the best 
results. In 1928 lime sulphur caused severe foliage injury. Fungicides con- 
taining copper caused russeting of the fruit, both in 1927 and 1928. 

Studies on fire blight: Host range, H. R. Rosen and A. B. Geoveb {Jour, 
Agr, Research lU, /Sf.], 37 (1928), No, 8, pp, 498-505^ figs. J).— -The authors 
describe the results of artificial inoculations with Bacillus amylovorus of the 
Japanese quince, Vanhoutte spirea, and Burbank plum, all of which are new 
hosts for the organism, and they confirm the susceptibility of the cultivated 
rose to infection. 

A list of 58 species of known host plants is presented. 

Defoliation of cherry trees in relation to winter injury, W. 0. Gloveb 
and H. Giasgow (New York State 8ta. Bui. 555 {1928) t pp. 27, figs. 8). — In 1928, 
the Montmorency cherry trees in western New York were reported to have 
suffered defoliation to a considerable extent through a physiological disease 
known as yellow leaf or by leaf spot caused by Ooccomyces hiemalts. Varia- 
tion in leaf cast was noted on trees in the same orchard, the more vigorous 
ones showing the least defoliation. 

Studies were made on the control of the leaf spot, and when applications 
of lime sulfur, with and without lead arsenate, were made it was found that 
the application made 10 days after petal fall could not be omitted without 
incurring risk of defoliation of the cherry trees by the leaf-spot fungus. 

Where the fungus was controlled, defoliation by yellow leaf was observed, 
especially on the less vigorous trees, A close relationship was found to occur 
between this type of defoliation and winter injury of the roots. 

The relation of defoliation of trees to their vigor was investigated, and the 
time of defoliation was found to have an important bearing on winter injury. 
In some cases branches were winterkilled that had an insufficient amount of 
stored food material. The winter injury in 1928 is considered to have been 
associated with defoliation caused by the leaf spot In general, the later in the 
season that defoliation occurs, the less the injury to the following crop. 

The control of American gooseberry mildew in Northern Ireland, A. E. 
Mttskett and E. Turner {Jour. Min. Agr. North. Ireland, 1 {1927), pp. 45-67, 
pi. i).— A brief history is given of the so-called American gooseberry mildew 
in continental Europe and Great Britain, with a detailed account of experi- 
ments for the control of the disease. 

It is stated that Americfan gooseberry mildew in Northern Ir^and can be 
satisfactorily controlled by spraying. Two applications of polysulflde s^jrays 
33309—29 i 
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have proved to be sufficient. The first, which is considered as very important, 
should be applied immediately after flowering, and the second three weeks 
later. 

Ammonium polysulfide wdth soft soap gives Ihe best results. These are 
followed closely by those obtained by using lime sulfur with skim milk or 
flour paste as a spreader and sticker. Bklm milk and flour paste are better 
and cheaper than the proprieiary spreaders used. Lime sulfur-lead arsenate 
and also ammonium polysultide-lead arsenate sprays can be used with no risk 
of injury to Whinham Industry bushes if a little freshly slaked lime is addt d. 
Either of these combined sprays controls the mildew, also the dama<;e done by 
the larvae of the gooseberry sawlly. The lime sulfur-lead arsenate eombiuiitiou 
has more fungicidal value than lime sulfur used with a spreader. 

After five seasons’ work in a badly infected plain ation a certain cumulative 
effect of spraying bus been noted. Control of the disi asc on rapidly growing 
young bushes is moie difficult than on mature bushes which are still making 
a fair amount of young growth. 

Washing soda (1 oz. tier gallon) nsod with a siircader proved of little value. 
One spraying late in February with caustic soda gave better control than two 
siirayiugs in the summer with washing soda. The best control, apart from 
that due to polysulfides or colloidal sulfur, was obtained by using caustic 
soda once in Febmary and washing soda twice in the suimnor. Skim miik 
with washing soda gave better results than did any of the proprietary spreaders. 

Polysulfide ^rays may be used on Whinham Industry, Crown Bob, White- 
smith, Red Warrington, and Keepsake, though spray injury on the last has been 
noticed. Amber bushes and other Sulphur varieties can not be treated with 
polysulfides, and for these one spraying with caustic soda in February followed 
by two with washing soda in summer is recommended. Mutton bushes from 
Iiong Ashton cropped well and showed more resistance than did Whinham 
Industry bushes. The American varieties Charles, Sylvia, and Mabel remained 
disease free, but gave crops poor in quantity and in quality. 

The cost of spraying for the most promising spray fluids used ranged from 
4 to 7.5 per cent of the crop value during the four years of experimentation. 

The control of American gooseberry mildew, It. M. Nattbass (Jour, Jiliti, 
Agr, iOt S3 (1926), No. 3, pp, 26S-268 ), — ^Though American gooseberry 

mildew has now been present in England for a quarter of a century, the coiilrt)! 
methods are ni»t yet regarded as satisfactory* tnid investigations looking to the 
control of this disease have been added to the program of work adopted by the 
Long Aiiihton Research Station. 

During the spring and summer of 1925, comparative trials of C{mr washes 
were carried out on a commercial scale near Cheltenham. Wlillo the conUvd 
obtained was sticking, the experiment is regarded as preliminary, ixjquirliig 
further tests. Whinham Industry, said to be particularly susceptible to Ameri- 
can gooseberry mildew yet fairly resistant to spray injury* was chosen for 
the tests, the details of which are given. 

Very good results were obtained in these limited experiments with ammonium 
l)olysulflde and soft soap, with soda-sulfur compound and soft soap, and with 
washing soda and soft soap. The time of the first application is considered im- 
portant, This application should be made as soon as the flowers have set, 
though on Aprfl. 28 in these experiments no sign of the disease could be seen, 
.Small infection centers, originating from the winter spores, are thought to have 
been present though invisible to the naked eye, since the control bushes wore 
heavily infected before the second application was made on June 5. In the 
case of tile plat in which the first application was made after the mildew had 
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become visible, rather poor control was obtained. It is regarded as essential 
that the spniyiug should commence before the disease can be seen. 

liaspberry disease investigations {Ncio York S^ate 8ta. Rpt. 1928, pp. 32, 
33). — ^Two seasons’ records on a large planting of Plum Farmer raspberries are 
said to show wide variations in the degree of injuiy and type of sjTnptoms 
produced by the red raspberiy mosaic, yellow mosaic, mild mosaic, and streak. 
Red raspberry mosaic and yellow mosaic are said to have spread rapidly in the 
planting, and both of these disea^^es are reported as becoming more prevalent 
in commercial black raspberry plantings. 

The progressive stages and variations in the symptoms were studied In more 
than 300 inoculations of pure strains of difterent raspbcriy viruses, as well as 
many natural infections, to determine a more accurate basis for control by 
rogning and for studies on resistance of varieties. 

Investigation on tlie bunchy top disease of the banana, 0. J. P. ^Ia.gek 
(Aifst. Council Sd. and Indus. Research But. 30 (1927), pp. 6Jf, pis. 22 ). — ^This 
bulletin, dealing with the scientific aspect of the banana bunchy top disease and 
re^- lilting from invostigations instituted by the Governments of the Common- 
wealth of Australia, Now South Wales, and Queensland, is stated to have been 
issued as the work of the author, “ since the knowledge of the nature and mode 
of transmission of the disease is mainly the result of investigations carried out 
by that ofacer.” A general report dealing with the problem has been noted 
(E. S. R., 67, p. 851), and further investigations regarding certain aspects are 
stated to be still In progress This disease is said-lo have been the most serious 
banana malady in Australia and to have caused serious losses in Fiji, Ceylon, 
and Egypt 

The bulletin outlines or details information on the history of the disease in 
Austi’alia, its economic effects, distribution, hosts and their susceptibility, com- 
mon names of the disease, symptoms, causation and transmission, observations 
on the banana aphis, ecology of the disease, and control measures. 

No plant outside the genus Musa has yet been found susceptible to bunchy top, 
but all bananas are susceptible, and Cavendish, the standard Australian com- 
mercial variety, is very susc'eptible. The symptoms are described. The char- 
acteristic streaking is correlated with a pathological condition of the phloem 
region of the vascular bundles. The disease induces a disorganization of the 
root system. No bacterium, fungus, or protozoan has been found as a causal 
agent, but definite evidence indicates that bunchy top can be transmitted by the 
banana aphid (Pentalonla ntgronervosa) . It is distinctly systemic and belongs 
with the virus diseases of the potato loaf roll type. Exedut-ion and eradication 
are the only remedies. No other measures are protective, and no immune or 
even resistant stock is available. 

Notes on the stem eclworni, W. E, H. Hodson {Jour. Min. Agr. IQt. Brll.l, 
S3 {1926), No. S, pp. 259-262). — ^Ic is deduced from brfef notes presented tliat, 
** while in the case of attack by one strain on a particular host it would be safe 
10 follow with another crop known to be a host of the eelwonn, the same would 
not hold good if iz happened to be a generalized form of the pest that was caus- 
ing the damage. The extent to which such a transfer is likely to occur is 
governed, to a very large degree, by the time during which the strain has con- 
fined its attack to the original host. In cases where information on this x>oint 
can be obtained — ^and such cases are by no means as imcommon as might be 
supposed — ^the course of action may bo determined accordin^y. In cases in 
which the eelworms are known to have been on one particular crop for two or 
more years, the attack on other potential hosts is likely, at least during the first 
year, to be so slight as to be negligible. From this it is seen that as a general 
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rtQe it would be safe to put down clover after, say, an oat crop attacked two 
years running on tbe same ground ; but, if tbe clover was destined for a two or 
three years* ley, it might possibly be seriously attacked toward the end of the 
period, as the pe'st became more accustomed to the new host.** 

ECONOMIC ZOOIOGY— ENTOMOLOGY 

Insects: The people and the State, H. T. FERNAin (SoL Mo„ 27 (1028), 
Ko, 3, pp, 193-205 ). — ^An address presented at the annual meeting of the Ameri- 
can Association of Economic Entomologists, at Nashville, Tenn., in December, 
1927. 

[Studies of economic insects at the New York State Station] (New Yorh 
$tate Sta, Rpt 1928, pp. This is a report of the work of the year 

considered under the headings of the several fruits and vegetables attacked. 

Experiments conducted with the rosy apple aphid, together with similar work 
in 1925, pointed to the following conclusions: *‘(1) Aphid eggs are more resist- 
ant to treatment than newly hatched nymphs. (2) A higher degree of control 
may be expected from mixtures applied when the tips of the leaves are project- 
ing as much as 0.6 in. than when the treatments are made when buds are 
dormant or in the green-tip stage. (3) Lime sulfur with nicotine sulfate is an 
effective spray if carefully applied. (4) Aphid infestation is noticeably reduced 
by tobacco dust or DerrisoL (6) The aphlscidal properties of oil sprays varies 
with the oil content as does also the danger of Injury. Mixtures containing 3 
per cent oil reduced the amount of injury by the rosy apple aphid, but the protec- 
tion afforded the trees has not been as satisfactory as that usually obtained 
with either lime sulfur and nicotine or the Bordeaux-oil spray with nicotine.” 
It was found that in order to secure a high degree of control from oil alone 
it is necessary to increase the ratio of oil, 4 per cent being the minimum 
recommended. 

Studies of the codling moth showed that there may he a large carry over of 
caterpillars in cold storage houses. When thus carried over the moths did not 
make their appearance until temperatm*es inside the rooms rose to 68 or 70® F., 
or approxinmtely 3 weeks later than the appearance of the molhs roared under 
normal conditions in adjoining apple orchards. It is concluded that the occur- 
rence of a large number of belated individuals originating in warehouses or in 
other situations where there have been large accumulations of apples, especially 
cull fruits as used for the manufacture of cider or vinegar, would constitute a 
menace to neighboring orchards and neutralize to an Important extent the 
beneficial effects of customary spray practices. 

The peach cottony scale (PulvinaHa amygdaU Okll.), which caused consider- 
able apprehension to peach growers in Niagara, Orleans, and Monroe Counties 
in 1923 and 1926 (B. S. It, 59, p. 250), was of minor importance during the year. 
The oriental peach or fruit moth (Laspcyresla molesta) was discovered in 
Niagara County during the year, the infestation centering around Westfield. 

In work with the cucumber beetles on Long Island it was found' that the 
eflacleney of squash seedlings as traps depended on dusting or spraying the 
main crop to rep^ the beetles, and on the fact that the main crop had not 
commenced to blossom. Such blossoms were highly attractive to beetles and 
nullified to a great extent any measures taken to rep^ them. The most success- 
ful means taken to kill cucumber beetles was the use of a 3 per cent nicotine- 
hydrated lime (dolomite) dust in heavy dosages. The efficiency of the dust 
depended entirely on obtaining thorough contact with the beetles. To insure 
this squash seed was sown we^y for three weeks, thus supplying a succession 
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of seedllnar plants and eliminating foliage interference. Comparative tests with 
spray and dust mixtures as repellents showed that arsenical dust mixtures were 
less toxic to plant growth than nicotine dusts. Those containing gypsum 
were more beneficial than those containing lime. An arsenical spray mixture 
containing knyso as a sticker gave superior results to that containing fish oil. 

In control work with potato insects on Long Island there was an improvement 
in the condition of foliage and a marked increase in yield where a 3 per cent 
nicotine dust had been applied on plants previously dusted or sprayed. 

The cabbage maggot was the most injurious insect to cauliflower seed beds 
during the yoir. Of numerous materials tested to control the pest, mercuric 
bichloride 1 to 1.2r»0, Uspulun 1 to 400, and sodium fluosilicate 1 to 250, in 
aqueous solutions, gave the best results. 

Climatic influence on cttvns insect distidbntion in California, E. g. 
WOGLXTM (Jour, HJcon. TJnU 21 (7028), No. 5, pp. '708-713. fig. l).—lt is pointed 
out that citrus fruit pests in California occur in more or less well-defined areas. 
Some species are most clo&tructive under the cooler temperatures near the 
ocean, and others are destructive only where the summer weather Is hot and 
dry. There are also inlermodiate lyi^es. The distribution of these pests in 
1927 is compared by the author with that of 1907. An attempt has been made 
to designate the maximum temperatures and the minimum humidities which 
appear to limit the clestrnclivoness of the more important citrus pests. 

Insects vs. poliomyelitis: Negative evklence, E. W. Doaxe (Jour. Boon. 
Ent., Z1 (1028), No. 5, pp. 003-607 ). — ^A study made early ?n 1928 during the 
course of an epidemic* of poliomyeliti'^ on the Stanford University campus led 
to the conclusion that insects were not implicated in the spread of the disease. 

Present status of cvn'taln insect pests under biological control in Hawaii, 
O. n. SwEZEY (Jour. Ecort. Ent, 21 (1028), No. 5, pp. OOO-OyO ). — ^*Vn account is 
given of the present status of some of the natural enemies successfully intro- 
duced Into Hawaii for the biological control of insect pests. 

Methods of preparing nicotine extracts from tobacco dust (New York 
Efate I8ta. Rpt. 1028, p. SO ). — By soaking 40 lbs. of tobacco dust containing 1 
per cent of nicotine in 100 gal. of water for 24 hours with occasional stir- 
ring, an extract containing 0.01 to 0.05 per cent nicotine, or about 70 per cent 
of the total nicotine present in the tobacco, could be obtained. By using 8 
lbs. of 5 per cent nicotine tobacco dust, an extract is obl»»ined of the same 
nicotine conamt ration, about 90 per cent of the total nicotine present in the 
tobacco. 

Specifloatious for petroleum oils to be used on plants, E. E, pb Ono 
(Jour. Kvon. But., 2t (t028), No. 3, pp. The author finds thsit certain 

of the older specifications for defining petroleum lubricating oils, such as 
fla«h point, color, and gravity, are apparently of little value for evaluating 
oils suitable for siwaying puriwses. In place of these, other characteristics 
Including sulfonation value, volatility, and oxidation value are defined and 
laboratory methods given for determining them. 

The effect of certain hard waters on the stability of cold mix lubricating 
oil emulsions, J. E. Eyeu and P. M. Kobinson (Jour. Boon. Ent., 21 (1928), 
No. 5, pp. y 02-707, figs. 2).—“ In an attempt to ascertain the cause for separating 
out of *cold mix* oil emulsion stocks on dilution with certain of the hard 
waters in New Mexico, it was found that a modification of Herschell’s de- 
mulsibility test could be applied for determining the rate of separation In these 
mixtures. This test, when applied to oil emulsions made from hard waters 
containing magnesium sulfate in amounts greater than 5 parts per 100,000, 
showed that the separating out of the oil was in proportion to the amount of 
magnesium sulfate present, leading to the conclusion that this chemical wa* 
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largely resi>onsible for tbe instability of the emulsions in the types of water 
observed. Calcium sulfate and sodium chloride, also normal constituents of 
New Mexico hard waters, did not affect the stability of emulsions.” 

Some factors affeclfiig the toxicity of hydi'ocyanic acid for insects, F. J. 
BmNLEr and B. H, B.uci'e (Biol, Bill* M(t)\ Biol* Lcil)*, Tloods UolBy 53 (1927 )f 
Xo* 3, pp. 201-207, figs* This is a report of a study miide of the toxicity of 
hydrocyanic acid for insects, work having been conducted with Aphis rnmicls, 
the chi-ysanthomum aphid, the onion thrips, the granary weevil, and the rice 

The results of over 1,000 experiments Indicate that, within certain limits, 
concentration and length of exposure are inversely related or that toxicity= 
concentration X the time. The higher the temperature the more susceptible were 
the insects, their susceptibility being more pronounced with the shorter expo- 
sures. ” Present indications are that humidity is not an Important factor affect- 
ing the toxicity of hydrocyanic acid. Comparative studies on calcium cyanide 
and liquid cyanide show that the liquid hydrocyanic acid is more toxic than the 
gases f/om hydrolysis of calcium cyanide. A small amount of methyl acetate 
added to liquid hydrocyanic acid seemed to increase the toxicity of the gas aris- 
ing from the liquid hydrocyanic acid, which may be due to the fact that a small 
amount of methyl acetate kept the spiracles open, while in pure hydrocyanic 
acid the spiracles were quickly closed.” 

Carbon dioxide a chemical accelerating the penetration of respiratory 
insecticides into the tracheal system by keeping open the tracheal valves, 
K. H. nAZELiioip (Jour. Econ* Ent., 21 {1928), Xo. 5, p. 790 ). — ^The autlior con- 
siders it probable that the increased susceptibility to hydrocyanic acid in 
higher temperatures, as observed by Brinley and Baker (sec above), is ex- 
plained by the influence of Increased metabolism (and therefore increased output 
of earhou dioxide j on the width of the spiracle opening. 

Studies on the resistance of certain Insects to hydrocyanic acid, A. M. 
Boyce (Jour. Econ. Ent., 21 (1928), No. 5, pp. 715-720 ). — In this contribution 
from the California Citrus Experiment Station the author briefly reviews 
instances of resistance or increased tolerance of insects to insecticidal treat- 
ment. He reports upon a study being made of the development of resistance to 
hydrocyanic acid gas of several species of insects, and presents the results of 
fumigation exi)erlmenls with Drosophila meJanogaster Mcig. and the cotton or 
melon aphid. 

Composition of fluorides and fluosilieates sold as insecticides, R. H. 
CABTEai and B. C. Roark (Jour. Econ. Tint., 21 (1928), No. 5, pp. 762-773 ). — 

Samples of fluorides and fluosilieates repinscnting the products oC 14 manufac- 
turers in the United Stales were examined chemically and microscopically. 
Both of these materials may be obtained in a satisfactory degree of purity. 
In solution all the fluosilieates give an acid reaction, whereas the sodium fluor- 
ides show a neutral or alkaline value. 

“ It is believed that the observed variations in the apparent toxicity to insects 
of different brands of commercial sodium fluoslUeate are owing to factors other 
than variations in fluorine content. Variations in size of crystals cause varia- 
tions in cubic inches per pound, dusting qualities, adhesiveness, and rate of 
solution, properties which greatly influence the efficacy of a dust insecticide. 
Variations in foliage^buming properties of different brands of commercial so- 
dium fluosllicate are likewise probably the result of variations in crystal size.” 

Experiments on control of IButettix tenellus (Baker) , E. A. Schwino 
(Jour, Boon. Ent., 21 (fSSS), No. 5, pp. 790, 791 ). — The author concludes that 
the emulsion 25 per cent Fly Spray, 75 per cent whale-oil soap, and water 29 
ports or less is an economical spray for beet field applicalioft. Nine years of 
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continual footliill observations are said to have convinced blm that it is possible 
to reduce the beet leafbopper on the west side <»f the San Joaquin Valley con- 
siderably by trapping* on preirrigated sugar beet patches of 6 acres each and a 
mile apart, and that killing this leafhopper over a period of 4 or 5 weeks is of 
economic value. 

Cotton flea hopper studies of 1927 and 1028, C. O. Eddy {South Carolina 
Hta. Bill. 2ol 2 >;). IS, fi:n. 4). — ^^fh’s is a report ot studies conducted In 

i-ontinuation of those previously noted (E. S. R., 67, p. 163). Following an 
introduction the author deals with the subject under the headings of the prob- 
lem in South Carolina, history and future, general weather and crop conditions, 
seasonal and regional aspect^ seasonal history, life history studies (pp. 0-13), 
cage experiments with seedlings (pp. 13-13), and control. 

Damage from the cotton Ilea hopper was noticed for the fiist lime in the 
State in 1024, and the injuiy in 1925 was very small. The injury in 1026 was 
the greatest ever observed, while that of both 1027 and 1928 was very limited. 
Cage experiments with seedlings have shown that both nymphs and adults 
injure terminal buds and cause abnormal and retarded growth. Mechanical 
injury to toiminul buds produced similar growth. 

The life history studios of the post are reported under the headings of records 
of pairs, longevity, development, and seasonal incubation records. Data on mated 
females and development of the cotton flea hopper are presented in detail in 
tabular fonn. 

Clean culture and the destruction of alternate host plants have been found 
helpful measures in combating the pest. Sulfur prepared as a dust is con- 
sidered the most elleetive insecticide that can bo applied economically. The 
sulfur may l)e mixed with calcium arsenate at the rate of 2 lbs. of sulfur to 1 lb. 
of calcium ai’senate to control both the cotton flea hopper and the boll weevil. 

A new genus and sx)cc[cs of Aphididae (Homox>tera) , A. A. Guanovs'ey 
(Eiii. Soc. ^yah1l, Proc., 30 (1028), Ko. 7, pp. 113-121, figs, IS ). — In this contri- 
bution from the Wisconsin Experiment Station the author erects a genus and 
deserfljes a form taken from the while paper birch (Beiula papyrlfcra Marsh) 
under the name CcpcglUettea hetulacfoliae n. g. and sp. 

l^'cdicting serious cotton aphis infestations, A. L. ITamker (Jour. Kcon. 
Ent,, 21 (1028), Ko. 5, pp, 138-^1). — ^The author reports that the result'®! 
obtained in a soupon’s studios made at the Mississippi Experiment Station indi- 
calo that when u cotton aphid infestathm as high as 6 p^r cent ('xists at the 
lime calcium ursonate dusting for the boll weevil is started, a heavy infeatatiou 
may be expended if as many as four applications are made. 

The introduction of new insect enemies oi* the citrophilus mealybug 
from Australia, H. S. and II. Oomi»ere (Jour, hcon. Etit., Z1 (1028)^ 

iVo, 5, pp. dl)f-f)6*.9). — In this contribution from the CVilifornia Gitni.-^ Experi- 
ment Station, the authors reeoid the successful introduction of six species of 
natural onemios into California from Sydney, Australia. They are Tetrac- 
nemus n. sp., Ooocophagus n. sp., Diplosia sp., Pullus sp., Diomns sp., and Ohry^ 
sopa sp. 

A unit system for recording tlic results of insecticides against the 
citrus black scale, R. S. Woglum and J. B. LaFollette (Jour. Boon, EnU, 21 
(1928), Vo, 5, pp. 618-682). --The authors describe a unit metliod of orchard 
inspection for black scale, the unit being the small number of well-develoi)ed 
black, scale on a branch 6 to 10 in, long. In determining the comparative value 
of spray materials only the lower half of the tree is inspected. It is pointed out 
that the system records with equal accuracy the condition of a single tree, an 
orchard, or a group of orchards. 
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On the occurrence in New Zealand of Coleophora fabriciella Villers, 
S. Lindsat {'Neio Zeal, Jour, Soi. and Techrtol,, 9 (1927) , No, 4, pp, 24S, 249, 
X ), — Hiis European species lias been introclucecl quite recently Into New 
Zealand, where it may become a pest on clovers. 

The azalea leaf miner (Gracilaria azalc'^lla Drants), W. E. II. Honsow 
(Jour, Roy, Eori, Soc„ 52 (1927), No, 1, pp, 54-59, pU, ii).— This is a practical 
summary of information on the azalea leaf miner. 

Contributions to the life history of the pine moth, Panolis ftammea 
Schiff., and its parasites [trans. title], H. Sachtijeben (Arh. Biol, Reichtinnst, 
Land u, Forstio,, 15 (1927), No. 4> PP- 437-536, pla. 3, fig'^, 2; aha, ui Rew Appl. 
Ent, 16 (192S), 8er. A, No. 4, pp. 178, 179).— TUs is an extended report of 
studies of P. flammea conducted in 1025 both in the laboratory and the State 
forest of Zossen, following an outbreak of this pest over wiile areas in north 
and east Germany. The main parts of the work dc.il with the biology of the 
insect (pp. 440-472) and its insect parasites and hyporparasltcs (pp. 473-529). 

The European com borer clcan-up campaign in Now York State, 1037, 
M. D. Leonaiu) (Jour, Econ, Ent, 21 (1928), No, 5, pp, 77S-7S3), — This is an 
account of a compulsory clean-up campaign against the European corn borer, 
carried on in the spring of 1927 in a section including parts of three counties 
In western New York. 

Corn-borer prisfers corn to common mugwoi*t, A, B. IMauston and C. B. 
Dibble (Michigan Sta, Quart But, 11 (1928), No. 2, pp, 69-72, figa, 2). — In a 
comparative study made of the attraction of corn and the common mugwort 
(Arteniiaia vulgar ia), it was found that in Michigan the European corn borer 
prefers com as a host plant, corn not being protected from borer attack by the 
presence of mugwort. While a migration of the corn borer from corn to mug- 
wort is possible after tlie eggs have been deposited on the corn, the migration 
does not indicate a preference on the part of the corn borer for common mug- 
wort as a host. The results differ from those obtained by Boubaud in France 
as previously noted (B. S. B., 68, p. 768). 

An operation in practical contml of codling moth in a heavily infested 
district (second report) , T. J. Headlee (Jour, Econ, Eni., 21 (1928), No, 5, 
pp, 774r~778), — ^This is a contribution from the New Jersey Experiment Stations 
In which the author reports that the continuance (B. S. B., 67, p. 454) of the 
organized efforts of growers against the codling moth In the Glassboro district 
has resulted in a further material increaKe in fruit free from injury by that 
insect In 1920 the growers who form this organization picked 50 per cent of 
their total ftuit free from codling moth Injury, iu 1020 they picked (58.8 per 
cent free, and in 1027 they picked 82,1 per cent free. The timing, composition, 
and methods of applying insecticide materials are the dominant factors In 
obtaining this result, but orchai'd sanitation moabures, such as proper disposal 
of used baskets, scraping rough-barked trees, and the use of burlap bands, 
play a minor but important part in obtaining this result. 

Determination of the spring-brood emergence of oriental peach moths 
and codling moths by various methods, A. Peterson and O. J, Haeusslbb 
{Jour, Ayr, Research [V, jSf.J, 37 (1928), No. 7, pp, 399-417, figs, 9).— In this 
account the authors report upon some of the results obtained from several 
methods employed in determining the spring-brood emergence of the oriental 
peach moth (laiapeyresia molesta Busck) and the codling moth. The work was 
conducted with a view to dev^oping a method which would give results J,hat 
closely resemble the actual emergence of spring-brood moths in the orchard. 
The data are presented under the headings of apparatus, methods, tempera- 
ture, moisture, mortality of larvae, and emergence of moths. 



19293 


ECONOMIC ZOOLOGY — ^ENTOMOLOGY 


457 


There was found to be a marked difference in the temperature on the 
south and north sides of a fruit tree on clear days in the spring, whereas 
little or no dilCerenco occurs <m cloudy days, indicatins^ that sunlight is the 
important factor involved. The ]>resen<‘e or absence of moisture about over- 
win teriui* larvae was found to have a comparatively small Influence on the 
emergence period of the moths, although ii does influence mortality. Thus, 
overwintering larvae spun up in cocoons In corrugated paper kept in a dry 
insectary suflVr a much greater moilality than similar material wetted fre- 
quently. In tlie various motliods employed to determine emergence, the lowest 
mortality occuired in material confined in open screen cages located on poles or 
tree trunks where rain, dew, and snow could roach them. 

The mOrtt satisfactory of the methods tested by the authors for determining 
the normal emergence of spring broods in an orchard proved to be that 
Involving the use of eight screen cages placed on poles or tree trunks so that 
four of the cages were adjacent ti> the ground and four were 6 ft. above 
ground, and one cage of ouch group ol four faced north, east, south, and west 
This method subjects overwintering larvae to all of the elements, rain, snow, 
clew, wind, and sunshine. It takes into consideration the differences in tem- 
perature near the ground and several feet in the air, and also the decided 
differences in tem3»erature which occur on sunny and shaded exposures. It 
permits an e<iual dlstribulion of larvae in all possible situations which, so far 
as known, are similar to (hose in nature. 

** For two or throe seasons the beginning date and the peak-of-emergence date 
for both siiecios of moths in the screen cages compare very favorably with 
similar dates in the orchards. The moth-emergence dates for the respective 
species of overwintering larvae kept in a canvas hand, in covered boxes, in a 
screened insoctary, and in a closed packing house are later or, in some 
instances, vei-y much later than the normal emergence dates in an orchard 
or in the screen cages. The latest emergence for oriental x)oach moths oc- 
curred in the Insectnry, whereas for codling moths the latest emergence took 
place in a iiacklng house.” 

Some macroscopic elTocts resulting from the fumigation of Plodia 
larvae with carbon disulphide In relation to revival potentialities, J. 0. 
Hamu-N and W. D. Held {Jonr. Been, EnU, 21 {1928), No, 5, pp, 785-788). — ^The 
aulhoi*s report that dining the latter part of October at Fresno, Calif,, grown 
lan^ae of tlie Indiau-moal moth revived from 1 to 2 weeks after fumigation 
with carbon disulfide at the rate of 2 1!)S. per 1,000 cu. ft. During the period 
of inactivity bct\v<H‘ii fiunigutioii and revival the potential revivals may be 
detected with cou.sidorable accuracy by their retention of a nearly normal 
color and a fair degree of turgidity and by their not being severely shriveled. 
Among such individuals, however, one can not determine which or what per- 
centage will later become fully resuscitated. Congestion of the Intestinal 
tract Is a common condition of reviving larvae and is operative in causing the 
subsequent death of a portion of them. Five larvae, revived from the 6-honr 
exposure, developed to the adult condition. 

Poisons for cutworm baits, O. Ltlb {Jour, Bcon, Ent,, 21 {1028), No. 5, 
pp, 74S-75d).— A comparison made by the author in Mississippi of Paris green 
with sodium fluoslllcate in 3 >oison halts against the black cutworm and the 
fall army worm indicated that Paris greon is more rapid in its action and con- 
siderably more toxic, and that the black cutworm is more easily killed than 
the fall army worm. 

The IHicssian lly in California, C. M. Paokabd (17. 8 , Dept. Apr,, Tech, But. 
81 {1928), pp. 20, figa, 2).— This Is a report of studies commenced by the author 
in 1910 and continned with some interruptions up to the time of writing: 
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• In California the Hessian fly is of economic importance only in wheat-grow- 
ing regions near the coast, where the influence of the ocean is sufficient to 
prevent extremely high summer tenipei atures. It injures the wheat crop to 
a slight extent practically every year and causes serious injury in occasional 
years when climatic c'^nditious are particularly favorable to its development. 
Ii passes the summer, full, and winter in the form of xjuparia in the stubble. 
The main emergence of adults from Ihe stuliblo usually occurs in March, and 
a minor emergence of adults from the young wheal in late Apiil. Heavy 
September rains have been known to cau e most of the flics to issue from the 
stubble in eitrly fall. The injury to the wheat takes place during March, 
April, and May and is caused by the feeding of the larvae underneath the 
leaf sheaths. The life stages of the Hessian fly in the State are identical with 
those found in the Eastern States. 

It is attacked by several hymenoptcrous parasites which, however, do not 
control it. Because of the radically different climatic conditions, the artifleial 
control methods used in the eiistern part of the United States can not be 
applied in the State. “Burning stubble, plowing it under, and throwing it 
out upon the surface by cultivation in early summer to cause desiccation of 
the puparia, are partially effective control measures but are not universally 
applicable. The development of resistant varieties is only In the experimental 
stage but offers some possibilities. The most practical measures for control 
of the He^islan fly in California are practices already in common use for other 
reasons. These are rotation of crops, early planting, and the stimulation of 
rapid, vigorous growth.** 

The Coachella Valley (California) Hippelates fly project, W. B. HiniMs 
(Jour. Boon. Bnt., 21 (1928), No, 5, pp. CBO’SOS, pi. 1 ). — ^An account of the 
progress of investigations (B. S. R., 56, p. 251) of this pest, conducted with a 
view to determining the breeding habits, its source still remaining a mystery. 

The effect of different quantities of food during the larval period on 
the sex ratio and size of Imcilia sei'icata Meigen and Theobaldia incidens 
(Thoiw.), W. B. IlERirs (Jour. Neon. But., 21 (1928), No. 5, pp. 72(h‘729). — 
“lii’rvae of the green bottle fly, L. sericata, were removed from food in lots 
of 100 at 6-hour intervals after feeding 30 hours, the longest feeding period 
being 06 houis- The size of resulting flies became in genen\l increasingly 
larger as the feeding period was increased, and the sex ratio was reversed 
from a large preponderance of males in the underfed to a preponderance of 
females in the longer feeding periods. Larvae of the mosquito, T. met dent, 
were reared in lots of 100 iu distilled water to which yeast was added in 
(junntiiies ranging from 0,5 to 5 gm. The resulting mosquitoes became in 
general hacre*«slngly Larger as the quantity of yeast was increased, and the 
sex ratio was reversed in a manner opiiosite to that of the green bottle fly,** 

Bepellents for blowflies, U. C. Ro^vbe:, D. C. PAnaiAN, F, 0, Bisiiopp, und 
B. W. Laake (Indus, and Buff In. CJtem., 19 (1921), No. 8, pp. 942, 943).— -The 
results here reported, together udrh other observations, have led the authors 
to conclude that the most effective blowfly repellents are not necessarily 
highly odorous materials, such as «-seniial oils, or even highly irritating ma- 
terials, such as chioropicrln and other “tear gases,’* but are materials which 
can absorb, ad'^oib, or iuiilbit the formation of the volatile compounds evolved 
by decomposing moat w'hich attract the flies to the meat. In addition to vari- 
ous copper comi)ounds, such strong antiseptics as mercuric chloride, potassium 
permanganate, sodium salicylate, etc., when applied to meat render it almost 
entirely nouattraetive to blowflies. 
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Tests of blowfly baits and repellents during 1026, D. 0. Pakman, E. W. 
Laake, P. O. Bisnopp, and II. 0. Roark {TJ. S. Dept, Agr,, Tech. Bui, 80 {1928) ^ 
pp. 15, fig* I). — ^Tbis is a report of work conducted in continuation of that previ- 
oufc^ly noted (E. S. R., 49, p. 35G; 54, p. CCl; 55, p. 55S; 57, p. 1G7) and that 
reported in tbe above article. 

A study of tbe methods of exposing bait containers and of the distance over 
which repellents are effective led to the development of a method of studying 
the repellent pi’operlies of inalei’ials to blowflies which is thought to yield more 
accurate results than any hitherto recorded. It consists in smearing 5 cc. of 
material upon a 4-oz. cube of fresh beef liver placed on 1 in. of clean, dry sand 
in an ordinal y pint Mason jar, and counting the number of flics within the 
jar at stated intervals of time. Comparison is made with the number of flies 
visiting similar jars containing untreated meat and placed 4 ft. from either side 
of the treated jar. Periodic ob^^ervalions are continued as long as flies in num- 
bers continue to visit the untreated meat (fi*om 2 to 4 or 5 days). The per- 
centage ratio of flies visiting the treated jar, compared with the average 
number visiting the adjacent che<‘k jars, in the case of any material studied, 
expresses the repellent value of the material. 

Pine-tar oil (now being used on an extensive scale by riinchmen), pjrretbmm, 
and cKulain copper compounds are said to be the most promising blowfly 
rci>ellents. 

The type of container is said to affect the attractiveness of the bait to flies, 
a transparent container being moi*e attractive than aii opaque one. 

Phyllophaga (Scarabacklae) of the United States and Canada, Part I, 
R. J. Sim (N. J. DepL Agr, Clrc. U5 {1028), pp. 60, pis. 12, figs. 6). -An ihis 
contribution from the Japanese Beetle Laboratory, U. S. D. A. Bureau of 
Entomology, descriptions are given of 5t 3May beetles of the United Stutos and 
Canada, arranged in G groups. 

Cold hardiness in the Japanese beetle, Popillia japonica Newman, N. M. 
Payne {Biol. Bui. Mar. Biol. Lai)., Woods Hole, 55 {1928), 3, pp. 163-179, 

figs. 4). — ^This is a report of studios made of cold hardiness of the sccoml and 
third iustars of tlie Japanese beoUe, with brief observations on tbe pupae and 
adults. The larvae were found to be somewhat periodic in their cold hardiness 
to the intensity factor of low temperature, less so than the oak borers which 
had previously boon studied (E. S. R., 55, p. 058), and more so than the 
aquatic insects. Disease liiciclonce, luitritloual state, and degree of dchy- 
dmUon wore associated with cold hardiness to the intensity factor of low 
temperature. Development of cold hardiness to the quantity factor of low 
temperature was associated with loss of cold hardiness to the intensity factor 
except in extremely dehydrated individuals. It w^as found that marked per- 
meability changes associated with enzyme action occur at the vital tempei‘atui’0 
minimum. 

Life history and control of the pale-striped and handed flea beetles, 
G, W. Underhill {Virginia i8ia. Bnl. 264 {1928), pp. 20, figs. 9). — This is a 
report of studios of the pale-slriped flea beetle cimducted during the summers 
of 1924, 1025, and 102G, and of the banded Ilea beetle during the summers of 
1025, 1920, and 1927, all being made in Hanover and Henrico Counties, Just 
north of Richmond. The two species occur throughout Virginia, the pale-striped 
flea beetle having been observed most abundant and injurious in the Piedmont 
and vaUey sections, while the banded flea beetle seemed to be more common 
in the eastern part of the Stale. They are native species widely distributed 
throughout the United States and southern Canada. 

Lists are given of the food plants of both species and technical descriptions 
of the several stages. The life history and habits of the palo-strlped flea beetle 
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are then considered (pp. &-13). followed by a similar account of the banded 
flea beetle (pp. lS-16). The report concludes with a brief discuislon of experi- 
ments with poison dusts for the control of the pest. , 

It was found that the pale-striped flea beetle has two disUnct broods and 
hibernates as a larva, while the banded species has one complete and a partial 
second brood and winters as an adult. Both species are annual pe^ts of several 
garden and farm crops, including beans, melons, beets, tomatoes, potatoes, 
carrots, corn, clover, and cotton. As a rule the chioi damage occurs soon after 
the beetles emerge and while the i>’.ants are in the seodimg stago.^ 

The pale-striiied species is generally the most numerous and injurious. The 
adults of the banded species usually emerge in March and early April, and the 
pale-striped in the latter part of May or in early Juno. Eggs are laid shallowly 
In the soil beneath the food plants. The first generation pale-striped adults 
emerge about 40 days after the eggs are laid ; while the second brood, which 
overwinters in the larval stage, emerge as spidng brood beetles about 9 months 
after the eggs are laid. The banded beetles reauire a dcvelopmont period of 
about 8 or 9 we^ for the flrst brood and about S weeks for the partial second 
brcw)d, from tlie time an egg is laid until tbe adult emerges. 

To control flea beetles, sprajing or dusting as soon as Injury is noticed 
should be done. Clean cultivation will keep down weeds on which they breed 
and greatly reduce tlie number of flea beetles. 

!Eflect of ovulation upon seasonal history in the alfalfa weevil, S. J. Snow 
(Jour. Boon, Ent, 21 (1928), No, 5, pp. figs, d).— It is pointed out that 

the larvae of the alfalfa weevil occur sparingly in the summer after the greater 
number have become adults, being too tew to injure the third and fourth crops, 
upon which they occur. 

A survey of the growth of a generation of female alfalfa weevils throughout 
the two seasons of its existence shows that the beetles emerging in Ibe spring 
and summer remain immature for about four months at least, after emergence, 
or until late September and October of their first season. It indicates, loo, Uhat 
about half of them, with the exception of ditch-bank weevils, are capable of 
oviposition by the time winter sots in. ’Weevils from ditch hanks and fence 
rows were found without eggs even into winter and early spring. On the other 
hand, the small number of females of the previous seu&on which survive until 
August and September of their second summer is enouc,h to account for the 
small number of eggs which are found at that time. Those eggs, therefore, and 
any larvae which come from them, are retarded members of the old generation 
and not a partial new brood. The eggs developed and deposited by the beetles 
maturing in the fail are not likely to produce larvae of importance anywhere 
in the intermountain country, since the cool tcmp'T.tiures would prevent thoir 
hatching in suflldtent numbers the same year. 

Studies on nectar in relation to honey production, O, W. Park (Jotir. 
Boon. But, 21 (1928), No. 5, pp. 189, 790). — Some of the important findings 
obtained in extensive studies of nectar plants at the Iowa Experiment Station 
are that (1) as a rule nectars w’hich are secreted abuncluiiily ha%e a lower 
sugar concentration than do those which are secreted less abundantly; (2) the 
great majority of the samples studied contained betw een 40 and per cent of 
sugar, comparatively few running below 30 or above (SO per cent; (3) nectar 
from a given source varied over a considerable range in sugar concentration, 
one of the most Important of the causal factors being the relative humidity of 
the atmosphere ; and (4) in some species of plants the same flower continues to 
secrete nectar throughout a period of several days. 

District Argeutiue ant control in citrus orchards, H. J. Rtan (Jour, Boon. 

21 (1928), No. pp. 682-690). — The author reports upon the costs and 
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results of two years’ Argentine ant elean-up campaign in Los Angeles County, 
Calif. 

Egg laying of Ixodiphagns cancnrtei duBuysson in larval ticks, R. A. 
Cooley and G. M. Kohls (Science^ €7 ( 1928 ), No. 1748 , p. 656). — ^In experiments 
conducted at tlie Hamilton Laboratory of the Montana State Board of Ento- 
mology the junior author has found that Jf. caucurlei, a tick parasite introduced 
from France, will deposit eggs in fed larvae of the Rocky Mountain spotted 
fever tick (D&'macentor andersotd Stiles). Development is so ddayed that the 
living parasite is carried through the quiescent period of the fed larva, is alive 
in the nymphal stage, and may remain alive through a resting* period of the 
unfed nymphs prolonged for 50 days. Upon the nymphs being fed, the para- 
sites will develop to maturity. 

The bud mite (blister mite) of the pear, W. B. Pabkeb (Jour. Boon, Eiit., 
21 ( 1928 ), No. 5, pp. 676, 677). — ^The author reports upon observations of tiie 
life history of blister mites on pear trees which differ in habits from those of 
the pear leaf blister mite. 
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Live stock in mythology andL religion, R A. Clemen (Caftle'inan, 15 (1928), 
No. 1, pp. 17-24, 26, 27, figs. 8). — ^An interesting article in which the author 
describes Uie origin and place of livestock, particularly cattle, hogs, and sheep, 
In the mythology and religion of such races as the early Egyptians, Greeks, and 
Romans. 

Results of livestock experiments announced Livestock Day, June 1, 
1928 (Ohio Sta. Clro. 10 (1928), pp. 16, fig. 1). — This circular contains the fol- 
lowing articles : 

Oats and harUy for fattening pigs, W. L. Robison (pp. 2, 3). — ^In a study of 
the value of corn, barley, and oats (B. S. R., CO, p. 171) rations, 7 lots of pigs 
were fed from an approximate initial weight of 53 lbs. to an average final weight 
of approximately 203 lbs. All lota received a protein &upi>lement of tankage and 
linseed meal 2 : 1, ground alfalfa, and minerals. In addition, barley, corn, oats, 
corn and oats, corn and hulled oats, hulled oats, and com and sifted oats were 
fed in the respective lots. The grains were ground and the foods were mixed and 
hand fed. The average daily gains wore 1,05, 1.1, 0.83, 1.17, 1.23, 1.14, and 1,17 
lbs. per head in the rospoetive lots. 

As a complete substitute for corn, a pound of barley was 90.4 twr cemt and 
a pound of oats 82.3 per cent as cfiicicnt as a pound of corn. As a partial substi- 
tute for corn, ground oats had a higher value than as a complete substitute. 
Hulled oats alone wore 41 per cent and as a partial substitute G2 per cent more 
cfScient than corn. The sifted oats were not as efficient as hulled oats as a 
partial sub.stitutc for coni either in the i>roduction or economy of gains. 

Middlings, ** Palnio Midds,** and cocoamit meal for pigs, W. L. Robison (pp. 
4, 5).-— Pigs averaging C5 lbs. each were divided into 6 lots of C pigs each and 
fed a basal ration of corn, tankage, ground alfalfa, and minerals. To the 
basal ration was added linseed meal, flour middlings, standard middlings, 
Palmo Midds, coconut meal, and cacao bean meal. The average daily gains in 
the respective lots were 1.07, 0.99, 1.07, 1.1, 1.11, and 0.28 lbs. per head. 

In this study flour middlings were worth 87.4 per cent as much as com, and 
standard middlings 7 per cent less than flour middlings. The Palmo Midds 
had a slightly higher value than the other middlings in this test. Coconut 
meal produced slightly faster gains but required more feed per unit of gain 
than did the linseed meal fed pigs. The cacao bean meal gave very poor 
results, both in rate and economy of gain. 
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Effect of cooking sogheans for pigs, W. L. Robi?^on (pp. 5, 6).— A basal 
ration of corn, gronnd alfalfa, and minerals was feci to 5 lots of 7 pigs each, 
averaging approximately 44.5 lbs. per head, until each animal had gained 
approximately 160 lbs. The protein supplements fed in the respective lots 
were ground soy beans, cooked soy beans limited to the amount of ground soy 
beans consumed, cooked soy beans in amounts that were cleaned up readily, 
suj* bean oil meal, and tankage. The beans were cooked for about 2 hours aitd 
fed whole. The average daily gains in the res^pcctive lots wore 0.68, 0.9, 1.27, 

O. 89, and 1.03 lbs. per head. 

Ground soy beans were not an economical protein supplement either in the 
prcducticn or economy of gain. The cooked soy beaus cither in limited or 
unlimited amounts were more economical than the ground soy beans. Pigs in 
lots 2 and 3 were ready for market 59 and 110 days, respectively, before those 
in lot 1. Soy bean oil meal was found to be worth 89 per cent as much as 
tankage in this trial. 

Value of processing roughages, G. Bohstedt, D. S. Bell, and P. Gorlaugh 
(pp* 7-9). — ^In a study of the value of imocessed roughages for fattening calves 
1 lot of heifers and 7 lots of steers averaging approximately 443 lbs. per head 
were fed for 147 days. AU lotsi received shelled corn and Ur seed oil meal. 
The heifers and the first lot of steers received in addition corn silage and 
alfalfa hay, lot 3 predigested chopped roughage, lot 4 steamed chopped rough- 
age, lot 5 chopped roughage, lot 6 ground roughage, lot 7 whole roughage, and 
lot 8 chopped roughage and grain mixed. Com stover and alfalfa hay equal 
parts formed the roughage used in lots 3 to 8. The average daily gains in the 
respective lots were 2.01, 2.01, 1.63, 1.76, 1.93, 1.80, 1.82, and 1.93 lbs. per head. 

In this test the heifers proved more profitable tlian tlie steers, due entirely 
to their lower initial cost, since the amount of feed consumed, tho feed re- 
quired per unit of gain, and the daily gains were practically tho same. There 
was a slight advantage in both rate of gain and return per calf in feeding 
chopped roughage as compared to whole roughage, but there was practically no 
difference in chopped and ground roughage. Mixing the grain and roughage 
produced no saving in feed, nor did it increase the rate of gain, but cattle so fed 
had a higher market value and hence returned more profit. Predigestlug and 
steaming the roughage showed no advantages, aud the additional expense and 
labor involved was not justified. The silago-fod luls showed silage to bo 
preferable to dry roughage fed oirher whole, chopped, gi’ound, steamed, or 
predigested. 

O-round oats as a partial suhstitiiie for shelled coni, H. W. Rogers and 

P. Gerlaugh (pp. 9-11). — ^Previously noted from another source (K. S. R., 
(JO, p. 169). 

Maintaining a herd of breeding cows and fattening tho calves, P. Gerlaugh 
(pp. 11-13).— This is a progress report for the winter of 1927-28. 

Minerals in the tcintcr ration for pregnant and nursing ewes, D. ft. Bell 
(pp. 13r-15) .—Previously noted tvom another source (E. S. R., 69, p. 260). 

Ram lambs m t7ie feed lot, D. S. Bell (pp. 15, 10). — ^A lot of 27 ewe and 
wether lambs and a lot of IS i*am lambs were fed lor 134 days to obtain infor- 
mation on the advisability of using ram lambs as fattening animals. In this, 
as in previous tests (E. S. R., 67, p. 170), the ram lambs made more rapid 
and economical gains than did the ewes and wethers. Due, however, to 
discrimination against ram lambs, the ewe and wether lambs sold for a higher 
price and returned a greater profit per head than did the ram lambs. The 
ewe and wether lambs had an average dressing percentage of 47.52 and the 
ram lambs 43.41. 
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A survey of livestock breedins? and feeding practices in three different 
sections of Oklahoma, AV. A. Cbait {Oklahoma Sta, Circ, US {1028), pp, 24, 
figs. 5).— The results of a suiTey of 341 farms in three sections to detonnine the 
feeding and breeding practices followed in the handling of livestock are 
reported. Cattle were found on 93.G per cent, hogs on 58 per cent, and sheep 
on 9 per cent of these farms. Of the farmers having cattle, TO per cent pro 
duced some to vsoll, but purebred bulls were u^^ed by only 56,2 per cent of the 
farmers who had cattle. The average size of tlie herds headed by purebred 
bulls was 14 and by grade ])ulls 7 head of cows and heifers. Cattle by purebred 
bulls sold on the open market brought from 10.8 to 123.7 per cent more than 
those sired by grade bulls. Fattening cattle before selling was practiced by 
less than 10 per cent of the farmers. 

Only 58 per cent of the farmers produced hogs for market. Purebred boars 
and sows were used by 20.2 per cent of the farmers raising hogs for market, 
30.0 per cent were using purebred boars and grade sows, and 33.0 per cent 
w’ere using grade boars and grade sows. The average size of the herds was 
6.5, 4.6, and 3.3 sows and gilts in the respective groups. On the maiket, pigs 
sired by purebred boars brought from 13 to 30 per cent more than those sired 
by grade boars. Less than 25 per cent of the farmers used protein supplements 
in their feeding operations, and a shortage of hog pasture was found. 

Sheep were found on only 9 per coni of the farms, and the average size of 
the flocks was 85 head. Purebred rams were used on 05 per cent of these 
flocks. Sheep sired by purebred rams brought 37.6 per cent more on the mar- 
ket than those sired by grades. 

There was an average of 2.5 mares on those farms, only 17.9 per cent of 
which were bred. The farmers in this survey sold only 7 mares, and it was 
a common practice to feed the horses only when they were working. 

Of the purebred sires used for all classes of livestock, many wore of poor 
type and quality, and some wore even inferior. With most of the farmers, the 
cost was the most imjwrtant factor in determining the kind of sire to be used. 
Sires unrelated to Iho females wore in demand by most farmers, but aside 
from the sires little attention was paid to pedigree. Pmctically 50 per cent 
of the farmers were willing to try cooperative ownership of sires, but needed 
help in organizing. 

Composition and cost of coiiirocroial feeding stuifs in 1927, A. W. 
Qlatxk et An. {Kew York flta, Bui, 55$ {1028), pp. 30), — A summary of 
a general nature regarding the (liiTerout classes of feeding stuffs, together wdlh 
the average composition, avort\ge selling price, and the cost per pound of protein 
ami fat, basc'd on chemical and jnicrosf'opical analyses of 2,200 samples of com- 
mercial feeding stuffs collected during the year 3027 (H. S. R., 68, p. 63). 

On the speed of the growth weight of animals during different periods 
in relation to the size of the growing mass f trails, title], A. A. Maligonov 
{Trudy Kxiban, BoUk, JClios, luHi. {Arh, Kiihan, Latiduo, Itut,), 3 {1925), pp. 
In this study at the Kuban Agricultural Institute, Union of Social- 
istic Sovi(‘t Republics, the author apidied two theories of growth to male cattle 
from the zygote state to an age of 0.5 months. He concludes that the speed of 
j,rowth must bo considered as a ratio of the increase of the mass per unit of 
time to the size of llie growing mass. The period of maximum growth w’as 
found to occur at about Uie time of zygote formation. After this period the 
rate of growth drops rapidly at first and later with an increasing retardiitlon 
in time. 

On the growth of the chief tissues and organs in the second half of the 
embryonic and postombryonic periods [Irans. title], A. A. Maligonov and 
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G. F. Raskhodov (Trudy Kuban, BeUk. KJioz. Inst, (Arh, Kuban, Landw, Inst,), 

S (1925), pp. 159-200),— This Study of cattle In tlie embryonic and postembry- 
onic fc-tate, with special reference to tbe speed of growth of purebred and scrub 
stock, indicates that in the embryonic state the scrub stock grew the more 
rapidly. The theories of growth, mode of embryonic nutrition, respiration, 
blood circulation, and sequence of organ development in various animals are 
discussed. 

A short repoi’t on the character of the gro^vth and structure of the skull 
of cattle in relation to the postulated conditions of growth [trans. title J, 
A. A. Maligonov and G. F. Raskhodov (Trudy Kuban, Selsk, Khoss, Inst, (Arb, 
Kuban, Landio, Inst,), 3 (1925), pp, 201-223, figs, 7).— In this report the authors 
give the results of a study of the rate of growth of the skull of cattle during 
the second half of the embryonic period and after birth. Illustrations, tables, 
and charts are extensively used to show the results of the work. 

The character of the bone channels in connection with the energy of 
growth [traus. title], A. A. IMaligonov and F. I. BEDNtlGiN (Trudy Kuban, 
Selsk, Khoz, Inst, (Arb, Kuban, Landw, Inst.), 8 (1925), pp, 225-230, pi, 1 ), — 
iiosulta of a study of the anatomical structure of two breeds of cattle in rela- 
tion to the energy of growth of bones and of their blood systems are discussed. 

Data on the porosity of bones [trans. title], A. A. Mauqonov and G. F. 
Rasshobov (Trudy Kuban, Selsk, Khoz, Inst, (Arb, Kuban, Landto. Inst.), 3 
(1925), pp, 231-236),— A study of the porosity of bones before and after the 
birth of cattle is presented with a discussion of the rdle of the bone marrow. 

Tbe specific area of the periosteum and its probable significance in the 
life of the bone tissue [trana title], A. A. IMaiigonov and V. I. fimiN (Trudy 
Kuban, Selsk, Khoz, Inst (Arb, Kuban, Landw, Inst), 3 (1925), pp, 237-245),— 
This is a discussion of how the area of the periosteum influences the growth 
development of various bone tissues. 

The question of the maintenance ration in relation to body composition 
[trans. title], V. I. funiN and N. I. Vel’t (Trudy Kuban. Selsk, Khoz, Inst, (Arb, 
Kuban, Landw. Inst ), 3 (1925), pp. 247-261).— The results of experiments on 
the maintenance ration of jack rabbits are reported, together with a discus- 
sion of heat formation in relation to the anatomical composition of mammals. 

On Infantilism, premature sexuality, and chronic skinniness of farm 
ffwfTYiflisi [trans. title], A. A, IVIaugonov (Trudy Kuban, Selsk. Khoz, Inst (Arb, 
Kuban, Landio. Inst.), 3 (1925), pp, 297-343) ,— This is a report of an anatomical 
study made from a physiological and nutritional standpoint in the embryonic 
and postembryonic state to determine conditions and factors producing in- 
fantilism, premature sexuality, and other deformities. 

Cattle feeding experiments, 1927—28, P. Geelaxjgh (OJiio Sta, Bimo. Bui., 
18 (1928), Xo, 6, pp, Continuing the study noted on page 403 for 

another 77 days, it was foimd that while there was a difference of only 25 
cts. in the market value of steers and heifers in May, there was $1.10 differ- 
ence in August in favor of the steers. The steers gained 0.12 lb. more per 
head daily than did the heifers and required considerably less feed per unit 
of gain. However, at the end of the test the heifers were quite a hit fatter 
than the steers. 

Mixed hay was substituted for com stover and alfalfa hay in lots 3, 4, and 
5, lot 3 receiving predigested hay, lot 4 chopped hay, and lot 5 whole hay. 
There was little difference in the daily gains of the cattle in these groups. 
The cost of lOO lbs. of gain was highest in lot 5 and lowest in lot 4. However, 
the market value showed lot 5 again to be hi^ and lot 3 low, while the profit 
per steer was in the same order. 
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Lots 6, 7, and 8 were fed shelled com, ground shelled corn, and ground ear 
com, resi)ectively, in such amounts as they would clean up. The lots ranked 
in the following order : In rate of gain 6, 7, and 8, in cost of gain 7, 8, and 6, 
and in profit per steer 6, 8, and 7. 

Boughages for fattening two-year-old steers, J. M. Bwabd, O. C. OxTLBBatT- 
SON, Q. W. Wallace, and W. B. Hammond {Imca 8ta, Bui. 25S {192B). pp. 
S 86 - 422 f Hos. 7). — more detailed account of work pi*eviously noted (B. S. R.. 
57, p. 266). 

Carcass comparisons of mature and immature steers, M. T. Fosteb 
souri 8fa. Research Bui. 117 (1928) t pp. 28, figs. 11). — A more detailed account 
of work previously noted (E. S. R., 58, p. 461). 

Factors that influence wool production with range Hambouillet sheep, 
D. A. Spenoeb, J. I. Hardy, and M. J. Brandon (U. 8. Dept. Agr., Tech. Bui. 85 
(fSfiS), pp. 48, flffs. 16). — ^The fleeces of purebred Rambouillet ewes sheared the 
first week of June, 1921, 1923, and 1924, were used in this study. The yearling 
fleeces were 12 to 14 months’ growth, while from the older ewes the wool was 
exactly 1 year’s growth. The ewes were handled in bands under typical range 
conditions and by practical methods as exist in Idaho. Before shearing the 
fleeces of the yearling ewes were scored individually for fineness, character, 
density, and face covering. At shearing time a l-lb. sample of wool from the 
side of each fleece was taken for analysis. The yearling ewes were weighed 
after shearing and judged for mutton conformation, condition, back, rump, and 
leg and for folding of the skin. Each wool sample was weighed immediately 
after shearing, and this weight used for determining the weight of moisture, 
grease, dirt, and clean wool in the respective fleeces. The length of staple was 
also measured in each case. 

In the study it was found that age exerted its most important influence by 
shortening the length of staple. The weight of unsecured fleeces was closely 
associated with the amount of dirt present, the heaviest fleeces having the most 
dirt. These fleeces also contained the moat clean wool, grease, and moisture. 
As the weight of the clean wool fleece increased there was an increase in the 
weights of moisture, grease, and dirt and in length of staple and character and 
density of fleece, but a sharp decrease in the proportion of clean wool to mois- 
ture, grease, and dirt. The greater weights of moisture were found in the 
heavier fleeces, but the proportion of weights of wool, grease, and dirt to mois- 
ture decreased as the weight of moisture increased. The heaviest unsecured 
fleeces had the most grease, and in general these fleeces had a tendency to be 
short er in staple length. The proportion of clean wool, moisture, and dirt to grease 
decreased rapidly as the w<'ight of gi*ease increased. A correlation of 0,8023± 
00076 was obtained between weight of dirt and weight of unscoured wool per 
fleece, this being the highest correlation found among the factors studied. An 
Increase in weight of dirt was accompanied by Increased weights of clean wool, 
moisture, and grease, but there was a consistent decline in proportion of dirt to 
clean wool, moisture, and grease. 

An increase in length of staple was associated with improved character of 
fleece, greater weight of scoured wool, less grease and dirt, and a little less 
density. The finer fleeces tended toward more density and higher character, but 
were lighter in weight, both scoured and unscoured. Animals free from heavy 
face covering tended to yield slightly heavier fleeces, both scoured and un- 
secured, and freedom from skin folds was correlated with greater length of 
staple, somewhat greater fineness of fiber, higher character, lighter unscoured 
fleece and clean wool weights, considerably less grease and dirt, and less 
density. 

83806—28 5 
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Yearling ewes ranging in weight from 80 to 110 lbs. nfter shearing produced 
the heayiest scotired fleece weights. The body weights of these owes increased 
with greater density and fineness of fiber and slightly heavier weights of un- 
secured wool. As body weights increased the proportion to weights of wool 
and grease decreased. Mutton conformation had little effect upon the various 
woc'l factors studied. A slight relationship existed between improved type and 
rump and a small increase in unscoured fleece. The ewes approaching closest 
to ideal mutton ts^pe produced fleeces averaging slightly longer In staple. 

Feed and care of the brood sow and litter, F. B. Moretson, J. M. Fargo, 
and G. Bohstedt {Wisconsin Sta. Bill, 4 OO (1928), pp, 24, figs, 11), ‘—A practical 
publication on the care, feeding, and management of brood sows, together with 
information of the same Idnd for the litters produced. Illustrative material 
gives measurements and descriptions for equipment that Is useful in swine 
production. 

Swine performance record: Utter comparisons. — Series T, C. 0. CuL- 
BEBTsoN, J. M. Ev\’‘Abd, H. H. Kildee, hi. D. Hetser, bt al. (Iowa Sta, Leaflet 
26 (1928), pp, 14 ), — ^In an effort to set up exact methods by which the efiSciency 
of swine breeding stock can be measured, a plan was outlined and the work 
rex)crted herein gives the flr'^t attempt to put It into practice. Four pigs from 
a litter of at least 7 living pigs farrowed by gilts or 8 by older sows, weighing 
on the average from 35 to 45 lbs. and being not over 65 days old, were to be 
ddlvered to the station. T?he sire and dam of the litters were required to be 
puirebreds, although not necessarily of the same breed. The pigs wf^re to he 
*fed to an average final weight of 225 lbs. and 2 representative pigs slaughtered 
at this weight. The pigs were weighed on 3 consecutive days, the middle day 
being when the pigs were 65 days old, and the average taken as the Initial 
weight. They were weighed every 80 days thereafter until they reached 225 
lbs., when they were again weighed on 3 consecutive days. Certain growth 
measurements were taken when the pigs arrived, 60 days later, and at the end 
of the test 

The data presented in this prdlmlnary work are a comparison of 10 litters 
which were fed. handled, and the representative pigs slaughtered in identical 
manner. The average dally gain of all groups was 1.4 lbs. per head. The lot 
reaching the final weight in the least time required 117.5 days, while the longest 
time required was 162.6 days. Daily feed consumption ranged from 5.79 to 4.7 
lbs. per head, and the feed required to produce 100 lbs. of grain ranged from 361 
to 436 lbs. Dressing percentages ranged from 80.4 to 82.46, but there were few 
outstanding differences in the yield of important cuts. The data, including the 
measurements taken, are presented in tabular form. 

No conclusions are drawn from the test, which is presented primarily to 
show the progress of the work. 

Superior supplementary blends for the balancing of com in fall pig 
production, J. M. Eward, C. G. Culbertson, W. E. Hammond, and O. F. 
Bassett (Joica Sta, Leaflet 25 (iflSS), pp S), — Studies of the value of combina- 
tions of protein feeds as supplements to com have been continued (B. S. R., 66, 
p. 266) . Five lots of 6 fall pigs each were fed from an average initial weight 
of 69 lbs., and the data were calculated to average final weight«! of 200, 225, 
260, and 300 lbs. All lots received shelled com and a mineral mixture self- 
fed. In lot 1 tankage was used as the protein supplement ; in lot 2 the *• Trinity ” 
supplement; in lot 3 the modified Trinity mixture; in lot 4 the “Big Ten” 
supplement consisting of tankage 40 lbs., linseed meal 16, alfalfa meal 12.8, 
cottonseed meal 20, peanut meal 9, salt 1, limestone 1.5, iron oxide 0.198, wood 
ashes 0.6, and potassium Iodide 0.002 lb. ; and in lot 6 the modlfiied Big Ten, 
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in which S lbs. of peanut meal was replaced by a like amount of tankage and 
6 lbs by lln‘?ced oil meal. These supplements were also self-fed. 

The relative position of the lots as to rate of gain and number of days re- 
quired to reach final weight was the same at all the weights. The rate of gain 
iucreastd in every case from 200 to 300 lbs. The lots ranged as follows: 
2, 6, 4, 3. and 1. The lots leceiving the blended supplements consumed more 
feed than the lot receiving tankage alone. The amount of feed required per 
Ut'it of gain was gi eater in lot 1 at all eights than in any of the <»ther lots. 
Less <K»rn was required to product 100 lbs. of gain, except in lot 2 at 200 lbs., 
for all the rations rccei^in^ the blended supplements than in the tankage only 
ration. All the supplements extvpt that in lot 3 were more edSadent, pound for 
pound, than tankage in balancing a corn ration, and the Trinity mixture was the 
most consistently efficient at all weights. The gains in lots 2 to 6. inclusive, 
at all weights cost less than in lot 1, and this was especially true in lot 4. 
The supplemenlary blends made a better relative margin showing after 200 
Ib^. was attained, and Irom then on to 300 lbs. the supeilorlty of the blends 
was further emphasized over straight tankage. 

Supplement cull beans with animal protein, W. E. J. Edwabds and G A. 
Bbown {Michigan 8ta, Quart, BuL, 11 (1928) No, 2, pp. 6Z-6o ). — ^The study of 
the value of cull beans for fattening liocs has been continued (B. S. E., 50. p. 
463). using 0 lots of 8 pigs each. The pigs were fed from an average initial 
weight of 108 lbs. to an average final weight of approximately 202 lbs. Lot 
1, the check lot, received ground corn and tankage; lot 2 cull beans and ground 
com 2 : 1, hand-fed ; lot 3 cull beans and ground corn 2 : 1 plus tankage self- 
fed: lot 4 cull beans and ground barley 2:1, hand-fed; lot 5 cull beans and 
ground barley 2:1 plus tankage self -fed; and lot 6 cull beans and ground 
oats 2 : 1, hand-fed. All lots had access to a mineral mixture, and alfalfa 
hay was fed at fairly regular inten^al**. The cull navy beans were boiled 
until fairly soft and then mixed with gioiind grains. Lot 1 w^as watered in a 
trough, while the remaining lots were given what was considered sufficient 
water mixed in the feed. The average daily gains in the respective lots were 
1.71, 1.1, 1.36, 1.01, 1.26, and 1.11 lbs. per he^d. It required 55, 84, 71, 86, 77, 
and 84 days for the pigs In the respective lota to reach the final weight. 

While the rate of gain was highest and the feed requirement per unit of gain 
the lowest in lot 1, the cost of the feeds made the gains in this lot the most 
expensive. Adding tankage to the cull beans and com increased the rate of 
£:ain and decrease<l the cost and feed requirements per unit of gain. The addl- 
tit»n of tankage to the cull bean and barley ration also increased the rate and 
decreased the cost and feed requirements of the gaina The rate of gain was 
higher and the cost and feed requirement lower in the com, cull bean, and 
tankage ration than in the ration in which barley replaced the com. The rate 
of gain was practically the same whether corn, barley, or oats were fed with the 
beans. The feed required per unit of gain when com was fed was practically 
the same as when barley was fed, but was 12 per cent higher than when oats 
were fed. Although cull navy beaus have a high protein content, the addition 
of tankage to rations containing beaus increased the rate and lowered the 
cost of gains. 

On the dige.stibaity of various feeds by w'orldng horses [trans. title],, 
A. A. Matorin {Nauch, Agron, Zhur, {Jour, Landio, Wi86.), $ {1926) y No. 
pp, S 97 - 400 y iig, 1 ), — ^An analj&is of meadow hay fed to two mares during a 
digestion trial and also of the feces excreted daily for a period of nine days* 
showed that a rather large proportion of undigested nutrients passed through 
the digestive tract. When oats and hay were fed together the following pex* 
centages of nutrients digested were found : Crude fat 83.9, crude protein 86Jl3r 
pure protein 79,93. ash 64.84, crude filler 66.11, and nitrogen free extract 93.48* 
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Some data on the problem of the chemical composition of the meta- 
carpal bones of the native Kuban horse [trans. title], G. F. Raskhodov 
iTruilu Kuhan. Sclsk. Klios. Inst, {Arh, Kul)an. Landw. 3 (1023), pp. 

£63-272).— A chemical anal>'sis of the metacarpal bones of these native horses 
showed them to be low in organic matter, fat, and carbonates, due to the face 
that the animals were underfed. 

Feeding evperiraents \iith poultry (Wew York State Sta, Rpt, 1928, pp 
go).— It has been found that hens matured outdoors can survive the ordinary 
winter confinement and maintain heavy egg production with good rations, but 
without access to sunlight can not prolong this period without losing strength 
followed by a general breakdown. Exposure to sunlight before complete col- 
lapse resulted in rapid invigoration and return to laying and normal hatcha- 
bllity of eggs. Less than a tenth of the sunlight available under favorab> 
conditions and reflected light alone were probably sujfflclent to maintain good 
health during the year. Exposure to direct sunDght for a few hours once in 
two w’eeks has also been found to give favorable results. 

Results of feeding tests indicate that not more than oue-third of the ration 
can consist of coarse feeds, supplying about 10 per cent of the dry matter, 
without diminishing production. 

[Experiments with poultry at the Ohio Station] (Ohio Sta, Bimo, BuJ ^ 13 
(1928), -Vo. (5, pp. 210-220, fig^, .{). — ^I'he results of two studies are briefly no*-eil, 

Produchig hatchahle eggs, R. M. Bethke and D. 0. Kennard. — In summariz- 
ing this work, previously noted (B. S. R., 59. p. 263), the authors emphu'skv* 
the fact that good or poor hatching of eggs depends largely upon the feeding 
and management of the laying hen.s. Especially is this true when the birds 
are confined and not allowed access to outdoor range. Alfalfa, clover, and soy 
bean hays of good quality have proved the most effective substitutes for green 
feed, while skim milk and buttermilk serve as partial substitutes. Ood-llver 
oil was the most efficient and practical equivalent of direct sunlight. Glass 
substitutes in certain localities may be used to advantage, but artificial ultra- 
violet light is not yet considered practical. 

Tlpphig heaks for ** pickovts,** I>, 0. Kennard. — ^After discussing two mt- 
hreaks of vent picking and their cause, the author describes a method of 
tipping the beak that will prevent further trouble. This tipping has^ also 
proved successful in preventing cocks from fighting. 

The gross maintenance requirement of White Leghorns, 11. W. Tires 
(Poultry Svl„ S il929), DTo. 3, pp. 80^84), — In this art cle fivun the U. S. 1). A 
Bureau of Animal Industry, the author describes a method of determining I he 
gro^s maintenance reiiuirement of chickens from data obtained from feedliu 
experiments especially designed for that puri)o>e. When no egg^ were produc*^d 
the followin.! formula was used for the calculations ; 

In which i? is the weight of the daily allowance of feed r>®r bird, m ths daily 
maintenance requiremeut, ft the number of grams of feed equivalent to a loss of 
1 gm. of live weight, and L the average loss in live weight per bird per day. 
When an appreciable number of eggs were produced, the following relatlon'hlp 
was assumed : 

R=m — nL-rsE, 

In which s equals the number of grams of feed required to produce an egg and 
E the number of eggs produced daily per hen. YHien only a few eggs were laid, 
the first formula was used and R was corrected by subtracting a grams of feed for 
each egg produced. 
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This preliminary work has shown that the gross maintenance re&ulrement of 
White T-,eghorn hens 16 months old and averaging 1,632 gm. in weight is 64 gm. 
l^er bird per day dnring July on the ration fed. The amount of feed required 
over and above maintenance to produce an egg was estimated to be about 40 gm. 

The influence of individual variation upon nitrogen metabolism studies 
with poultry, C. W. AcKifltsoN, M. J. Bush, and F. E. Mubsehl {Povliry 8ci,f 
6 (1928), No. i, pp. 1-JO ). — ^The Nebraska Experiment Station, in studying the 
individual variations of nitrogen metabolism trials, found that 1 hen while on 
a nitrogen-free diet excreted 782 mg. of nitrogen daily. Twenty days later, 
while receiving 540 mg. of nitrogen derived from whole huli-less oats, she 
excreted but 724 mg. After another 20-day interval while ingesting the same 
amount of nitrogen, the quantity in the excreta had dropped to 706 mg. daily. 

Another hen w'hile on a nitrogen-free diet excreted but 294 mg. of nitrogen 
daily. Tw'enty days later, on feeding 540 mg. of nitrogen derived from the 
huil-less oats, her nitrogen excretion was found to average 916 mg. daily. 

Data on 129 mature nonmolting and 68 molting Rhode Island Red hens showed 
liiat the mean of the total nitrogen excreted daily by the first group was 
349±:4.4 mg. and for the second group 520±10.6 mg. The diffoience, wdiieh is 
15 times the probable error, makes these figures quite significant. 

In a month-to-month study of the amount of nitrogen excreted by hens on a 
nitrogon-free diet, the amount was fairly constant for the first 5 months. Dur- 
ing June, July, and August a gradual change occurred, due to the fact that the 
population w’as made up of both molting and nonmolting birds. In August the 
mean was that of molting birds, and these conditions did not change to any 
extent during the remainder ot the year. 

From this work it has been calculated that the average hen require^' 2 2 gm. 
of protein daily for maintenance, except during the molting period, w’hen C.25 
gm. doily are required. However, this requirement assumes that all of the pro- 
tein is used, which is not according to known facts, and it does not take* into 
account the fact that the biological value of protein decreases as the level of 
iiirrogen intake Increases. 

The variation in the w’oight and number of eggs and the \veight of 
White Leghorn fowds during the iirKl tw'o years oi prodnctiosi, H. Atwood, 
(Poultry 8 (1928), No. 1, pp. 51-oo. fiff. 1 ). — ^The West Virginia F^xpeiinent 
Station reports the results of an experiment designed to obtain Information 
as to seasonal and yeaiiy Vtirialiona in production and changes in weights of 
eggs and hirdJ?. The 178 pullets which remained at the end of the second 
year had been weighed 4.272 times, and the egg weights were bt»sed <m 54,483 
w’tiuUings, 

There w’as a dt‘crease of 20.1 per c'ent in the number of eggs laid the second 
jear as compared with those laid the first year. During the pullet year the 
minimum rate of production wii's In November and the mtixiiimm in May, 
tvlille dining the yearling year the minimum was in December and the maxi- 
mum in April. The average weight of the eggs during tlit pullet year in- 
creased from a uiininmm of 39.4 am. in November to a maximum of 5T.3 gm. 
the following October, an increase of 40.4 per cent The numerical average 
weiuht of the eggs for the pullet year was 53 gm. and for the ye.irling year 
56 9 gm, Duiing the latter year the lightest esrgs wore laid in July and the 
heaviest in December. The average production per bird for the pullet year 
was 9,020 gm. of eggs and for the yearling year 7,726 gm„ a decrease of 14.4 
per cent. There was a tendency during the pullet year for the birds to be- 
come heavier with increasing age, and the average weight per bird dnring 
the yearling year was 15.3 per cent greater than the average during the pallet 
.vear. 
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Factors inflaencing thickness of eggshell, L. W. Taylob and J. H. Maetin 
{Poultry ScL, 8 (1928), No, i, pp. this study at the Kentucky 

Experiment Station the shells and membranes of eggs produced by hens fed 
identical rations but kept under varying conditions were washed and dried at 
100° C. for 2U houi-s. The eggs were saved for breaking after 3.5, 4.5, 6.5, 
and G.5 months of experimental conditions, which had started November 1. 

The average percentage of shell for each of the above periods showed a steady 
decline whether the hens were confined and received sunlight through window 
glass, were confined and in*adiated for 30 minutes daily at 5 ft with a quartz 
mercury arc lamp, or were allowed free range on biuegrass pastiu*e. The last 
lot had the heaviest shells at aU limes, and the first lot the lightest shells. 
It was evident that an insufficient supply of vitamin D produced a gradual 
thinning of egg shells. 

Tne average percentage of shells from 84 Barred Rocks was 8.60 ± 0.0603 
and from 07 White Leghorns 9.13 0.0453. The difference is 6.2 limes the 

probable error, showing that the Barred Rocks of this strain laid eggs with a 
fcigiiificauUy lower percentage of shell. On the basis of pedigrees the White 
Leghorns were divided into groups, and it was found that 14 daughters of 1 
sire had as a mean pei*centage of shell 8.77 ± 0.1103 and 11 daughters of an- 
other sire 9,4 ± 0.1186. This difference is significant, indicating that heredi- 
tary factors influence the percentage of shell. No significant differences be- 
tween eggs of different shapes and sizes and percentage of shell were found, 
and the weight of eggs per dozen showed no relation to thickness of shell. 

Rickets in chicks. — ^111, The effectiveness of mid-summer sunshine and 
irradiation from a quartz mercui'y vapdr arc in preventing rickets in chicks, 
a F. Heusee and L. C. Nobris (Poultry 8cL, 8 (19^9), No, 2, pp, 89-^98, figs, JB),— 
Continuing this series of studies at the New York Cornell Experiment Station 
(E. S. R., 56, p. 860), 48-hour-old White Leghorn chicks w’ere divided into 14 
lots of 34 chicks each. A basal ration known to prevent rickets when supple- 
mented with cod-liver oil was fed for 8 weeks. Three checks lots were used, 
1 of which received the basal ration only and was confined indoors at all times. 
Tlie second received the same ration, but was allowed free access to an outdoor 
run so constructed that they received no direct sunlight, while the third control 
had 0.5 per cent of cod-liver oil added to the ration. A group of 5 lots was 
exposed for an average of 18.2, 13.7, 9.1, 4.6, and 2.3 minutes dally, respectively, 
to the rays of a quartz mercury vapor arc at 86 in. Of the remaining lots 1 
bad unlimited access to sunlight, and the other lots were exposed for an average 
of 79.7, 41.4, 31.5, 21.3, and 10.9 minutes daily, respectively, to direct sunlight 
At the end of the eighth week, 3 average cockerels from each lot, excepting the 
one receMng cod-liver oil, were selected for bone analysis. 

It was found that an average exposure of 10.9 minutes daily to sunlight was 
sufficient to produce normal growth and to prevent the development of rickets. 
Irradiation for 9.1 minutes daXLf with the quartz mercury vapor arc was suffi- 
cient for normal growth, but some indications of ricliets developed in this lot 
and 13.7 minutes’ daily irradiation was necessary for complete protection. lu 
the 2 check lots not receiving cod-liver oil, there was 100 per cent rickets at 8 
weeks. In this test there was little, if any, difference in the effectiveness upon 
chicks of irradiating with a quartz mercury vapor are and exposing to strong 
midsummer sunibhine. There were no indications of any differences from ex- 
posure to sunlight and to the quartz mercury vapor arc, but repeated tests 
indicated that chicks exposed to sunlight had greater vigor and smoother plumage. 

Disinfectants retard bacteria in incubators, J. L. Boyd (Michigan 8ta» 
Quart, BuL, H (1028), No, 2, pp, 79-83). — ^In deteimining the relative number 
of bacteria present in disinfected incubators, 4 sections of an incubator were 
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washed with warm water and washing powder and disinfected with commercial 
disinfectants in solutions of the strength recommended by the makers. The eggs 
placed in these sections were sprayed with the disinfectant used in that section 
(E. S. B., 59, p. 570.) A fifth section used as a check was washed but not 
disinfected, while a sixth section, another check, was left uncleaned from the 
previous hatch. The disinfecting solutions used in the first 4 lots were sterilac, 
sodium hypochlorite, iodine susiiensoid, and chlorinated lime. Agar plates were 
exposed in each compartment for 1, and 10 minutes each the second day 
of incubation, 10 and 20 minutes each on the eleventh day, and 10, 20, and 30 
minutes each on the twentieth and twenty-first days. 

When section 6 is taken as having 100 per cent of bacterial contamination, the 
relative percentage bacterial count in lot 6 was 80.2, lot 4 85.5, lot 3 4.8, lot 2 0,5, 
and lot 1 9.1. The figure for lot 4 is misleading since the turning apparatus in 
this section broke several eggs on the fifteenth day, and the egg material fur- 
nished a desirable medium for bacterial growth. The figures show that thorough 
cleaning of the incubators was the greatest factor In reducing bacterial count, 
while the use of disinfectants still further reduced the counts. The bacterial 
infection on the agar plates increased as the period of incubation progressed, 
and the greatest count was at hatching time, caused probably by the movement 
of the chicks. While cleaning and disinfecting piucticaily sterilized the ln« 
cubator, the air passing through the ventilators tended to increase the bacterial 
Infection as Incubation progressed. The eggs used w-ere from blood-tested breed- 
ing stock, and no pathogenic bacteria were found on the plates. However, the 
test indicates the value of cleaning and disinfecting to lessen the danger of 
incubator-transmitted diseases. 

Pheasants: Their natural history and practical mauagementf W. B. 
TEQETMsaEa, edited by B. PABSsaa (Londjon: Field Press, 11922], 6. ed., rev,, pp, 
XV+268, pis, 20, figs* 17).— An interesting and instructive treatise divided ihto 
the following sections; Natural history of the pheasant; management in pre- 
serves; management In couflnemeut; diseases of pheasants, by H. H. Smith; 
pheasants adapted to the covert ; and pheasants adapted to the aviary. 

Turkey production and marketing, L. E. Cline {Nev, Agr, Col. Ea?f. Pul. 61 
(1928), pp. 105, figs. 10). — A popular publication dealing with the selection, 
br(*ediug, feeding, management, and marketing of turkeys. Apiiended is a sec- 
tion discussing the cause and prevention of common diseases of turkeys by 
L. B. V'awter and E. Records. 

DAIEY PASMINGh-DAIBTING 

Feeding dairy cattle in Arizona, W. S. Cunningham (Arizona Sta, Bui. 121 
(1928), pp. 275-298, fig, 1). — ^The experimental work reported in this bulletin 
is divided into 7 sections, the first 3 of which have been previously noted 
(B. S. B., 39, p. 783 ; 41, p. 371 ; 44, p. 573). 

A comparison of green alfalfa and alfalfa hay for milk production is re* 
ported in part 4. A lot of 4 cows was fed by the reversal method for 4 periods 
of 14 days each. Green alfalfa was fed during the first and fourth periods 
and alfalfa hay during the second and third periods. The animals consumed 
approximately the same amount of feed during all the periods. The cows pro- 
duced an average of 21.4 lbs. of milk per head dally when fed alfalfa hay and 
21 lbs. when fed green alfalfa. 

In part 5 a comparison is made of alfalfa molasses meal and alfalfa hay. 
Two groups of 3 cows each were fed by the reversal method through 2 peiiods 
of 28 days each, with a 7-day transition period. During the first period, group 



472 


EXPEK13HE2SrT STATION RBOOBD 


rVol.60 


1 received alfalfa hay and group 2 alfalfa molasses meal, and during the^ 
second period these feeds were reversed. In addition to the alfalfa, both 
groups \^ere fed corn silage and a grain mixture. That the alfalfa molasses 
meal was more palatable than the hay was shown by the fact that all the meal 
was cleaned up at feeding time, while a quantity of stems and grasses re- 
mained after feeding the hay. While receiving the meal the co^^ s prctduced an 
average of 24.5 lbs. of milk per head daily, and while receiving hay an average 
of 22.8 lh«. of milk. The butterfat production was the same with both rations. 
Body weight was maintained better on the meal than on the hay. 

The results of a comparison of ground hegari and rolled barley using 2 lots 
of 5 cows each are reported in part 6. The test was divided into 4 periods of 
14 days each, with 7-day transition periods. Lot 1 duidng the first period re- 
ceived a grain ration consisting of ground hegari and wheat bran 2 : 1, while 
lot 2 received roUed barley and wheat bran in the same proportion. At the end 
of each period these feeds were reversed. Hay and silage were fed in practi- 
cally equal amounts to both lots. When fed gi’ound hegari, the cows produced 
7,931 lbs. of milk and 318 lbs. of butterfat, while they produced 7.805 Iba of 
T^ilic and 320 lbs. of butterfat when fed rolled barley. The small differences are 
considered insignificant, and as the amount of feed consumed was practically 
the same the ground hegari and rolled barley were considered equal in feeding 
valua 

Part 7 gives the results of a comparison of gi*ound ydlow corn and rolled 
barley. T^vo groups of 6 cows each were fed through 2 periods of 28 days each, 
with a 7-day interval for changing feeds. The method of feeding was similar 
to that used In the above test. It was found that when lot 1 was changed 
from com to barley there was a decrease of 17.3 per cent in nxilk production 
and when lot 2 was changed from barley to com a 14.8 per cent decrease in 
production occurred- Lot 1 produced 6.7 per cent less butterfat on barley than 
on corn, and lot 2 produced 19.2 per cent less butterfat when fed com instead 
of barley. The combined production while receiving corn was 9,084 lbs. of 
milk and 307 lbs. of butterfat, and while on the barley ration 8,066 lbs. of milk 
and 330 lbs. of butterfat were produced. The cows gained more weight while 
receiving corn than when fed barley. The test indicates that the feeding values 
of gi‘ound yellow com and rolled barley ai^e approximately equal for daiiT cows. 

[Experiments ivith dairy cattle at the Ohio Station], W. E. Krauss {Ohio 
8ta. jBlmo. Bill, 1$ (1928 iV^o. 6*, pp. /ipA. 2). — The re'^ulN of two 

studies are noted. 

The effect of the cow'e ration on the food value of milk, — ^The author discusses 
the effect of the various nutrients of feeds upon the fo(»d value of the milk. 

The effect of the corn’s ration on the vitamin A and vitamin B coni&tii of 
Milk, — ^In an effort to determine the effect of high and low protein rations 
(B, S. R., 59, p. 267) upon the vitamin A content of the milk produced, groups 
of rats were fed a ration deficient in vitamin A until they began to lose weight. 
Varying quantities of milk from cows receiving rations with nutritive ratios of 
1:2, 1:6.2 (normal), and 1:13, respectively, were then fed to different lots of 
rats (except a control lot), and the effect on their physical condition and rate 
of growth was noted. It was found that while 2 cc. of milk caused growth to be 
resumed in any case, 8 cc. was necessary for restoring good growth. The lot 
receiving 8 cc. of milk from the high protein ration showed a slight advantage 
in rate of growth, general appearance, and condition of eyes, but the difference 
was almost ne^gible. 

A similar teat as to the vitamin B content indicated that it required 13 cc. of 
milk from the normal ration, 16 cc. from the high protein ration, and 18 cc. 
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from the low protein ration to permit good uninterrupted growth over an 
S-weeks’ period. 

The differences in vitamin content due to the ration were of no practical sig- 
nificance, indicating that cows can tolerate extreme levels of protein feeding 
without affecting to any extent the vitamin A and B content of the milk. 

Legume hays for milk production, J. R. Dawson (CT. S, Dept. Agr, Farmers* 
Bid. 157S (7028), pp. [2]-f-^» 5). — ^Tlie author points out the superiority of 

legume hays over nonlegume hays in palatahility, quality and quantity of pro- 
teins, mineral matter, and yield of nutrients per acre. For dairy cattle alfalfa 
hay has proved to be the best of the legumes, due to its high protein and calcium 
content, its palatahility, and its greater yield per acre. It is closely followed 
by clovers, soy beans, and cowpeas in value for dairy cows. 

Selecting dairy cows: Appearance less important than performance 
O. Q. Bateman (Vtah 8fa. Giro. 73 (1928), pp. 8, fig. 1). — ^The cost of feeding 
and the returns for three aged grade cows handled in exactly the same manner 
are recorded in this publication. The work points out the advantage of main- 
taining cows that are economical producers. 

Bata on the histological structure of the milk glands of Siberian cattle 
[trans. title], V. A. Tsinqovatov (Tzingovatov) (Isv. Goand. Inat. Opytn. Agron. 
(Ann. State Inst. Expt. Agron. [Leningrad^), 5 (1927), No. pp. 119-122).--’ 
A histological examination of the milk glands of 40 Siberian cows in a state of 
rest showed that the secretory network of these glands was too small for good 
milk production. The unfavomble conditions under which the animals are 
reared is thought to be the cause of the poor development. The study shows 
that the number of alveoli per unit area of milk gland and their dimensions are 
inversely proportional. When entering upon an active production peilod after a 
state of rest the glands showed a great increase in size. During the first lacta- 
tion period the secretory cells of the milk glands showed gx'eat activity. 

A comparison of the milk glands of Siberian and Ukrainian cattle indicated 
that the fomer have greater potential resources for milk production. The 
conformation of the Siberian cows is characteristic of the best type of dairy 
cattle. 

A new method for the practical sterilisation of milk bottles, 1. N. Suth- 
erland (Med. Ofjficer, 38 (1927), No. 26. pp. 281-28$, figs. 2). — In this article from 
the Edinburgh University, Scotland, the author describes a new method for 
sterilizing milk bottles, the use of which gives the producer the following advan- 
tages: (1) Small Initial outlay and le^isened working expenses, (2) saving of 
time and space, and (3) increased efiSciency. The apparatus consists of a 
saddle-shaped boiler heated by a high-pressure lamp, a cylindrical steam-proof 
canvas container that can be raised and lowered, and a wooden stand for holding 
the bottles. 

[Investigations in dairying at the New York State Station] (Neuo York 
State Sta. Rpt. 1928, pp. 31, 32. Tliree studies, are noted. 

Studies of Jtaoteria that survive pasteurization. — ^In continuing the study of 
organisms that survive pasteurization (K. S. R., 59, p. 269), it was foimd that 
heat-resisting types of bacteria are largely responsible for the pin-point" 
colonies found on agar plates poured from pasteurized milk. Of the types of 
organisms Isolated from these colonies the spore-forming and heat-resistant 
streptococcus types were the most important. The work has shown that 
faulty operation rather than insanitary practices in pasteurization plants is 
largely responsible for these troubles, although the organisms are frequently 
found in the raw milk. 

Dairy prodAiots.—ln these studies it has been found that the conditions of 
testing gelatin should approximate those which exist In ice cream it the 
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xneasurexuLeBts of gel strength are expected to give values that are comparable* 
Variations in viscosity and shipping properties of ice' cream have been found 
to be slightly associated with variations in the mineral content of milk. An 
excess of sodium salts caused mixes to ha^e a low viscosity and to whip 
readily, while excessive calcium salts produced opposite effects. The excessive 
viscosity and occasional curdling of ice cream mixes which sometimes occur 
when cocoa or chocolate is homogenized in the mix could be prevented by the 
addition of baking soda prior to pasteurization. The chocolate flavor of ice 
cream was improved by the addition of vanilla extract, with or without a small 
amount of malted milk, malt sugar, coffee, or caramel. 

Market milk investigations. --This work has shown that the milk of Holstein 
and Jersey cows form cream layers directly proportional to the f*il content of 
the milk. Milk cooled rapidly at cold temperatures had a decreased creaming 
power on second creaming, but when cooled to 60® F. or slowly to 40® the 
powers were normal or increased. Proper pasteurization had no injurious 
effect upon cream formation, but the standardization of milk may introduce 
variations in depth of cream layer, and especially was this true when aged 
Holstein skim milk was used to standardize. 

Several years* work has shown that strainer cloths or cotton pads can 
remove most of the sediment from 80 to 100 qts. of milk before becoming 
clogged with sediment or milk fat, the latter usually being the cause of 
clogged strainers. ^ 

The chemistry of som* milk, L. L. Van Slyke (Neio York State Sta. Tech. 
Bui. 140 (1928), pp. 14).— A review of the work by the division of chemistry on 
various problems dealing with the souring of milk. The early studies were 
conducted to obtain information as to the factors involved in the manufacture, 
ripening, and digestibility of cottage cheese, while later work dealt with 
chemical changes in certain constituents at various stages of souring and 
with the determination of free lactic acid in sour milk. 

A summary of research studies relating to casein and some of the appli- 
cations, L. L. Van Slyke (New York State Sta. Tech. Bui. 139 (1928), pp. 4 I ). — 
A review of the work by the division of chemistry ftom 1901 to 1918 on the 
chemistry of milk. Particular attention has been paid in these studies to the 
chemistry of the casein of cow*s milk, and some of the practical applications of 
these studies as related to the cheese industry are included. 

A study of gelatins and their effect on ice cream, P. R. Lucas and B, O. 
Scott (Michigan Sta. Tech. Bui. 94 (1928), pp. 24, figs. S). — In an effort to 
measure and compare the effects of different grades of g^tln upon ice cream, 
IT lots of fl.12 lb. of gdatin each were added to ice cream mixes of the same 
composition and which had all been processed in the same manner. The gela- 
tin was dissolved in water and made up to 1.6 lbs., and this added to 22.5 lbs. of 
the mix in each case. Bach batch was then aged for 42 hours at 35® P., frozen, 
and drawn from the freezer at approximat^y 80 per cent overrun. Before 
freezing samples were taken for viscosity determination, and after freezing a 
quart brick that was held at 0® for 3 days was placed on a wire screen for a 
melting test. All the gelatins used were tested for viscosity, Jelly strength, 
acidity, and the presence of liquefying and gas-producing orgaxdsms and other 
bacteria. 

There was a considerable variation in the time and manner of mating of the 
bricks containing the varying grades of gelatin. There was also a wide varia- 
tion In mix viscosity. Determining the mix viscosity and gelatin viscosity with 
the Bloom pipette did not give a reliable Index of the value of the gelatin as a 
tdnder. The Hall gelometer for measuring Jelly strength gave a fair measure 
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of the value of gelatin. The Illoom gelometer for measuring jelly strength gave 
very accurate measures of the value of gelatin lor preventing melting in ice 
cream. The cost of this apparatus and the necessary facilities needed for its 
nse do not make it practical for the munufaeturer of ice cream, but the authors 
recommend that gelatin be purchased and used in amount*^ In accordance with its 
jelly strenirtli as determined by this method. 

VETEEINAEY MEEICHTB 

[Reports of operations of the veterinary sanitary service of Paris and 
the department of the Seine, 1924^1927], IT. IMartel iServ, V6t Sariit. 
Paris €t D<fpi. ^eine, Rapa. Op^r. pp. IS5: 1925, pp. 116: 1926, pp. /97; 
1927, pp. 152).— These are the usual leports with detailed statistical data 
(E. S. R.51, p 781). 

Technical research [in veterinary medicine], J. Walker (Kenya Colony 
Dept. Agr. Ann. Rpt. 1927. pp. 103-202) .—The detads of investigat ions con- 
ducted with rlnderpG'-t; East Coast fever; lung disease of lambs and sheep; 
diseases of the coat, including infoctiou'a pleuropneumonia : East African swine 
lever ; avian diphtheria ; poisoning by Acokantbera ; anthrax ; black quarter ; and 
contagions abortion and sterility are reported upon at some lengUi. 

Report of the acting chief veterinary officer, II. Brassev-Edwards (Kenya 
Colony Dept. Agr. Ann. Rpt. 1927, pp. 4^-91). — ^This report deal'^ particularly 
with the work against rinderpest, Bast Coast fever, contagious bovine pleuro- 
pneumonia, bovine infectious abortion, sterility in cattle, trypanosomiasis, 
anthrax, black quarter, hog cholera, and several diseases of equines. 

Report of the work performed by the officer in charge ot the camel 
specialist's office, Sohawa, for the year 1020—27, C, K. Sinou (Piinjal> 
Dept. Agr., Vet Bui. 18 11928"], pp. 29). — In tlie further ti’eatment of suiTa 
(B. S. R., 58, p. 280), potassium antimony tartrate gave better results than 
sodium antimony tartrate. Reports are included upon the treatment of surra 
in equines; treatment of surra by the u«!e of Bayer 205 alone and combined 
with tartar emetic ; surra transmission experiments by milk (all of whicli were 
negative) ; surra transmission experimenis with ticks and ffies; incidence of 
surra in privately owned animals; treatment of mange in camels; and fly 
survey of the Punjab. 

Livestock diseases report. No. 3, III. Henry (N. 8. Wales Dept. Agr., 8ci. 
But SO (1928), pp. 81). — This is a report (K. S. K, 57, p. 181), of control work 
conducted during the year ended Juno 30, 1027, presented in large part in tabular 
form 

Contribution to the study of Astragalus unifultus THeritier (Garban- 
cillo) [trans. title], M. Awschalom (Univ. Nac. TiioumOn, Pul)S. Lai) Quim. 
Anallt, No. 1, (1928), pp. 29, figs. 2).-— In a chemical study of A. viiifnJtu^ 
saponins glucosidal In nature and yellowish in color were extracted by the method 
of Robert. 

Pernicious anaemia, leucaemia, and aplastic anaemia, J. P. McGowan 
(London: E. K. Lewis Co., 1926, pp. VIJ-\-llS, figs. 12). — This report of an 
investigation from the comparative pathology and embryological point </f View 
deals with the subject under the headings of leucosis of the fowl, its nature; 
development of the red blood cells ; the occurrence of amitosis in blood forma- 
tion; the further siguflcance of amitosis in the blood tissues in health and 
disease; the megacaryocyte and its probable function; pathological changes 
in leucotic fowls; comparison of leucosis of fowls with pernicious anemia and 
leukemia In human beings; hemosiderosis and adiposity In leucosis of the fowl 
and in pernicious anemia and leukemia in human beings; and aplastic anemias. 



476 


EXPERIME27T STATIOIT RECOED 


[Vol. 60 


The appendixes deal with plasma cells, paralytic phenomena In fowls with 
leucosis, and megacaryocytes. 

A further contribution to the subject of aplastic anaemia, J. P. McGowan 
(Roy, Soc, J/etf. [London]. Proc., 21 (1928). Xo 9, pp. 1581-1590, pi. 1, fig^. 11),— 
In the author’s description of the condition of benign aplastic anemia in pigs, 
attention is directed, among other things, to changes in the bone marrow 
which seem of fundamental importance in understanding normal erythro- 
genesis. 

Borna disease and enzootic encephalo-myelitis of sheep and cattle, S. 
Nicolau and I. A. Galloway (iQt. Brlt.^ Med. Research Council, Spec. Rpt. 
Ser. No. 121 {1928), pp. 90, pis. 23, figs, d).— -This is a levovt of the results of 
investigations conducted by the authors at the National Institute of Medical 
Research. The account is presented under the headings of historical and 
general; properties of the virus; transmission of equine strain to rabbit and 
from rabbit to sheep and vice versa; experimental disease in the rabbit; 
authors’ experiments on the transmission of the disease to monkeys, and 
symptoms occurring in these animals ; pathogenicity of the virus of enzootic 
encephalomyelitis for the guinea pig, rat, mouse, and fowl ; animals which have 
been fonnd to be resistant to infection with the virus of enzootic encephalo- 
myelitis ; distribution of the virus of Boma disease in the animal body ; elimi- 
nation of the virus from the animal organism ; histopathology of Borna disease ; 
Immunity; and chemotherapy. 

A review of the literature on spontaneous encephalomyelitis has led to tlie 
conclusion that the enzootic encephalomyelitis of horses and cattle and of 
sheep is the same disease. The symptomatology and the lesions found in the 
cer.tral nervous system are analogous, and the intranudlear corpuscles of 
Joest and Degen (B. S. R., 23, p. 187) occur in the large ganglion cells of the 
Ammon’s horn in all three species sufCering from the disease in question. From 
cases of all three diseases a virus has been recovered and shown to be respon- 
sible for the disease. From the observations of W. Ernst and H. Hahn^ 
it would seem not improbable that, if the animals had not In addition to 
malignant catarrhal fever a concomitant Infection with Borna disease, some 
of the cases described as malignant catarrhal fever of cattle were encephalo- 
myelills. Deer appear to suffer from a similar disease s];>ontaneously. The 
transmission of the disease under natural conditions is probably by the respira- 
tory tract or by ingestion. 

It was found that a solid immunity can occiisionally be obtained against 
Borna disease in the rabbit by injecting suitably attenuated virus into the 
brain. Multiple intravenous injections, infection by comeal scarification, or 
Intratesticular inoculation with fresh virus can also produce immunity. The 
authors did not succeed in producing immunity by inoculating virus killed 
by chloroform, ether, or ultra-violet light intracerebrally into rabbits. Mul- 
tiple inoculations subcutaneously of large quantities of formolized virus were 
found to lead to immunity in a limited number of animals. Rabbits Immunized 
against an equine strain of the virus of Boma disease were resistant to intra- 
cerebral infection with an ovine strain and vice versa, 

‘*No cross Immnnity was obtained betw’een Boma disease and herpes or 
rabies. Cross Immunity between Borna disease and poliomyelitis was not 
observed when rabbits were the subject of experiment, bnt in an experiment 
carried out on a monkey the result suggested that some resistance to the virus 
of poliomyelitis may be produced by a previous attack of experimental Boma 
disease." 

*Mlliieben. TIerapzth Wchaischr., 78 (1927 u No. 6, pp. 85-89. 
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In chemotlierapy work nrotropine (bexamethylenetetramine) , the most prom- 
ising drug, was tested. The dose given to the rabbit was equivalent, weight 
for weight, to 100 to 200 gm. for the horse and to a t<>tal amount of 600 gm., 
yet the authors were not able to demonstrate any prophylactic or curative 
action. 

A list is given of 96 references to the literature. 

A single-injection method of immunization against rinderpest, B. A. 
Rodieb (Philippine Jour, Sci., S6 (1928), 2^o. 4, pp, 597-407). —Tests made by 
the author for the Philippine Bureau of Agilculture of a vaccine prepared 
according to the method described in detail by Kelser (B, S. R., 60, p. 270), are 
said to have fully established the value of the vaccine. It is pointed out, 
however, that control work in the Philippines will be facilitated if the number 
of injections of vaccine can be reduced. 

The possibility of such reduction is indicate<l hy early tests of tlie vaccine 
prepared by the method of Kelser and by further and more extensive tests by 
the author, who finds ** that for ordinary purposes with cattle under field con- 
ditions, a single Injection of chloroform-treated vaccine prepared with spleen, 
lymph glands, and liver will undoubtedly protect against natural infection. 
However, as carabaos are highly susceptible to rinderpest, if the preparation 
of the vaccine Is limited to the use of spleen, lymph glands, and tonsils the 
objections arising from the use of a dose too large to be practical for field use 
can be overcome by eliminating the less jwtent liver when preparing a vaccine 
for use on carabaos. Several tests, in which 20 of the cattle and 27 of the 
carabaos were inoculated with virulent virus, definitely show that n satLsfac 
tory immunization can be produced against a heavy artificial infection with a 
single dose of a vaccine prepared from spleen, lymph glands, and tonsils. A 
dosage of 20 cc. for carabaos and 10 cc. for cattle is in every way entirely 
satisfactory for field use.” 

It is i)ointed out that further investigational work is necessary in order to 
determine the length of the immunity conferred by the single-injection method 
as compared with the three-injection method, and that such work is under 
way. 

Sweet clover disease, A. A. Hanseot (North Amer. Vet., 9 (1928), No. 12, 
pp. JfdSl, fig. 1). — ^This contribution from the Indiana Experiment Station refers 
to a 50-day feeding test with sweet clover. At the end of the 50 days blood 
taken from the jugular vein of a horse fed exclusively on sweet clover hay 
failed to clot 

The increased susceptibility of the albino rat Infected with the tubercle 
bacillus to tuberculin, M. I. Smith (Pwb. Health Rpts. [17. S.], Ji$ (1928), No. 
4$, pp. 2817-2828, fig. 1). — ^The investigation conducted by the author here 
reported is said to leave no room for doubt that the invasion of the tissues 
of the rat by the tubercle bacillus effects an increased susceptibility of the host, 
as in the case of the more susceptible animals, to certain products derived 
from the bacillus. ‘‘The normal rat manifests an enormous i*esistaiice to 
tuberculin, withstanding a dose of tuberculo-protein the equivalent of over 40 
cc. of standard tuberculin per kilogram. The tubercle bacillus infected rat 
generally succumbs to a dose the equivalent of approximately 10 cc. standard 
tuberculin per kilogram of body weight. Reducing the intake of vitamin A 
to a minimum level which is just compatible with life decreases the resistance 
of the nonnal rat to tuberculo-protein but slightly, whereas the susceptibility 
of tbe tubercle bacillus Infected rat under these conditions is so greatly in- 
creased that it generally succumbs to the equivalent of as little as 1 co, of 
standard tuberculin per kilogram of body weight.” 
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Bovine tuberculosis, C. M. Habinq and J. Tbatjm; {Cdlif* Agr, Col, Ext, Cir *. 
SI (1928) t pp. 27), — A practical summary of iiiformatlon on tills disease iu 
cattle. 

A case of undulaut fever: Treatment with Burnet’s melitin [trana. title], 
X. CAZAT-.VS (Paris M^d„ 18 (1928), No, Si, pp. 161-166, fig, 1; ahs, in Jour, 
Amer, Med. Assoc,, 91 (1928), No, 22, p. i754).— The author reports upon a case 
of undulant fever (Bruce) at Taza, Morocco, which for eight months resisted 
ail the commonly used forms of treatment. The diagnosis was based on a 
positive agglutination test at 1 to 400, a positive hemoculture (after an incu- 
bation of 26 clays), and a po'^itive Intra dermal test. The i>atient was cured 
in a few days by intradermal and intramuscular Injections of the filtrate 
from a 15-duy old bouillon culture of Brucella melitcnsls, known as Burnet’s 
melitin, followed by subcutaneous injections of antimelitococcic vaccine. 

The occurrence of undulant fever (Bang) in man [truns. title], J. van dlb 
Hoedbn (Ti)dsfhr, Dici'geneesk,, .5> (1928), No, il, pp. 1085-1082; Oer., Eng, 
Fr. ab-^., pp, 1079-1081), — ^An account of this uffeotion in the Netherlands, where 
17 cases of undulaut fever (Bang) have been detected in the Central Labora- 
tory since 1927. 

A case of Bacillus abortus infection, W. G. Pabkeb (Jour. Amer. Med. 
Assoc., 91 (1928), No, 17, p, 1289). — ^An account of a case of undulant fever 
(Bang) In Illinois in a farmer 29 years of age who drank milk from a cow that 
had aborted about two months previously. 

Studies in bovine lymphangitis, V. Krishnamubti Avvab (Indian Vet 
Jour., 5 (1928), No. 2, pp. 157-178, pis. 8). — ^Thls report of studies of bovine 
lymphangitis has been noted from another source (E. S. R., 69, p. 174) . 

Anaplasmosis following dehoming, W. H. Hilts (Cornell Vet., 18 (192Hf, 
No. pp, 8S0-S32). — The author repoits upon «n outbreak of anaplasmosis In 
cattle in Nevada, in which transmission appears to have taken place through 
the dooming clippers. The disease appeared exclusi\ely among animals that 
were dehorned in December, although only about one-third of the herd were 
dehorned at one time. 

Hexachlorethane for the treatment of distoznatosis in the ox [trans. title], 
L. BE Blieck and E. A. R. P, Baudet (Tijdschr. Diergeneesk., 55 (1928), No. 9, 
pp. 429-435; Oer.. Eng., Fr. ahs,, p. 4^5). — Satisfactory results were obtained 
Irom the usae of hexachlorethane for the treatment of fluke in cattle, the dose 
per capsule being 10 gm. for 20 kg. body weight, given at intervals ovt r a period 
of 4 days. 

Euphorbia drummoudii, ** milk weed,” a plant poisonous to sheep, H. R 
Seddon (Jour. Council 8ci. and Indus. Research [Aw^f#.]. 1 (1928), No. 5, pp. 
268-273). — The author discusses susijected eases of poisoning of stock and tests 
at the Veterinary Research JStatlon at Gtenfield. There is said to be strong 
evidence that under certain circumstances sheep may die from the effects of 
17. diummondii, which at times gives off hydrocyanic acid in such quantities 
that even as little as 2 or 3 lbs. of the plant may contain a lethal dose. 

Milk weed (Eux>horbia drummondii) proved poisonous to sheep, H. R. 
Sedoon (Agr. Qas. N. Wales, 39 (1928), No. 10, pp. 777-782). —Noted above 
Ooccidiosis of sheep [trnns. title], H. OABnf: (Rec. M6d. Vdt., 10^ (1928), 
No. 9, pp. 530-530). — This Is a summary of information presented under the 
headings of symptoms, lesions, microscopical investigations, and prophylaxis 
and treatment. 

Observations on artificial infestation of sheep with Fasciola hepatica 
and on a phase in the development of the parasite, R. F. Montqouerie 
(Jour. Eelminthol., 6 (1028), No. S, pp. 167-17 i) .—The author records the suc- 
cessful ardflelal Infestation of 32 sheep with F. hepatica. The collection and 



1929] 


VETERISTAEr MEDICINE 


479 


identification of the cercarial cysts and their administration to the sheep is 
described In detail. Following the administration of 2,550 cercarial cysts to 
32 sheep, 954 liver fiukes were recovered on post-mortem examination, and 37.4 
I)er cent of the cysts developed. The smallest infestation produced was 8 
per cent and the heaviest 76 per cent. Ova of the liver finke were first found, 
in numbers sufficiently large to estimate, in the feces of experimental sheep 
in 3 cases 10 weeks after infestation, in 16 cases 11 weeks after infestation, 
in 2 cases 12 weeks after infestation, in 3 cases 13 weeks after infestation, and 
in 4 cases 14 weeks after infestation. Eggs were only detected in the feces 
of 2 sheep at their final, twelfth week, examination. 

Oontasious pleuropneumonia of the goat in Greece [trans. title], 0. 
MjSlanidi and M. Stylianopoxjlo (Itev. G6n, M4d, Ydt., 37 (1928) , No- Ul, pp- 
ji90-493 ), — ^The authors conclude that the contagious pneumonia of goats in 
Anatolia described by M. Nicolle and H4flk is identical with the epizootic 
pleuropneumonia of the goat occurring in Greece, and that the latter does not 
differ from the contagious pleuropneumonia of goats reported by Leclalnche 
and the “ Bou-frida ** described by Thomas in Algeria. 

The susceptibility of suckling pigs to hog cholera, E. M. Picicens, B. 0. 
Reded, M. F. Welsh, and L. J. Poelma (Cornell Vet, 18 (1928), No. 4, pp. 
805-321)- — ^A review of the literature on the subject and the work here reported 
are considered to warrant the following deductions : 

“Many suckling pigs from the ages of 1 to 56 days which [are] bom of, 
and suckled by, immune mothers and kept under usual farm conditions, but not 
in garbage feeding or serum plants, withstand exposure to 1 cc. of hog cholera 
virus. Other pigs similar to the kind described [above] fail to withstand 
exi>osure to 1 cc, of hog cholera virus, j^ince this immunity is not sufficient 
to protect in certain cases, it becomes unsafe to depend upon it in herds that 
have been exposed to cholera. Likewise, this temporary immunity is not made 
comparatively permanent in all cases by inoculation with simple unmitigated 
virus if given during tliis early period. Such a procedure, therefore, becomes 
unsafe to depend upon. 

“At times pigs when horn dead, when they die in a few days, or when killed 
by injury shortly after birth, may show lesions which closely resemble those 
produced by hog cholera. Material from pigs of the kind described . . „ 
when injected into susceptible hogs, failed to produce the disease in the 
susceptible animals.” 

The erythrocyte count in sexually normal and abnormal fowls, A. C. 
Chaudhttbi (Roy. Phys- 8oo- IRdinb-l, Proc., 21 (1926-27), No- S, pp- 109-113 )- — 
The author finds that the number of erythrocytes in a unit volume of blood is 
significantly higher in the sexually normal adult male than in the normal adult 
female of the iowl. This dillerence in erjthrocyte count Is not exhibited by 
sexually immature fowls. 

Chick diseases in Michigan: Their cause, recognition, prevention, and 
control, n. J. Stap&eth (Midi. Apr. Col. Edit- Bui. 53 (1928), pp. 14, fiffs. 2). — 
This is a practical summaiy of information. 

Fowl-pox and its prevention, B. H. Edginotoit and A. Broebman (Ohio 8ta- 
Bimo. Bui-, IS (1928), No- 6, pp. 206-210). — ^This practical summaiy of inf<wrma- 
tion includes a brief account of control work conducted through vaccination in 
1927. In the fall of that year 1,625 pullets were vaccinated on four farms, 
and 469 unvaccinated birds were retained as controls in order to study the 
spread of pox from vaccination. The vaccine employed was prepared by grind- 
ing dried scabs from the combs of artificially inoculated fowls and mixing the 
powdered scabs In a glycerin-phenol solution. Only scabs from acutely affected 
birds were used in making the vaccine. Four methods of vaccination, indnd- 
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ing scarification of the skin, and removal of 1, 6, and 10 feathers, respectively, 
were tested. The vaccine was applied with a small round camel’ s-hair brush, 
the bristles ot which were cut to give a desired stiffness. 

The results showed no appreciable difference in the immunity conrerred by 
the different methods of vnccinatlon, the feather follicle method appearing to 
produce an immunity equally satisfactory to that resulting from a cutaneous 
scarification. It is concluded that while the removal ot a single feather was 
sufficient to produce an immunity, the greater assurance of a “ take ” when five 
or ten feathers were removed makes this method of procedure more reliable. 
The TnflTinmm duration of immunity was not determined, although at the end 
of four months the immunity remained practically completa 
It is concluded that healthy young fowls from 3 to 7 months of ago may be 
vaccinated without danger of inducing a harmful chicken-pox infection. It is 
recommended that all susceptible fowls on the premises be vaccinated, and that 
pullets be so treated while on the range before their combs are fully developed 
as this will greatly reduce the probability of comb pecking resulting in infec- 
tion. It is pointed out that it would be unwise to use a vaccine on a poultry 
farm where chicken pox had never existed and when conditions \\ere such that 
the infection would not likely be introduced, and that routine vaccination should 
be practiced only on farms where the disease has occurred. 

Attempted experimental inf ection of chickens with tularemia, H. Theileb 
(Cornell Vet., 18 (1928), No. 4, pp. S48-S52). — ^Transmission experiments in 
which suspensions of Bacterium tularense were administered Intravenously, sub- 
cutaneously, and Intraperitoneally failed to show the chicken to be susceptible 
to the disease. 

Observations on eye worms of birds, J. W. Fielding (Queensland Agt\ 
Jour., SO (1928), No. I, pp. 37^1, fig. J).— The author first presents a list of 359 
birds examined for presence of the eye worm, 56 of which were found infested, 
followed by a report of an examination made of young chickens, general sani- 
tary and hygienic considerations, and treatment. 

Incidence of coccldiosis in Australian rabbits as determined by faecal 
examinations, H. B. Seddon and H. K. Cabnb (N. 8. Wales Dept. Agr., 8ci. Bui. 
29 (1927), pp. 33-42)- — ^The incidence of coccldlot^s in rabbits in the authors’ 
examination of wild rabbits led to the conclusion that In Australia they harbor 
both Eimeria perforam, the cause of intestinal coccidiosis, and E. sticdae, the 
cause of hepatic coccidiosis. Ninety-two per cent of the 62 districts furnishing 
feces were found to be infested to some extent. E. stiedae Tvas found in 73 and 
E. perforans in 65 per cent of the districts in which coccidiosis is known to 
exist. 

AGEICXrLTTTEAL EHGINEEEINC} 


Some promising lines of agricultural engineering research, R W. Ti'ul- 
ungeb (Agr. Engin., 9 (1928), No. 12, pp. 375-S78, figs. S).— This contribution 
has been ijrevlonsly noted (B. S, R., 60, p. 109). 

The improved VentuH flume, R. L. Passhaix (Colorado 8ta. Bui 336 
(1928), pp. 84, figs. SO). — ^The results of studies of an improved Venturi flume 
are ineported. 

This flume has s^hown In field operation that It is practical under conditions 
which make a standard weir or rating flume impractical, either because of 
silting trouble or insufficient grade. The accuracy of measurement with this 
device is entirely within practical limits. It operates successfully with a rela- 
tively small loss of head, and for free flow this loss in a standard weir is ap- 
proximately four times that in the flume. The flume will withstand a high 
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degree of submergence without affecting the rate of free-flow discharge. The 
structure may be built of wood, concrete, or sheet metal. 

It has been found that where the degree of submergence e:sceeds about 95 
j}er cent, the indicated discharge through the flume is not wholly dependable, 
so that if conditions permit the discharge should be free flow or with the least 
possible degi'ee of submergence. For free flow the exit velocity is relatively 
high, and bottom as well as bank protection must be provided to prevent erosion. 
Where the materials are of such a nature as to withstand a high velocity, no 
protection is needed. 

Preventing erosion of farm lands by terracing, C. E. Ramseb (Affr. Engin., 
9 (1928), No. 12, pp. 369-373, figs, id).— This is a conti-ibution from the U. S. 
D. A, Bureau of Public Roads, presented at the 1928 meeting of the American 
Society of Agronomy (B. S. R., 60, p. 300). It presents a large amount of 
practical information on the subject 

Public Roads, [November, 1928] (U. 8. Dept. Agr., Public Roads, 9 (1928), 
No. 9, pp. 169-184, figs. 24)- — ^This number of this periodical contains the fol- 
lowing articles: Foundation Pile-Head Bond and Anchorage Tests, by G. W. 
Davis (pp. 169-176) ; Strength Characteristics of CJoncrete, by A. N. Johnson 
(pp. 177-181) ; A Mechanical Traffic Counter Developed in Denmark (pp. 182, 
183) ; Effect of Moisture on Toughness of Rock (p. 183) ; and Comprehensive 
Concrete Pavement Curing Tests Now in Progress in Tennessee (p. 184). 

A dynamometer to test man’s power capacity, B. G. McKibben and J. S. 
Winters (Agr. Engin., 9 (1928), No. 12, pp. 393, 394, fiQS- 3). — ^In a contribution 
from the California Experiment Station, this dynamometer is briefly described 
and illustrated and some test results reported. 

Plowing draft tests on fertilizer plots, D. B. Luoas (Agr. Engin., 9 (1928), 
No. 11, pp, 335-337, figs. 4)* — Studies conducted at the New Jersey Experiment 
Stations are reported in which it was found that the plowing draft of a 
soil tends to increase as the crop yield increases. This is due to (1) heavier 
root development and (2) greater resistance to the plow by soils of higher 
fertility. 

It appeared, however, that the draft required to plow limed soils is less 
than that for unllmed soils, in spite of the normally higher yields following 
the liming of acid soils and the consequent Increase in root development 

Results of combine studies in Pennsylvania, H. B. Josephson (Agr. Engin., 
9 (1928), No. 11, pp. 343-345, figs. 4). — ^The results of an investigation by the 
Pennsylvania Experiment Station into the practice of combine harvesting of 
grains in the State are reported, which showed that the combine method is 
yet in the experimental stage. 

The combine method effected a considerable saving in the cost of harvesting 
wheat and oats when the straw was left on the field. However, when the 
straw was removed it cost more to harvest by the combine method than by 
binding and threshing. It appears that 100 acres per year is the minimum 
acreage for profitable operation of a 9-ft. combine in Pennsylvania. 

Results of potato harvesting studies, H. B. Josefhson (Agr. Engin., 9 
(1928), No. 12, pp. 381, 382, figs. 4). — Studies conducted at the P^msylvanla 
Experiment Station are reported, the results of which indicate that harvesting 
requires from 42 to 64 per cent of the total labor required in producing a po- 
tato crop in the State. Picking up the potatoes, which is now entirely a hand 
operation, requires from 26 to 83 per cent of the labor required in producing 
the crop. Engine-driven potato diggers were found to do better work than 
traction-driven diggers. Mechanical pickers were found unsatisfactory under 
Pennsylvania conditions, due to the difBculty of securing good soil separation. 
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the presence of stones, and heavy yields. It appears that lower forward speeds 
are necessary with high yields if mechanical potato pickers are to be used. 

Experiments prove value of grinding feed, T. E. Hienton (Apr. Engin,, 9 
{1928), No. 11, pp. Sil, 342 , figs. 5).— The results of tests at the Indiana Experi- 
ment Station are briefly reported, indicating that grinding the whole grain in 
the ration for dairy cows increases production 8.5 per cent, but that exces- 
sively fine grinding does not pay. 

A comparison of whole oats with coarsely ground, medium finely ground, 
and very finely ground oats for hogs also demonstrated that the grinding of 
certain grains returns a profit, but that fine grinding is not warranted. 

Building implement shed is good economy, P. B. Fogle {Michigan Sra. 
Quart. Bui., 11 {1928), No. 2, pp. 76, 77, flgs 3). — ^Practical information is pre- 
sented on the planning and construction of implement sheds, together with 
working drawings. 

Automatic control simplifies ventilation, H. H. MxJSSEr.M.\N {Michigan Sta. 
Quarts Bui., 11 {1928), No. 2, pp. 59-62, fig^i. 2). — ^Practical information on the 
automatic control of the ventilation of animal shelters is presented. 

Dairy equipment sterilization with electricity, A. W. Parrall et al. {Agr. 
Engin., 9 (1928), No. 12, pp. 383-387, ftga. 5). — ^This is the report of the com- 
mittee on dairy equipment sterilizers of the American Society of Agricul- 
tural Engineers, presented at the twenty-second annual meeting of the society 
(E. S. R., 69, p. 401). It summarizes the results of work done on the sub- 
ject during the year by different agencies. 

The Oklahoma farmstead, L. B. Hazen {Oklahoma Sta. Circ. 74 (1928), 
pp. 37, figs. 25). — ^This Is a practical discussion of farm homestead planning for 
Oklahoma conditions. 

ETJEAI ECONOMICS AND SOCIOLOGY 

[Investigations in rural economics at the Ohio Station] (Ohio Sta. Blmo. 
Bui, 13 (1928), No. 6, pp. 220-230, figs. 3). — Results of investigations in rural 
economics are reported as follows : 

Direct to packer liiylng of hogs in the United k*taic8, G. P. Henning (pp. 220- 
226). — ^Tables are included showing by months the percentage of hogs pur- 
chased direct by a group of packers in Middle Western States from January, 
1920, to June, 1928, inclusive; the average monthly percentage, 192S-1927, of 
receipts at 64 markets and of numbers slaughtered and purchased direct ; and 
a comparison of total slaughter, direct buying, and receipts at 64 markets for the 
5 winter and fall months, 1926-1928, and the 7 spring and stinuner months, 
1026-1927, 

The percentage of hogs purchased direct increased from 20 2 in 1920 to 32.4 
in 1927. With few exceptions, a greater percentage of the total number slaugh- 
tered was purchased direct during the months of October to February, inclusive. 
!rhe data for the 7 years seem to show that packers increase the proportion of 
hogs purchased direct to the total number slaughtered during periods of in- 
crease in the hog-marketing cycle, hold or sometimes slightly decrease the per- 
centage \vith the peak in the cycle, hold about the same proiJortlon during the 
period of decrease in receipts, and increase the proportion during the next 
period of increasing receipts. 

Seasonal changes of Cleveland and Pittsburgh milk prices, R. U. Battles (pp. 
223-227).— A table is given showing the percentage change of milk prices for 
each month from 1914 to 1927 on the Cleveland and Pittsburgh markets, and a 
graph showing the trend of the prices in the two markets in sui*plus and deficit 
seasons. The table and graph show that the winter prices have decreased and 
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the snnmier prices increased in both markets, the changes being the greater in 
the Cleveland market. 

Ratio of poultry feed to the price of egya and poultry, J. H. Sitterly (pp. 227, 
228) .—A table and chart are given comparing by years from 1910 to 1927, in- 
clusive, the cost of 100 lbs. of a poultry ration (corn 45 lbs., wheat 35, oais 10, 
and meat scrap 10 lbs.) and the price of 0 doz. eggs and 4.3 lbs. of poultry, 

Ohio farm expenses, J. I. Falconer (p, 229). — ^The index number previously 
noted (B. S. R., 66, p. 182) is continued for 1927 and 1928, the weighted Indexes 
for the two years being 168 and 162, respectively. 

Index nuniber of production, prices, and income, J, I. Falconer (p. 2S0). — ^The 
table of indexes previously noted (E. S. R., 60, p. 199) is brought down through 
August, 1928, and a new index, “ Prices paid by farmers for commodities bou^^ht; 
U. S.,” is added covering the period of the table, 1913 to August, 1928. 

Studies in Vermont dairy farming.— IV, Oabot-Marshfteld area, B. W. 
Bell {Yermont Sta, Bui, S83 (1928), pp. 24, figs. -}).— This bulletin is the fourth 
of the series previously noted (B. S. R., 68, p. 783) and is based upon data 
obtained from 138 dairy farms for the year ended September 30, 1926. 

A gross correlation anabsis was made of the data, using butterfat produc- 
tion per cow and cost per pound of butterfat as dependent factors, and (1) 
pounds of concentrates fed annually per cow, (2) pounds of roughage fed 
annually per cow, (3) pounds of digestible protein fed annually per cow, (4) 
pounds of total digestible nutrients fed annually per cow, (5) hours of labor 
annually per cow, (6) percentage of herd freshening in September to and includ- 
ing December, (7) pounds of digestible carbohydrates and fat fed annually per 
cow, (8) percentage of year's production secured during the stabling period, (9> 
percentage of concentrates fed during the pasture season, (10) average value 
per cow in each herd, (11) nutritive ratio of the entire ration, and (12) per- 
centage of total digestible nuti'lents derived from concentrates as independent 
factors. Tables are given showing the coefficients of gross correlations. 

Multiple correlation analysis of butterfat production per cow with factors 
1, 8, 5, 7, 8, 9, and 10 mentioned above gave a coefficient of 0.6736, and with 
the four most important faclors, pounds of grain fed per cow annually, hours 
of labor spent per cow annually, percentage of concentrates fed during the 
pasture season, and average value per cow gave a coefficient of 0.6662. The co- 
efficients of determination for tlie four factors were total poiuids of concen- 
trates fed per cow 22.37 per cent, total hours of labor spent per cow 3.68 
per cent, percentage of concentrates fed during the pasture period 12.97, 
and average value per cow 5B6 per cent. 

The analysis showed that on the average each increase of 100 lbs. in con- 
centrates fed per cow increased butterfat production 4 lbs., each 10 hours of 
labor 1.6 lbs., each 1 per cent in proportion of concenirates fed during pasture 
season 2.7 lbs., and each $1 in average value per cow 1.4 lbs.. 

A curvilinear analysis showed that with 17 per cent of the concentrates fed 
during the pasture season each 100 lbs. of concentrates produced 82.8 lbs. of 
butterfat when 600 lbs. were fed annually, 16.1 lbs. when 1,300 lbs. were fed, 
and 11 lbs. when 1,900 lbs. were fed. There was no indication of curvllinearlty 
in the net relationship of the factor hours of labor per cow. Production of 
butterfat per cow increased steadily as the percentage of concentrates fed 
during the pasture season increased up to 34 per cent. Further Increases 
resulted in slight decreases in production. A slight amount of curvlUnesrlty 
was Indicated in the relationship of butterfat production per cow to average 
value per cow. 

Cattle-ranch organizatioii In the moimtaiiis of Colorado, B. T. BOBraoK, 
M. RaasOTHOM, and G. S. Klemmbdson (ColoradQ Sta. BuU $48 (imh PP* 
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figs. 14 ), — ^Thls is a companion bulletin to that previously noted (B. S. R., 69, 
p. 180) and is based upon records kept on 32 ranches in the North Park, the 
San Luis Valley-Gunnibon, and the eastern foothills areas of Colorado during 
the period 1822-1926. Fourteen records covered 4 years, three 3 years, fourteen 
2 years, and one 1 year. The data are analyzed and discussed under the head- 
ings of organization of ranches studied, ranch management, marketing cattle, 
and profitable ranch organization. 

Tables are given showing for the period for the sevei*al ranches the number 
of cattle of different kinds, land owned and leased, use and value of owned 
and leased land, distribution of capital invested, distribution of Indebtedness, 
sources of receipts, distribution of expenses, income and percentage on invest- 
ment, net cash income, number of cattle sold by classes, percentage of growing 
cattle sold at various ages, comparison of ranch and central market sale prices, 
and market expense per 100 lbs. by areas. Other tables show by years for the 
several ranches the percentage of i-etum on investment, ranch expense per 
head and per 100 lbs. of beef produced, winter feed per head, calf crop, ranch 
labor, and average sale weights by classes. A detailed study is made and 
tables are given showing the organization and returns on four of the randies. 

The study was made in cooperation with the Bureaus of Agricultural Eco- 
nomics and Animal Industry, U. S. D. A. 

An economic study of the hog enterprise in Humboldt County, J. A. 
Hopkins, jb. (Iowa Sta, Bui. ^55 (1928), pp, 65-110, figh, 14), — ^This bulletin is 
based upon data obtained from census and assessors' reports, 233 farm survey 
records, and 169 detailed records for the years 1922-1924, secured in coopera- 
tion with the Bnreau of Agricultural Economics, XJ. S. D. A. 

The economic conditions during the period, the place of hogs in the farm 
organization, farm organization in Humboldt County, crop utilization, and 
farm income in the county are discussed, and the detailed records are analyzed 
in regard to costs, economy in the maintenance of the breeding herd and in 
fattening the pigs, relation of breeding herd to costs and profits, size of the 
hog enterprise and profits, costs of gains, and effects of variations in cost 
factors. Appendixes explain the method used in studying the data, being 
that of Wallace and Snedecor (B. S. R., 66, p. 330), and tables are given show- 
ing the averages and variations in the factors studied and the influences of 
different factors on number of pigs weaned, rate of gain, cost of gains, pork 
production per bushel of corn, returns per bushel of corn, and profits. 

One additional strong pig fanuwed per litter increased the number weaned 
0.6 pig. More than the average number of weak pigs farrowed per Utter 
reduced the average size of the Utters weaned. Bach 10® b^ow normal tem- 
perature shortly after farrowing was associated with losses of about 6 per cent 
of the pigs. The greatest factor affecting the cost was com pricea An In- 
crease of 10 cts. per bushel increased the cost of pork produced 92 cts. per 
100 lbs. When 100 lbs. of pork was worth one more bushel of com, the profit 
per 100 lbs. increased 34 cts. Pigs weaned at a cost of $1 per head less than 
the average cost 98 cts. per 100 lbs. less when marketed and returned 13 cts. 
more per bush^ for the com fed. An additional gain of 0.1 lb. per day 
resulted In lowering the cost per 100 Iba of pork 64 cts. and gave an increased 
return of 5 cts. per bush^ for the com fed. The addition of a mineral mixture 
to rations deficient in minerals gave nearly 5 cts, per bush^ greater return 
on the com fed. 

Factors affectfng the farm Income, B. B. Huj, (MioMgau Sta* Qtiort, Bui., 
11 (1928), No. 2, pp. 4^-51, fig. 1). — ^This is the second of a series of articles 
previously noted (B. S. R,, 60, p. 88), and analyzes the data with a view of 
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determining the influence of the amount of livestock kept and the production 
per animal on the financial success of the farmers. 

In the different size groups the receipts and net increases of livestock 
averaged from 60 to 66 per cent of the total income on farm«» with the higher 
profits and from 46 to 64 per cent on faims with the lower profits. A table is 
gi\en showing for the higher and lower profit farms in 1028 in the different 
size groups the average farm income, labor and management wage, acres in 
farms, number of cows, value of dairy products sold per cow, cattle increase 
per cow, number of sows, gross income per sow, number of ewes, gross Income 
per ewe, number of hers, and gross income per hen. 

The possibilities of developing new industrial markets for farm prod- 
ucts, R. A. Clemen {Illinois 8ta, Ciro. SSO (1928), pp. 24) —This Is an address 
delivered before the faculty of the College of Agriculture, University of Illi- 
nois. It is devoted chiefly to a discussion from a long-time point of view of the 
creation of new markets for farm pioducts, e'^pecially through the development 
of new uses for the products, w^aste materials, and by-products. 

Preparing Johnson hay for market in the Black Prairie Belt of Alabama 
and Mississippi, M A. Ckosby (U. 8. Dept, Apt,, Farmers* Buh 1574 (1528), 
pp. fiffs. 7). — This gives information as to the markets and market 

demands, marketing methods, prices, grades, e«sfeen tills of profitable pi eduction, 
methods of preparation for market, and four examples of hay-making practices. 

Car-lot shipments and unloads of important fruits and vegetables for 
the calendar years 1924—1026 (U. 8. Dept Agr„ Statts, Bui. 83 (1928), pp. 
146). — This bulletin shows “ the origin and the number of carloads of 16 impor- 
tant fruits and vegetables unloaded in 36 important markets during 1924, 1925, 
and 1926, and the shipments by States of origin of these 16 fruits and vege- 
tables, together with 21 other fruits and vegetables which are of lesser 
importance.’* 

Marketing Kentucky poultry, D. G. Cabd (Kentucky 8ta. Bui. 285 (1928), 
pp. 111--153, figs. 12). — This bulletin presents information regarding the princi- 
pal markets for Kentucky poultry, factors affecting the demand for poultry, 
marketing agencies, grades and standards, market and cold storage movements, 
price variations and cycles, and the principal marketing pioblems. Some sug- 
gestions for improvements in poultry marketing in Kentucky are made, ** chiefly 
In improving the quality of birds sold, both as to breed and condition of flesh.” 

Crops and markets, [November, 1028] (U. 8 Dept. Agr,, OropB and 
Markets, 5 (1928), No. 11, pp. 401-^0, S). — ^This number includes tables, 

graiihs, notes, reports, and summaries of the usual types 

Foreign trade of the United States, 1T90— 1028; Corn and com prod- 
ucts, 0. G. Gbibs (U. 8. Dept. Agr., Bur. Agr. Boon., Foreign Beet. Rpt S7 (1928). 
pp. 3$, pis. 8). — ^This mimeographed report gives graphs showing the dojtnestic 
exports of com, including com meal, 1868-1928, and of cornstarch, glucose, grape 
sugar, and hominy and grits, 1908-1928 ; and tables showing the annual exports, 
imports, reexports, net balance, and quantity and value of corn and com meal, 
1790-1928, glucose and grape sugar, 1872-1928, com oil and com oil cake, 1898- 
1928, cornstarch, 1918-1928^ com feeds, 1922-1924, and hominy and grits and 
other com preparations, 1922-1928, and the shipments to Alaska, Hawaii, and 
Porto Rico, 1903-1928. 

Local cooperative livestock marketing associations in Iowa since 1920, 
D. A. FiTzGERAin (Iowa 8ta. Bui. 254 (i528), pp. 63, figs. 15).— This bulletin 
reports the results of a follow-up study of that made by Nourse and Hammans 
(H. S. R., 46, p. 90). The data were gathered in the fhll of 1926 and the spring 
of 1926, personal visits being made to a majority of the local associations. The 
development and present methods of operation, the marketing of Xowa^s live- 
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totock, and the problems of the local livestock shipping .associations of the State 
are described and discussed. 

During the period between the two studies cooperative shipping associations 
increased, and about 60 per cent of the farmers in the State in 1924 were Ubing 
‘^uch associations to a greater or lebser extent, but the proportion of the total 
shipments handled by cooperative associations remained practically the same. 
Organization and management were strengthened, and in 1925, 08 per rent •>£ 
the associations wei’e incorporated, as compared with 34 per cent in 1920. In- 
corporated associations averaged 106 cars shipped, as comptned with 92 cars 
by unincorporated as.««ociations. In 1924 associations in which managers had 
complete control of shipments averaged 135 cars, while those in whfch the man- 
agers had no control of shipments averaged only 71 cars. Most local associa- 
tions were found to cari*y their own insurance, the cost being from 2 to 40 
cts. per hundredweight. Only one-eighth of all cooperative shipments went to 
local packers, as compared with one-third of noncooperative shipments, and 
twice as large a percentage of cooperative shipments, as compared with non- 
eooperatlve ^ipments, wdnt to Chicago. Changing conditions in the livestock 
trade, such as expansion of the demand of local packers and ti-ucking to mar- 
kets, were found to be testing the eflOlciency of the management of shipping 
associations severely. 

Membership r^ations of cooperative associations (fluid milk) , J. \V. 
Jones (17. R. Dept Agr, Circ. (J9i8), pp. 23).— This study, made in coopera- 
tion vsi.th the department of rural economics of the Ohio State University and 
the department of agi iciilturnl economics and iiirm mauaaoment of Cornell Uni- 
versity, was undertaken to determine the attitude of farmers toward cooperative 
associations, the appreciation of the services ot and the causes oT dissatisfaction 
with such organizations, tlie understanding of economic principles underlying 
prices and marketing, and the methods used by the associations to lead the 
thinking of producers in their areas. It is bused upon data obtained during 
the fir«t 6 months of 1927 by interviewing producers in the areas of 4 coopera- 
tive milk marketing associations having from 3,000 to 46,000 active participating 
members. 

Table'? are given and discussed showing for the different areas the replies of 
members of associations as to their expectations regarding their organization, 
causes of dissatisfaction, appreciation of associations’ services, opinions regard- 
ing prices and marketing seiwlccs of the associations, their participation in and 
knowledge of the affairs of the associations and their locals, and their opinions 
as to the financing policies of the associations ; and the replies of iionmembers 
of associations as to the reasons for not being members, their appreciation of 
the associations* services, and their opinions as to the organizations’ i>olicies. 

As in the first study of the series (B. S. R., 50, p. 687), tliis study indicates 
tliat membership problems arise largely because of lack of information and 
understanding of the association and its problems and of marketing in generat 

The policy of the Government toward agricultural cooperation, 0. L. 
Christensen (U. fif. Dept. Agr., Bur. Agr. Mcon., 1928, pp. 8).— An address 
(multigraphed) delivered before the Institute of Politics at Williamstown, Mass., 
Aucust 15. 1928. 

Making rural organizations effective, J. H. Kolb and A. P. Wileden (Wia- 
cottjtin 8ta. Bui. JfiB {1928), pp. 27, flgs. 22).— This bulletin presents In popular 
form the results of research pertaining to the problems of rural organizations, 
and is based chiefly on work previously noted (E. S. R,, 59. p, 887). 

Farmer leaders in the United States, P. A. Soboblcn, 0. 0. Zimmerman, 
ET AL. {Social Forces, 7 {1928), No. 1, pp. — ^The results are reported of a 
Study based on 2,171 of the longer biographies in llus for 1025, and made for 
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the purpose of finding the concrete characteristics of the men who play a leading 
or important part in the life and activities of American farmers, and to gra&p 
some characteristics of the group of leaders and the phenomenon of leadership 
generally. 

Tables are given and discussed showing for the individuals studied the oc- 
cupational and social status, sex, age distribution, geographical distribution 
according to place of birth and present location, place of birth and rearing, edu- 
cational status, average age at which difiCerent degrees were obtained, tj'pe of 
college attended, undergraduate specialty, leadership and writing, occupational 
shifting, and mobility. 

Sources and uses of income among SCO farm families of Vinton, Jack- 
son, and Meigs Oouaties, Ohio, 1026, E. L. Kibkpatbick and H. W. Haw- 
thorne (U. 8, Dept, Agr.j Bur, Agr, IJcon., 1928^ pp, 29, pis, S), — multigraphed 
preliminary report of tbe first year's study made by the Bureau of Agricultural 
Economics in cooperation with the Ohio Experiment Station. 

Annual family living In selected farm homes of North Dakota, E. L. 
Kirkpatrick (U, S. Dept, Agr,, Bur, Agr, Econ., 1928, pp, 17), — ^A multigraphed 
preliminary report based upon 20 seta of farm management coat account** for 
the calendar year 1923, 20 for 1924, and 10 for 1926, obtained by the North 
Dakota Experiment Station and the Bureau of Agricultural Economics. 

Rural population of New York, 1855 to 1925, B. L. Melvin (Neu> 7orh 
Cornell 8ta. Mem, 116 (1928), pp, 121, figs, 42). — ^This bulletin reports a statisti- 
cal study made in cooijcration with the U. S. Department of Agriculture and is 
based chiefly on the reports of the Federal censuses for 1870 to 1920, inclusive, 
and for 1923, and of the New York State censuses for 1855 and 1926. 

The population is divided into the following classes: Cities of population of 
10,000 and over ; large towns of 5,000 to 9,999 ; small towns of 2,500 to 4,999 ; 
and rural ropulation, including all persons outside of incorporated places of 
2,500 and over, and subdivided into incorporated villages, unincorporated vil- 
lages, farm, and nonfarming-nouvillage. The villages are also subdivided into 
large villages of 1,000 to 2,499 population, major villages of 600 to 999, minor 
villages of 250 to 499, and small villages of 50 to 249, The data are divided into 
the periods 1855-1920 and 1920-1925, and the percentage of total population, 
trends, and factors affecting the shifts and changes in the different classes and 
subdivisions are analyzed. 

The total rural population declined from 00 per cent of the total population 
in 1855 to 17.3 per cent in 1920. The decline was both absolute and relative 
after 1880, aud was greatest in the farming and least in the suburban coun- 
ties. The farm population decreased both absolutely and relatively from 1865 
to 1920, being 83.8 por cent of the total population in 1866 and 7.7 per cent in 
1920. After 1890 the rate at which the farm population left the farms was 
accelerated during each succeeding decade. The unincorporated town, the unin- 
corporated village, and the nonfarming-nonvillage population as a whole de- 
clined between 1855 and 1920, but increased between 1865 and 1870 and between 
1900 and 1910. The decrease prevailed only in the farming and mountainous 
counties, there being an Increase between 1900 and 1920 in the urban counties 
and during the entire period in the suburban counties. Incorporated villages 
increased in number, and their population increased from 1865 to 1910 but 
declined during the next decade. Nearness to cities, types of farming, and 
routes of travel and transportation were the chief factors determining the 
density and the growth of villages. 

From 1920 to 1025 suburbanization was very marked, as shown by the growth 
of rural population in all sections of the State. Incorporated vElages, unin- 
corporated villages, and nonfarming-nouvillage population increased. The 
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farm population Jn the State as a whole decreased but increased in the sub- 
urban counties. The total population in each class of incorpoi-ated villages 
increased at approximately the same rate in the State as a whole, but in the 
urban and mountainous counties the rate of increase was greatest in large 
villages, while in the suburban counties the minor villages grew the more 
rapidly. In the farming counties many incorporated villages decreased In 
population, and the gains of the villages that increased were less than in other 
counties. 

A study of town-country relationsliips, 0. R. Hoffer {Michigan 8ta, Spec. 
Buh 181 (1928), pp. 20 ), — ^The results are reported of a study in cooperation 
with the Bureau of Agricultural Economics, U. S. D. A., to examine the effect 
of certain town-country relationships on community organization. 

An investigaticjn of the types of merchandising services in 353 towns, being 
a majority of the incorporated towns in the State with loss than 5,000 popula- 
tion, showed that of those of the 1-600 group 78.1, 86.7, 70.3, and 70.7 per cent, 
respectively, had drug, general, grocery, and hardware stores. Of the towns 
of 601-1,000 population 67.6, 51.5, 52.5, and 59.5 per cent, respectively, had 
furniture, Jewelry, millinery, and shoe stores. There were dry goods, men’s 
clothing, and variety stores in 74.6, 74.5, and 5C.5 per cent, respectively, of the 
towns of 1,001-1,600. Women’s clothing stores were found in less than 20 
per cent of the towns of the groups with a population of less than 3,500. Black- 
smiths, physicians, billiard halls, and banks were found in 66.4, 73.4, 51.5, and 
82 i)er cent, respectively, of the towns of 500 and less. Other services were found 
in over 50 per cent of the towns of different size groups as follows: Towns 
of 501-1,000, bakers, dentists, motion pictures, and local uew8pai>ers; towns 
of 1,001-1,600, lawyers, plumbers, and tailors; towns of 2,501-3,000, dyers and 
cleaners, electricians, florists, and laundries ; and towns of 3,001-3,500, hospitals. 

Questionnaires returned in 1926 by the farmers in Clinton, Eaton, Ingham, 
Livingston, and Shiawassee Counties showed that 47.9 per cent patronized 
but one trade center for banking, clothing, furniture, groceries, and hard- 
ware ; 36.8 per cent two centers ; 12.7 per cent three centers ; 2.4 per cent four 
centers; and 0,2 per cent five centers. Such trade centei-s furnished tele- 
phone, post osace, newspaper, social offairs, and church services to 78.8, 73.3, 
66.9, 62.1, and 64.4 per cent, respectively, of the farmers. Two and nine- 
tenths per cent, 6.6, 39.7, 14.9, and 2.5 per cent, respectively, of the farmers 
went to larger towns, and 19.1, 20.3, 6.3, 48.4, and 44.4 per cent, respectively, to 
smaller towns for these services. 

Questionnaires regarding organizations representing group, town, and coun- 
try effort returned by 209 merchants of represen tati re towns showed that such 
organizations existed In 10.6 per cent of the towns of approximately 500, 44 
per cent of the 601-1,000 towns, 61 per cent of the 1,001-1,500 towns, 76.9 per 
cent of the 1,501-2,000 towns, and 67.1 per cent of the 2,001-2,300 towns, with 
an average of 32.4 per cent for all towns. 

A copy of the questionnaire used in the study of community organization is 
included. 

A&MCIILTirBAI AND HOME ECONOMICS EDUCATION 

A history of agricultural extension work in the United States, 17185-* 
loss. A, O. True (U. S. Dept, Agr, Mm. Pub. 15 {1928)y pp. 1^+220, fig^ !)•— 
This monograph has bear noted editorially on page 401. 

Educational factors Influencing the activities of farm home-makers, G. 
Eebnanots (Oklahoma 8ta. Bui. 182 (1928), pp. 14)--- This bulletin, the third of 
the series previously noted (m S. R., 68, p, 788; 59, p. 487), is based upon 
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material obtained by a house-to-house survey of about 100 farm homes in each 
of five counties. 

The data showed that the home makers came from 24 States and 5 foreign 
countries. Only 09 Lad lived in Oklahoma all their lives, 153 had received 
their entire school training in the State, and SO others part of such training 
in the State. Two women reported no schooling, 9 very little, 1.9 per cent 
some college training, 20.2 per cent some high school training. 29.8 per cent 
had finished the eighth grade, 28.5 per cent had finished between the fifth 
and seventh grades, and 12.3 per cent between the first and fourth grades. 
The average number of years in school was 7,6 yeara, being 7.8 years for 
wives of owners and 7.2 years for wives of tenants. Only 76 of the women 
had any school training in .“■ubjects relating to home making, only 16.2 per 
cent were associated with home demon^^tration work of the extension service, 
and only 22.0 per cent were being influenced by home economics training of 
daughters. 

The training of teachers for agriculture evening class work, W. G. 
Crandall {Fed, Bd. Vocat, Ed. Buh 129 (1928), pp. VllJ+Sd, figs. 11). — ^This is 
a statement of the experiences, working facilities, operative practice, and 
procedure of a 4-wcek course given at Clemson Agricultural College in the 
summer of 1927 to train teachers of agriculture to do evening class work. 
The instruction was based upon actual participation, each man being given 
opiwrtunity to organize and teach an evening class and to do follow-up work. 
The plan followed was in the main that developed over a 3-year period with 
students majoring in agricultural education at the college. A statistical study 
of the ffesults of evening class work in the different centers and of the work 
of the 26 trainees is included. 

The Danish folk school, O. D. Campbell (Nezo rorJfc: Macmillan Co., 1928, 
pp. XTI+369, pi. 1, figs. 78). — The organization and working of the folk schools 
of Denmark, Norway, Sweden, and Finland are desadbed. 

Twenty-fifth general report of the Depai'tment of Agidcultnre and 
Technical Instruction for Ireland, 1926—27 ( [Irish Free State} Dept. Agr. 
and Tech. Instr. Geti. Bpt., 25 (1928-27), pp. V-\-156). — ^This is a continuation 
of the sex’ies previously noted (E. S. R., 57, p. 387). 

Bacteriology, H. W. and H. J. Conn (Baltimore: Williams d Wilkins Co., 
1926, S. ed., pp. .}5J, pis. Jf, ffgH. 59). — This edition differs from the first (E. S. R., 
49, p. 625), largely in the addition of references to literature at the ends of 
the chapters, the Inclusion of now illustrations, the addition of a section dealing 
with the phenomena ascribed to the bacteriophage, corrections, and recent 
information. 

An elementary laboratory guide in general bacteriology, H. J. Conn 
(Baltimore: Wiim7n^ d Wilkins Co., 1927, pp, IX+165, figs. 27>.-- “This little 
laboratory guide Is intended primarily to accompany Bacteriology by H. W. Conn 
and H. J. Conn [see abo^eJ, when the latter is used as a textbook. References 
to the textbook, however, are in all instances merely collateral; and this book 
can be used, if desired, iii courses following some other text. 

“ This guide is designed for elementary classes in general bacteriology ; and 
therefore treats the subject broadly, but with little detail. It is not intended* 
to tive full practical experience In either agricultural or medical bacteriology, 
but is planned to give the student brief instruction in the general methods that 
constitute the foundations of all bacteriological technic.” 

Productive poultry husbandry, H. R. Lewis (Fhiladelpliia and London: 
J. B. Lipphujotf Co., 1928, 7. ed., rev,, pp. XLIV+588, pi 1, figs. A 

revised edition of the text previously noted (B. S. E., 66, p. 892). Job analysis 
studies have been added for the several chapters. 
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A pidmer of agricultural econouiics, H. Rew {London: John Murray, 1921, 
pp. 229).— An elementary textbook covering land; farm equipment, labor, and 
management; fixed and current expen.-ies; farm accounts; the law of diminish- 
ing return ; methods of marketing ; markets ; and prices, 

FOODS— HUMAIT NUTMTIOIST 

Cake making in high altiiudeSt C. D. FRBa>EiOKSON and O. 0. Dozieb (Jour, 
Home Econ.^ 20 (1928), No. 8, pp. SIS, 514). — A study of variations in the 
formula for plain cake for succosafiil use at a" altitude of 4,700 ft. showed 
that in the particular recipe used a reduction of one- twelfth in fat and <‘ne- 
eighth in sugar and an increase of oiie-lialf in milk gave satisfactory results. 

Bacteriological field studies in canning: Thermophilic contamination in 
the canning of peas and corn, E. J. Oaueeon, C. 0. Williams, and R. J. 
Thompson (Natl. Oanners Assoc., Research Lab. Bill. SJ-L (1928), pp. 56, 
figs. 11). — ^This is the complete report of a series of field bacteriolog.cal studies 
initiated by the National Canners' Association during the canning season of 
1926 and carried through 1927. The iuirestigatiuu w*is undertaken for the 
purpose of establishing the cause of outbreaks of spoilage occurring in the can- 
ning of com and peas. Three species of thermophilic bacteria have been found 
responsible for such spoilage, the fiat sour thermophlles, the thermophilic 
anaerobic bacteria, and the sulfide spoilage bacteria (B. S, R., 59, p. 91). 

In the studies reported, spoilage was found to occur as the result of under- 
sterilization and was traced to an accumulation of spores of the organism in 
question on parts of the factory equipment rather than on the food materials 
themselves, although the sugar used may have furnished some of the contami- 
nating organisms. Recommendations are given for the factory control of such 
spoilaga The laboratory methods employed in the investigation are sum- 
marized in several appendixes. 

The calcium of cheese, K. Blunt and E. Sumner (Jour. Home Boon., 20 
(1928), No. 8, pp. 587-590).— Analyses for calcium and nitrogen are reported of 
three different samples of colored and one of white American Cheddar cheese, 
three of domestic and one of imported Swiss chee®e, and two of one brand and 
three of another of cottage cheese. The two rennet cheeses, Cheddar and Swiss, 
had an average calcium content of 1.U5 und 0.71 per cent and the cottage cheeses 
of 0.077 per cent. In proportion to the protein and total calories the Swiss and 
Cheddar cheeses were also much higher in calcium. For every 100 gm. of 
protein the Swiss cheese furnished 3.37, the Cheddar 2.83, and the cottage cheeses 
0.62 gm. of calcium. In terms of 100-calorie portions, the calculated values were 
0.24, 0.16, and 0.07 gm., respectively. 

The decidedly higher calcium values of the Swiss and Cheddar cheeses than 
of the cottage cheeses are attributed ro the dilTereuce in chemical changes 
occuiTing in the making of thc'^e two types of cheese. In the former the soluble 
calcium caseinate of the milk Is changed to the insoluble product calcium para* 
caseinate, while in the making of cottage cheese the acid acts upon the calcium 
caseinate to form free casein as the curd, with calcium lactate in solution, the 
greater part of which is drawn away from the precipitated casein. 

Note on the effect of ingesting large amounts of pineapple juice ui)on 
the pH of the urine, C. D. Mccj.eb (Jour. Home Econ., 20 (1928), No. 7, pp. 

Determinations are reported of tlie pH value, acidity In terms of 
N/10 NaOH, and ammonia nitrogen of the urine of four healthy young women 
before and after the ingestion of large quantities of pineapple Juice. 

The ingestion of the pineapple Juice, from 1 to 1% qt daily for 3 consecutive 
days, was followed by an Increase In the pH values of the urine and a decrease 
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in the titrable acidity and output of ammonia. These results are thought to 
rule out the possibility that the burning sensation often noticed by newcomers 
in the Hawaiian Islands after drinking large amounts of fresh pineapple juice 
1« a form of acidosis. A possible explanation of the irritation is the well-known 
presence in the juice of small crystals of calcium oxalate, which in other plant 
materials have been known to cause similar irritation. 

Tlie preparation of acidopliilus milk, F. E. Rice (Awer. Jour Pul>. Health, 
18 (1928), No. 9, pp. 1103^1108 ). — Directions aie ghon for the home preparation 
of acidophilus milk from evaporated milk with incubation in a thermos bottle. 
A commercial culture of Baolilua andophUus is u^ed for the first inoculation 
and some ol‘ the milk culture for succeeding inoculations. 

Tfee copper content of milk, G. N. Quam and A. Hfxlwig (Jour. Biol. Ohtm., 
78 (1928). No. 3, pp, 681-08^). — Data are reported on the copper content, deter- 
mined by the xanthato colorimetric method a* modified by O. C. Supplee and 
B. Beilis/ of i^amples of raw whole cow's milk from different localities, sheep 
mfik, goat’s milk, pasteurized whole milk, buitermilk, and concentrated milk. 

The samples of raw cow’s milk did not vary widely in their copper content. 
^Mlh the exception of tw'o samples from Montana with values of 0.26 and 0.28 
mg. per liter, the variations were between 0.37 and 0.52 mg. per liter. Three 
samples of sheep milk gave values of 0.45, O.oO, and 0.30 mg., respectively. 
Goafs milk was much lower In copper content, the values for six samples rang- 
ing from 0.19 to 0.25 mg. Processed milk had a much higher content. Three 
samples of pasteurized milk from one factory gave values of 0.6, 0.7, and 0.G3 and 
three trom another factory 1.0, 1.5, and 1.0 mg. i)er liter. The values for butter^ 
milk were between 2.4 and 2.6 mg. i)or liter. The concentrated milk samples were 
four common brands of condensed or evaporated milk with values of 2.32, 1.8, 
1.8, and 2.7 mg. per liter, respectively. It is pointed out that in all of tlie con- 
centrated milk samples tlie copper was higher than could be accounted for in 
the original raw products, and is thought to be due to the copi)er surfade of the 
tanks in which the milk was concentrated. 

The relation of copper to the hemoglobin content of rat blood. — ^Pre- 
liminary report, J, 8. McHAHGtra, D. J. Healy, and E. 8. Hill (Jour. Biol. 
Chem., 78 (1928), No. 3, pp. 637-641 ). — In this paper, reporting work completed 
before the imbllcation of the pajicr by Hart et al. showing the significance of 
copper in hemoglobin regeneration (E. 8. R., 59, p. 893), evidence leading tn the 
same conclusion is described. 

Dried fresh calf liver was ashed and the copper removed from a portion of 
the a^-'h by suitable means. 8olutlous of the ash before and after the removal 
of the coM)er wore fed as supplements to skim milk to groups of young rats 
rendered anemic by skim milk. At the end of 0 weeks the general appearance 
of those receiving the copiier-containing liver ash was much better and the 
hemoglobin eonlent of the blood much higher than of those receiving the ash 
from which the copper had been removed. Analyses for ash constituents, nitro- 
gen, and total sulfur are reported for the liver used in the study and also for 
cow’s blood. On the moisture-free basis the liver contained 0.0125 per cent of 
copper and 0.0368 per cent of iron. Corresponding figures for the dry blood 
serum were 0.00A4 and 0.014 per cent, respectively. 

The reaction of the Intestinal contents of do’gs fed on different diets* 
W. R. Graham and E. S. Embry, jr. (Jour. Lat>. and Olin. Med,, IS (1923), No. 
12, pp. 1097-1108, fiffs. 3).— Data are reported on the H-lon concentration, as 
determined colorimetricaRy, of the contents of segments of the intestines of 9 
dogs, 3 on a normal diet and 2 each after 2 weeks on high protein, high carbo- 

* Jour. Dairy Sci., 6 (1922), No. 6, pp. 45eM67. 
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hydrate, and high fat diets, respectively. With two exceptions the dogs were 
killed instantaneously 24 hours after the last feedings and the determinations 
made immediately. 

The results agree tor the most part with those previously reported by Grayzel 
and Miller (E. S. R., 58, p. 897). On all the diets the reaction varied from pH 
G.2 to 0.5 in the duodenum, became gradually more alkaline toward the ileocecal 
valve, and then dropped rather sharply to acid in the cecum. 

The food requirements of the infant, L. Findlay (Pw&. Health [London], 
i2 (1928), yo. 1, pp, 5-12, figB. 10), — In this general discussion, based upon the 
author’s clinical experience and published investigations of otheis, emphasis is 
placed on the importance of examining the stools of infants suffering fi-om dis- 
orders supposedly of nutritional origin in order to determine whether the con- 
ilition may not be one of inanition. Two general rules are advanced; “(1) 
Never omit to examine the motions in any nutritional disease of infancy. (2) 
Never conclude that an infant is suffering from disease or being fed on an 
unsuitable diet until you are sure it bas received its requisite amount of food.” 

The development of an infant fed eight months on a soybean milk diet, 
E. Tso (ChintBe Jour, FhuhioL, 2 ^1928), No, 1, pp, 83-JiO, figs, 3 ), — Chinese 
baby was fed fi*om the age of 6 weeks for a period of 8 months on a diet con- 
sisting chiefly of soy bean milk In amounts of from 600 to 880 cc. daily, sup- 
plemented by 50 to 70 gm. of cane sugar and 0.1 per cent of sodium chloride 
and from time to time by cod-liver oil, orange juice, egg, spinach, etc. 

During the experimental period the child increased 20.7 cm. in length and 
gained 4.1 kg. hi weight, tl e growth curve comparing very favorably with 
American standarda Definite rickets developed in about 4 months, in spite of 
the fact that from 10 to 15 cc. of cod-liver oil had been given daily for a good 
share of the time. Metabolism experiments at the end of about 2 months showed 
positive balances of 1.277 gm. nitrogen, 0.041 gm. of calcium, and 0.043 gm. of 
phosphorus per day. 

Vitamin B terminology, R. A. Dutcheb et al. (i>c?c«ce, 68 (192S), No. 1757, 
pp, 206-209), — ^This note fiom the chairman ol the committee on vitamin H 
nomenclature, American Society of Biological Chemists, summarizes the various 
suggestions which have been made concerning the terminology of the coni- 
ptmentp of the vitamin B complex, including the British suggestion of Bi and 
B-, the Sherman suggestion of F and G, and the McCollum suggestion of B 
for the heat-labile factor and F or G f<»r the heat-stable fact()r. Quotations 
are included from various letters coutaining arguments for one or another of 
these systems. 

The influence of the daily oral administration of magnosiuiii sulphate or 
lactose on the blood volumes of normal, beri beri, and fasting pigeons, 
O. W. Bablow and M. 8. Biskind {Amer, Jour, Plty&iOl,, 86 (1028), No, 3, pp. 
594-508, fig. 1 ) . — A comparison Is reported of changes in body w^elght, red cell 
count, and total blood volume of three groups of pigeons which had been placed, 
respectively, on a normal diet, polished rice, and complete fast, each with and 
without the daily administi*ation of magnesium sulfate or lactose, which had 
been d»mionstrated in a previous study (B. S. R., 58, p. 694) to prevent the 
onset of anemia in the inanition resulting from fasting or deprivation of 
vitamin B. 

Although the red corpuscles decreased at a rate somewhat gi’eater than the 
body weight, the ratio of blood weight to body weight, increased In both inani- 
tion and rice disease (polyneuritis). The administration of magnesium sulfate 
or lactose did not alter the volume of the blood, and consequently it is thought 
that the checking of the decrease in red blood cell count must be attributed 
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to an interference with tlie rate of red cell destruction rather than control of 
the hydremia. 

Pellagra-like lesions associated with deficiency of vitamin Bj in the rat, 
G. M. Findlay (Jour, Path, and Bad,, SI (1928), No, 2, pp. 35S-364, pis, 2 ). — 
In this attempt to differentiate the symptoms of a deficiency of vitamins F and 
G (Bi and Ba) from those formerly ascribed to vitamin B, four groups of 10 
rats each ivere fed from weaning a basal diet of purified casein 25, rice starch 
70, and McCollum and Davis salt mixture 5 parts, with 0.2 gm. of cod-liver oil 
per rat per day. Group A received no addition to this diet, i^roup BOS gm, per 
rat per day of yeast autoclaved at 120® O. for 5 hours, and group C 0.2 cc. of the 
Kinnersley-Peters antineuritic vitamin concentrate. 

The rats in group A showed the usual symptoms of a deficiency of vitamin B, 
loss of appetite, body weight, and temperature, but only 2 showed symptoms of 
polyneuritis. The average duration of life was 31 days. In group B (lack of 
vitamin F) the symptoms resembled those in group A except that paralysis was 
present in 6 of the 10 rats. The average duration of life was 37 days. In group 
C (lack of vitamin G) moderate growth occurred for from 4 to 6 weeks, fol- 
lowed by a period of slight but gradual loss in weight, during which time cuta- 
neous changes developed, preceded in some cases by a sudden change in be- 
havior, the animals becoming very irritable. The body temperature remained 
normal until shortly before death and, though the food Intake was gradually 
reduced, complete loss of appetite was not evident, nor was there any appear- 
ance of the characteristic nerve symptoms of polyneuritis. The skin changes, 
which are described in detail, were bilaterally symmetrical and very similar to 
those of pellagra in man. Anatomical observations on autopsy were .similar in 
the three groups with the exception of papillomatous changes in the cardiac 
portion of the stomach in the G-dcficient rats. This change is similar to one 
observed by Pappenhelmer and Larimore (B. S. B., 53, p. 1(55) in rats on vitamin 
A deficiency, and is likewise attributed to the ingestion of hair, which is shed 
in large amounts on the G-doficlent diet. 

Histological changes were similar on the three diets arc! are ascribed for the 
most part to Inanition. The testicles of some of the rats deprived of vitamin 
G showed spermatozoa, while in all of those deprived of vitamin F there was 
complete absence of spermatozoa. 

The probable amount of ultra-violet radiation obtained Indoors through 
ultra-violet transmitting glass, J. II. Clark (Science, 68 (1928), No. 1755, 
pp. 165, 166), — Data nro reported showing that it is necessary to sit about 16 
hours at 5 meters’ distanc»e from a north window of ultra-violet transmitting 
glass to get as much ultra-violet radiation as can be obtained in 2 minutes out 
of doors in the direct sun at noon, “Any child go^ng out for recess or any 
stenographer going out to lunch will get more ultra-violet radiation than 
she could get all day behind a window of ultra-violet transmitting glass. So, 
although those materials have an undoubted field of usefulness in solarlums, 
and probably in animal houses and zoos, it is unnecessary to put them in 
schools and oflBces, where it would be cheaper and more eflacient to send the 
Individuals concerned out into the sunshine for a few minutes every day 
at noom” 

Reproduction, lactation, and vitamin £ (Nature ILcndonl^ 122 (1928), No, 
$065, Sup., pp. 186-138),— A review of recent literature. 

Nenro-mnscnlar response of rats to galvanic stimnli, A. T. Shobl a;id 
F. 0. Bing (Amer. Jour, Physiol., 86 (1928), No. 3, pp. 628-632).— A procedure Is 
described for determining Quantltattvely the neuromuscular Irritability of rats 
to galvanic currents, and data are presented ifiiowing the amount of current 
required to cause muscular contraction in relation to age^ sex, w^s^t, diet, 
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anesthesia, and death. Diets deficient in vitamins A. B, or D did not alter 
materially the response to such galvanic stimuli. 

Rickets in rats.—VH, Metabolism of calcium and phosphoms of rats fed 
upon non-ricketogenic diets, A. T. Shohl, H. B. Benitbtt, and K. L, Weed 
{Jour. Bioh CJiem,, 79 (1928), No, 1, pp, 257-S^) .—Continuing the investigation 
previously noted (E. S. R., 59, p. 895), a study has been made of the efiCect upon 
the general b^avior and growth of rats, the content of calcium and phosphorus 
in the blood, the composition and appearance of the bone^, and the metabolism 
of calcium and phosphorus, of gradually improving a rachitic diet by suitable 
additions of salts and vitamins. 

The various diets used were A, the Steenboek-Black ration 2965 plus 10 per 
cent of lard ; B, diet A, with the addition of enough NaHjPOi-HaO to alter the 
Ca: P ratio from 4.1 to 2: diets 0 and D, prepared from diet B by substituting 
4 gm. of butterfat and 2 gm. of cod-liver oil, resrectively, for the corresponding 
amounts of lard : and diet E, consi'^ting of diet D with the corn Irradiated for 
20 minutes at a distance of 30 in. with a Hanovla Alpine lamp. 

These changes in the diet were marked hy a progressive increase in the 
phosphorus and calcium content of the blood; Changes in the histological 
appearance of the hones from rachitic to normal with the first alteration in 
the diet ; Oa : P ratios of the bones of A 6, B 2.25, C 1.9, D 2.7, and E 2.4 ; a 
progressive Increase in tlie size of the bones (with the exception of the butter- 
fat diet) ; and progressive increases in weight, food consumption, and in the 
positive balances of both calcium and phosphorus. Of piirticular interest is 
the fact that better results were obtained when the diet was supplemented by 
cod-liver oH and irradiation than by cod-liver oil alone. 

Rickets in rats. — VUI, Rickets and tetany, A. T. Shohl and F. C. Biho 
(Amer, Jovr, Physiol,, 86 (1928), No. 3, pp. 633-638 ), — Continuing this series of 
studies, the authors have tested by the method noted above the irritability of 
the muscles of rachitic rats before and after the healing of rickets by cod-liver 
oil or irradiated food and by the addition of phosphates to the diet. The 
Steenbock-Black rachitic diet was used for all but one group which received 
the Zucker diet. 

Althou^ rickets was cured in nil ca«'cs, there was a marked difference in the 
behavior of the rats. Those cured by cod-liver oil or irradiated food were 
normal In heha^lo^, while those cured by phosphates showed symptoms of 
tetany. The amount of current required for neuromu«JCiilur response was tem- 
porarily elevated over normal figures in tlie animals cured by dietary measures 
except in the case of those on the Zucker diet, which showed normal reaction 
throughout In the rats cured by phosphates the neuromuscular reaction was 
typical for tetany, the amount of current required becoming very small. The 
irritability was less on the acid phosphate than on the alkaline phosphate. 

These findings are thought to confirm the previous belief that the condition 
resulting from the addition of phosphates to the diet of rachitic rats should 
he called tetany. 

Rickets in rats,— IX, pH of the feces, A. T. Shohl and F. 0. Bing (Jour. 
Biol, Ch&n,, 79 (1928), No, 1, pp, 269-274 ), — The reliability of the pH feces test 
for the cure of rickets, as first suggested by Zuclcer and Matzner (B. S. R., 
61, p. 464) and corroborated by Jepheott and Bacharach (B. S. R., 66, p. 412) 
and by Redman, Willimott, and Wokes (B. S. R., 67, p. 789), has been tested 
on rats In which rickets had been produced by the Zucker diet or by the 
Steenbock-Black ration 2966 plus 10 per cent of lard, with treatment by cod- 
liver oil or in the case of some of the rats on the Steenbock ration Irradiation 
of the com, irradiation plus cod-liver oil, or the addition of phosphates. The 
resulting diets were equivalent per 100 gm. to 580 cc, of n/ 10 alkali, neutrality. 



1929] 


TEXTILES AND CLOTHING 


495 


and 315 cc. of n/ 10 acid. After the initiation of healing of the rickets, as 
,1udged by various criteria, pH determiuations of the feces vere made by the 
electrometric method cheeked by the colorimetric. 

The feces of the rats on the Zucker diet changeil from alkali to acid, the 
results confirming in all respects those reported by previous investiaators. The 
reaction oi the feces of the rats on the Steenbock diet was alkaline before 
tieatment and remained alkaline in the group receiving irradiated food, was 
practically neutral on the diet containing irradiated corn and cod-liver oil, 
and became acid on this diet supplemented by acid phosphates. In other 
words, the reaction of the feces corresponded to the reaction of the diets used. 

The authors conclude that the cure of rickets is not necessarily associated 
with an alteration of the pH of the feces from alkaline to acid. 

Endemic goiter and public health,, O. P. Kimball (Amcr. Jour, Fub, Health, 
18 (1928), No. 5, pp. 587-601), — In this review of the history of goiter prophy- 
laxis in this and other countries, it is painted out that as early as 1858 iodized 
salt was recommended and used in Switzerland and France, and that some 
years later this treatment was discredited for the same reasons that have 
recently been advanced in this country. Iodized salt is considered of greatest 
value during pregnancy. 

The efficiency and safety of the prevention of goiter, 0. P. Kimball (Jour, 
Amer. Med. Assoc,, 91 (1928), No, 7, pp, figs, 5), — ^This paper includes 

a 1 ibtory of the preventive measures for goiter followed in Michigsin from 
1923 to the present time, with data on results of these prophylactic measures, 
including a special study of the entire goiter population in several counties 
of the Stale where the incidence of goiter is comparatively high and the ma- 
jority of the population has been using iodized salt^or the past four years. 
This study was undertaken In view of recent criticism on the use of iodized 
salt as possibly inducing hyperthyroidism in long-standing goiters. 

Out of 666 goitrous patients who had used iodized salt from one to four 
years, only 27, or 4.1 per cent, showed evidence of hyperthyroidism, while out 
of 419 who had used no iodine or at least none before the development of 
hyperthyroidism, 233, or 55,5 per cent, showed hyperthyroidism. In a resur- 
vey of 50,134 school children, only 7 cases of hyperthyroidism were found and 
each of these children had a previously existing congenital goiter. 

The author concludes that there is no possibility of producing goiter in 
children by the continuous use of iodine in amounts sufllcient to prevent 
goiter, and that in adults there is no basis for the statement that iodized salt 
may induce hyperthyroidism in long-standing goiters. 

TEXTILES AND CLOTHUTG 

Government publications relating to textiles (’Washington: U, 8, Dept 
Com,, Bur, Foreign and Dorn, Com,, 1928, pp, The publications listed 

on textile subjects issued by United States Government bureaus dealing with 
the textile industry are concerned with cotton, wool, hair, and miscellaneous 
fibers and manufactures thereof, silk, rayon, wearing apparel, knit goods, floor 
coverings, and dry cleaning and laundering. 

Hesearch in the cotton industry, edited by B. H. Pzckabd (Didsbiiry, MaTtr 
cheater: Brit Cotton Indus. Research Assoo,, Shirley Inst, 1921, pp, XV+SO, 
pU, Id) .—Activities of the British Cotton Industry Eesearch Association up to 
the end of 1026 in the Shirley Institute under the direction of the late A. W- 
Crossley are reviewed, the discussion dealing with some special applications 
of research methods; characterization of cottons by means of physical and 
chemical tests; researches on spinning and doubllxM?* sizing, weaving, seour- 
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occupied in the c«ire of kerobene and ga'^oline lamp*^, the co&t of upkeep of these 
lamps, and what lighting conditions are in Nebraska ru/al homes without 
electricity or gaslight. 

Data were collected from 184 homes in the eastern part of the State of 
Nebra-ka. Tlie average cost for upkeep per year per household, not including 
fuel, was {;>204. An a\crago of 45 minutes per wTek weie spent in the care of 
lamps in all households, and 50 minute^ per week in the care of ordinary kero- 
sene lamps in households with this type only. It was found that the intensity of 
iUumination in Nebraska homes lighted by kerosene and gasoline lamps is far 
below the standards set by illuminating engineers. Methods of improvement 
are suggested. 

A study of heat loss from flat-irons, A. G. Tyler (Agr, Engin., 9 (1928) t 
Ko. 12t pp. 891 y J92y figs. 3). — ^The results of a study conducted at the Minnesota 
Experiment Station are reported, which led to the condusion that a good flat- 
iron, so far as its ability to hold heat is roncorned, should be compact, should 
be as heavy as Is convenient to handle, and should have as smooth a surface 
as possible. It was found that any gas-heated iron has relatively more surface 
than any of the solid irons. The extra outride surface is of lesb Importance 
than the rough inside surface, w^hich is an extremely good radiator. Of the 
three ways in which heat may be lost from a flatii*on, convection is the most 
important, followed in order by conduction and radiation. 

It was also found that the best kind of stand depends on the iron. If it is an 
electnc iron or one of the old snuaro-back types, the best stand is the back 
of the iron Otherwise the best stand is of thin sheet metal having small 
raised bosses or some other means of keeping a film of air between the stand 
and the base of the iron. 


MISCEIIiANEOTJS 

Fifty-first Ileport of the Oonnecticat Agricultural Experiment Station, 
1927, TV. L. Slate et al. (Connecticut State Sta, Rpt 1027y pp. Z/+567-{- 
S2T+Ji:XVI, pis. 36y figs. 58). — ^This contains the organization list, a report of 
the hoard of control for the year ended October 31, 1927, a financial statement 
for the fiscal year ended June 30, 1927, and reprints of Bulletins 290-296 and of 
Tobacco Substation Bulletins 9 and 10, all of which have been previously noted, 
and of Bulletin of Immediate Information 61, Regulations Conceniing the 
Transportation of Nursery Stock in the United States and Canada, compiled 
by W. E. Britton. 

Forty-seventh Annual Report of the New York State Agricultural 
Experiment Station, [1028], F. B. Morrison (Xcw York State Sta. Rpt. 1928, 
pp. 64). —Tills contains the organization list, a review of the work and publi- 
cations of the station, and a financial statement for the fiscal year ended June 
30, 1928. The experimental work reported and not previously noted is for the 
most part abstracted ^sewhere in this Issue. 

Michigan Agricultural Experiment Station Quarterly Bulletin, [Novem- 
ber, 1928], edited by V. R, Gardner and A. J. Patch (Michigan Sta. Quart. 
BuLj 11 (lQZ8)y No. Z, pp. 4S-00, fij/s. 11 ). — ^In addition to articles abstracted 
^ewhere in this Issue, this number contains one entitied Hardigan 
Beads in Variety Tests, by H. a Kiebler (pp. 73-75). 

The Arlington Experiment Farm of the United States Department of 
Agidculture, compiled by B. V. A. Avery (TJ. 8. Dept. Agr.y Bur. Plant Indus., 
1928y pp. 40, pis. 2).— This handbook for visitors Is In multigraphed form, and 
describes the history of the farm and its present lines of work. 



NOTES 


Iowa College and Station. — Dr. C. L. Holmes, head of the college department 
of agricultural economics and chief of the agricultural economics section of the 
station, has resigned to become principal agricultural economist in charge of 
the division of farm management and costs of the U. S. D. A. Bureau of 
Agricultural Economics, effective March 1. 

Kentucky University and Station. — ^Pians have practically been completed 
for a nc »v building to house the dairy and poultry work and for which the last 
legislature appropriated $150,000. 

O. H. Pinney, assistant bacteriologist in the department of public service 
laboratories, has resigned and has been succeeded by W. Brooks Hamilton. 
Wallace R. Roy has been appointed assistant chemist. 

New York State Station. — ^Dr. John J. Willaman, professor of plant chem- 
istry and plant chemist in the Minnesota University and Station, has been 
appointed chief in research (chemistry), effective April 1. Dr. Willaman fills 
the position vacated by the retirement of Dr. L. L. Van Slyke on February 
1 after 38 years of service, and will direct all of the activities of the chemistry 
division. 

Dr. James G. Horsfall has been appointed associate in research (plant 
pathology), effective February 1, vice Dr. L. K. Jones resigned, and will 
devote his time to a study of the diseases of canning crops. 

North Dakota Station.-— Howard F. McOolly has been appointed assistant in 
agricultural engineering research, effective January 1. 

Rhode Island Station. — ^Dr. Basil E. Gilbert, acting director since February, 
1928, has been appointed director. Dr. Theodore E. Odland, associate professor 
of agronomy «nd associate agronomist at the West Virginia University and 
Station, has been appointed agronomist, effective February 1. 

Texas College and Station. — ^Helge Ness, chief of the station division of 
botany, died December 30, 1028, at the age of 67 years. Prof. Ness was born at 
Bergen, Norway, November 4, 1801, and came to this country In 1879. After 
several years spent in Illinois, California, and Texas, he was graduated from 
the Texas College in 1880. Aside from a period of graduate work at Cornell 
’ University, which led to the M. S. degree in 1898, his entire career was there- 
after spent at the college and station as instructor in horticulture and botany, 
professor of botany and horticulture, and chief of the division of botany. He 
was especially interested in plant breeding, notably with species of Bubus and 
Querciis. 

Virginia College and Station.— J. G. Femeyhough has been appointed a 
member of the board of visitors of the college vice J. B. Watkins resigned. 

Charles J. Blair, jr., a recent graduate in business administration from the 
college was appointed assistant agricultural economist on January 1 and has 
been assigned to a project dealing with a study of orchard management. This 
is a cooperative undertaking between the U. S. D. A. Bureau of Agricultural 
Economics and the experiment stations in Virginia, West Virginia, and Pennsyl- 
vania. 

Changes in Scientific Journals. — ^A fund of $250,000, payable in five annual 
installments of $50,000 each, has been made available by the Chemical Founda- 
tion, Inc., for the expansion of Chemical Absfrccfa. It is announced that 
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this fund, together with other gifts, will pennH of the publication of a second 
decennial index, some lengthening of abstracts, son.ewhat more prompt publi- 
cation of matei-ial, and increased attention to the industrial phases of the 
subject. It is reported that the number of scientific journals now systematic- 
ally ab'-tracted is over 1,300, and that the number of abstracts published 
during 1927 was 32,909. 

Bvenslca Shogvurdsforeningena Tidskrlff, now completing its twenry-fifth 
volume, announces a change in policy whereby it will be issued in ft»ar i irts 
each year and devoted, aside from book reviews, to reports of scientific forest 
investigations and papers on forest research and forest economics. All articles 
are to be accompanied by rfisum^s in French, German, or English, and articles 
of more general international Interest will be published in full in one of 
these languages. 

Beginning with 192S, the Russian soil science journals Bulletin Pochvoveda 
and Pochvovenle are publi^^hing papers in the original languages as submitted. 

Xew Journals . — Agricultural Journal is being issued as a quarterly by the 
Department of Agriculture of Fiji, replacing the AgriciUtural Circular sus- 
pended some years ago. Among the articles in the initial number are the 
following: Progress Report on the Coccinellidae Imported from Trinidad to 
Control Aapidiotus destructor, by T. H. O. Taylor; and Stained Cotton in 
Fiji and its causes, and The House Fly Problem in Fiji, both by H. W. 
Slmmonds. 

Revista Agricola de Caldas is being issued weekly as the organ of the Agri- 
cultural Society of Caldas, Colombia. The initial number contains a brief 
article entitled Septic Pleuropneumonia in Calves, by A. Zapata M., national 
veterinarian. 

]iliscellaneous* — ^The International Education Board has made a grant of 
$4,000 to the Canadian Society of Technical Agriculturista This gi’ant is to he 
used to finance a survey of agricultural research facilities in Canada and the 
publication of a graduate calendar based thereon. 

The Institute for the Promotion of Agricultural Economics of the State of 
Rio de Janerics Brazil, is offering a prize of 100,000,000 rcls to the 

discoverer of the etiology of tlie mosaic of sugar cane and an eflacient and 
practical means of combating or preventing it. 

The Agricultural Bacteriological Station at Gamams, Southwest Africa, 
founded by the German Empire and destroyed during the World War, has 
been converted into an agricultural school, with a coui’se of practical character 
and with a model farm attached. 

According to a note in BcJwol and Society, the National XJnlvorsity of Guate^ 
mala has reopened at Guatemala City. The university includes a faculty of 
natural science and pharmacy with schools of agricultural and industilal 
chemistry. 

Science notes that Berea College dedicated on October IS, 192S, a new agri- 
cultural hall, for which $45,000 had been contributed by Dr, and Mrs. Joel E. 
Goldthwait, of Boston, Mass. 

Dr. James Davidson, chief -assistant entomologist at the Rothamsted Ex- 
perimental Station, has been appointed head of the d^artinent of eniomology 
at the Waite Agricultural Research Institute of the University of Adelaide. 

William Newton has been appointed plant pathologist for the Dominion 
Department of Agriculture in British Columbia. 

Thci Thirteenth International Physiological Congress is to meet at the Medi- 
cal School of Harvard tJniv^csity from Angust 19 to 28, 1929, 
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AGEICUlTiraAI AND BIOLOGICAL CHEIOSTEY 

A comparison of the titration curves of coagulated and nncoagulated 
egg albumin, B. M. IIlndrix and V. Wilson (Jour. BicL Chem,, 79 (1928), No. 
2. pp. 389-408, figs, 2 ). — In thi^ study of the changes in chemical properties 
accompanying coagulation, it was observed that (1) a given quantity of native 
egg albumin combined wdlh greater quantities of 0.01 n acid or base through 
the range pll 2.S to pll 7.7 than did the same quantity of coagulated egg al- 
bumin, (2) 1 gm. of unfPlered coagulated egg albumin combined with more 
either of acid or of base than did 1 gm. of the dried coagulum, and (3) the 
buffer efficiency of the heat-coaguhited albumin “differs markedly froih that 
of the uncoagulated albumin.” 

The suggestion is offered that heat coagulation involves a decrease in the 
number of free caiboxyl and amino groups, that “ this decrease probably results 
from a condensation of opposite groups of adjacent molecules,” and that “ this 
condensation appears to bo greater in the case of the dried coagulated egg 
albumin than in that of the unflltered coagulated egg albumin.” 

Beterniinatioii of the tyrosine content of proteins, M, T. Hankb (Jowr. 
Biol Chem., 79 (7928), No. 2, pp. ^587-899). — ^Figures for the tyrosine content of 
certaiu proteins, published by the author in 1S>25 (E. S. B., 55, p. 310) and 
subsequently criticized by liooiiey (E. S. R., 56, p. 13), are now stated to have 
been somewhat low, not by rouson of such an interference by tryptophane as 
was suggested by Jjooiiey, but because a small, but not negligible, part of the 
tyrosine was procipitalt^d wdlh the siBer salt of histidine in a stage in the 
determination dosigiiod to separate out the last-named amino acid. 

Experimental determinations on mixtures of the pure amino acids showed no 
disturbing effect of tryptophane upon the determination of tyrosine by the 
method under consideration except when the quantity of tryptophane exceeded 
that of tyrosine, and the results of experiments with casein and with oval- 
bumin aro considered as indicating the destruction of the tryptophane in the 
acid hydrolysis of proteins. Investigating means of eliminating the loss of 
tysrosine with the pr<'cipitate of the histidine and silver salt, the author found pos- 
sible the precipitation of tyrosine as tyrosino-mereurie chloride directly from the 
crude protein hydrolysate without the preliminary removed of histidine, and he 
further considers consistent and presumably accurate tyrosine figures to be 
obtainable by the application of certain colorimetric procedures other than his 
own to the tyrosine fraction precipitated by the mercury procedure worked out 
to furnish tyrosine concentrations for his own mqthod. 
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By some results of his own and by otliers’ experiments, the author is led to 
the conclusion also that “ the tyrosine content of a given protein appears not 
to be absolutely constant. This may be due to an inherent difference in the 
tyrosine content, changes brought about by the method of preparation, or changes 
produced by the process used in drying the sample for analysis.” 

Some recent determinations of aspartic and glutamic acids in various 
proteins, D. B. Jones and O. Moeller (Jour, BioL Clicm., If) (J928), No, 2, 
pp, 429-44J ), — ^Aspartic and glutamic acids were determined by modern isola- 
tion methods, including a modification of Foreman’s precipitation in which 
barium hydroxide was used by Daldn (B. S. R., 44, p. 710) and by Sebryver 
and his associates (B. S, R., 64, p. 408) in place of the original calcium 
hydroxide. Together with figures similarly obtained by a number of other 
investigators, the results are tabulated in comparison with figures represent- 
ing for the same amino acids the highest results found on record as obtained 
by the ester distillation method. 

The proteins for which the authors give new aspartic and glutamic acid 
figures are edestln, ovalbumin, ox muscle, fish muscle, arachin, glutenin, 
gliadin, and glyclnin. In all cases wherein ester distillation results are avail- 
able for comparison with those obtained by more nearly direct isolation methods, 
the direct methods have given the higher figures, in certain cases from four 
to nine times higher. “ Particularly is this true for aspartic acid. ... In the 
case of glutamic acid such wdde difCercnces were not found, especially in those 
cases where the old figures had been obtained chiefly by the separation of 
glutamic acid hydrochloride directly from the hydrolysates, and where the 
losses attendant upon the ester method of analysis were not involved.” 

Effect of Roentgen radiation on solutions of tyrosine and cystine, W. 
Stenstb5m and A. Lohmann (Jour, Biol, Chem,, 79 (1928) y No, 2, pp. 67$’-678, 
figs, S ), — ‘‘When tyrosine in a weak aqueous solution is exposed to Rdntgen 
radiation it is changed in regard to the phenol group. The amount changed 
is proportional to the dose of radiation absorbed. It varies only slightly with 
the concentration, the result of high dilution being a small decrease in the 
efficiency of the radiation. About 0.01 mg. of tyrosine in a 0.002 per cent 

M 1 ” 

solution is changed by 186 kilorOntgens. is approximately 

The basic amino acids of horse hemoglobin, 11. B. Vickery and O. S, 
Leatenwobth (Jour, Biol, Ohem,, 79 (1928), No, 2, pp, 577-588). — It is noted 
that “although the physicochemical properties of different hemoglobins have 
received a great deal of attention in recent years, surprisingly little work has 
been done upon the quantitative isolation of amino adds from these important 
proteins.” 

Analyses of crystallized hemoglobin from horse blood carried out by means 
of direct isolation methods described in previous contributions from the same 
laboratory <B. S. R., 68, p. 12), gave the yields, histidine 7.64, arginine 3.32, 
and lysine S.IO per cent. The silver salt of histidine was found best separated 
from that of arginine,— when the relative proportion of histidine to arginine 
is, as in the case of hemoglobin, exceptionally high, — ^at pH 7.4. It was further 
concluded from a careful examination of all the fractions that complete sepa- 
rations of the two silver compounds could be effected only by repeated precipi- 
tations, and that reliance could not be placed upon the nitrogen contents of the 
various fractions as a measure of their relative content of the two bases. 
“The best evidence of the actual composition of the histidine and arginine 
fractions is secured from the weights of their respective dinltronaphtholsulfo- 
nates and that of the lysine fraction from the weight of its picrate.” Evidence 
Is also presented upon the basis of which it is considered that Hopkins’s 
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reagent is capable of a practically complete precipitation of histidine “ from a 
relatively pure solution of this base.” 

It Is noted that the data recorded “ are in closest agreement with the assump- 
tion that the hemoglobin molecule, weighing 66,800, yields 3S molecules of 
histidine, 13 of arginine, and 37 of lysine.” 

Solubility relationships of lactose-sucrose solutions. — Lactose-sucrose 
solubilities at low temperatures, P. N. Petb^ (Jour. Phys. Cheni., S2 (1928), 
No, 12, pp, 1856-186i, fig, t ), — This discussion is based upon work conduct^ 
at the Buieau of Dairy Industry, U. S. D. A., and develops the following 
conclusions ; 

(1) Tlie cht‘iiges in the aolnbililies of Uclo‘^e in sunose solutions at 0* and 
— 3® O. are roughly in invei^se proportion to the sucrose concentration, the 
lactose solubility being reduced in approximately saturated sucrose to about 
one-half of the solubility in water. (2) By reason of the limited solubility 
of lactose in water at 0® and at —3®, the solubility of sucrose at these tempera- 
tures was but little affected by the presence of lactose. “ The values bear an 
inverse relationship to the concentration of the lactose in solution.” ^ (3) laictose 
may, in the presence of high concentrations of sucrose, be highly supersaturated 
and yet crystallize very slowly because of the high viscosity. 

The bearing of these obseiTations upon the crystallization of lactose in a 
number of dairy products is discussed. 

The ^-potential and the lyotropic seides, D. R. Briggs (Jour, Phys, CJiem,, 
32 (1928), No. 11, pp, 16i6-1662, figs, 3 ). — ^Measurements of ion effects upon the 
f-potential of cellulose, made by a streaming potential method supplemented by 
such other determinations as were required to furnish the data for the equation 

In which Is the viscosity of the liquid, e is its dielectric con- 

stant, H is the observed electromotive force across the diaphragm used at the 
pressure P, and kb is the specific conductivity of the liquid as it exists within the 
pores of the diaphragm constitute the principal subject of this contribution from 
the biochemical laboratories of the Iklinnesota Experiment Station. OPhe account 
of the experimental work is preceded by a somewhat extensive discussion of the 
theoretical considerations underlying ihe procedure. In this work, “(I) 
series of ions are shown to alfect tlie ^-potential* at an inert Interface (cel- 
lulose-water) in the orders of their mobilities. These mobilities are in- 
verse measures of the lyophillty (medium-loviug) capacities of these Ions 
in water. It is from this r^atlve lyophility of ions for the phases of the system 
in which tliey are distributed that the f-potential arises, and it is in this property 
of the ions that the lyotropic effect of ions has its theoretical foundation. (2) 
The effect that a salt solution has upon the f-potential is a function, not alone 
of the ion carrying the opposite charge to that of the colloid, but of all ions 
present in the system and to which the intei-ference is accessible. (3) The 
^po-teutial is shown to vary with the concentration of the salt solution in the 
same manner as the variation of the partial molal free energy of a substance 
dissolved In a solvent varies with its concentration in that solvent, c=a 
and e=e v'rt being the equations defining these similar phenomena. (4) The 
change In the i'-potentlal with ion concentration Is, in some cases at least, sec- 
ondary to other free surface energy changes and not, in itself, the determining 
factor in the adsoii>tlon phenomenon.” 

The salt error of indicators In the colorimetric determination of pH, 
I. M. Kolthoff (Jour. Phys, Ohem., 32 (1928), No. 12, pp. Attempt- 

ing the calculation of tlie salt errors of indicators on the basis of the Debye and 
HUckel equation, the author finds that if the ionic strength of the solution slg- 
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nlficantly exceeds that of the ordinary buffers the calculated exceed the experi- 
mentally observed corrections, and tliat indicators of the same type moreover 
may show different behavior. The values given for the average salt corrections 
of the phthaleins, refen-ed to an ionic buffer solution strength of 0.1, are 
as follows : 

Average salt corrections of the phthaleins 


Ionic 

stiength 

solution 

Average 
salt coi- 

Coiitction cilculated 

roction 

phthaleins 

a«8X10-8 

a»4X10-* 

0 0200 

+0 11 

0 13 

0 16 

.0100 

-h. 13 

16 

.21 

.OOoO 

+.16 

.18 

.23 

.0025 

+.16 

20 

.27 


“In reporting on the salt error of indicators the ionic strength and the com- 
position of the buffer mixtures used for comparison should be mentioned. The 
salt correction is also dependent upon the properties of the buffer solution. 
Methyl orange and methyl red show very small salt errora, under different condi- 
tions, and therefore are very suitable indicators. Their behavior is explained 
by the fact that they have a hybrid character. Quite generally it may be 
expected that Indicators which have hybrid properties will be ideal for the 
measurement of pH.” 

A new mlcroburette [trans, title], B. M. P. Widhaiik and S. L. Obskov 
(Biochem, Ztschr., 201 (1928), No, pp, 15-21, fiff**l ), — The basic feature 
of this device is a mercury column forced upward in a tube of eapillury dimen- 
sions by a small piston actuated in turn by a micrometer screw ]>ermittiiig 
readings of the volume of fluid delivered to thousandths of a cubic millimeter. 
The data shown, together with the statements made concerning the passlbillties 
of the instrument, indicate an accuracy to about 0.1 cu. mm. in the volume of 
fluid actually delivered. 

The use of alcoholic salt solutions for the determination of replaceable 
bases in calcai*eous soils, 0. 0. Maoistad and P. S. Buegess (Arizona Sta, 
Tech, Bui, 20 (1928), pp, 481-497 ). — ^The importance of the base-exchange com- 
plex (zeolite) to soil economy is pointed out, and the necessity for a method 
whereby replacable bases can accurately be determined in calcareous soils is 
discussed, some faults of earlier procedures as applied to calcareous soils being 
noted. 

A method is here proposed in which methyl or ethyl alcoholic solutions of 
salts are used as displacing agents, preference being given to 0.1 n barium 
chloride in 68 per cent ethyl alcohol. The activity of such a solution was found 
to approach that of an aqueous solution, and the solubility of calcium carbonate 
in the alcoholic solution was from about 10 to 15 parts per million. 

Percolation methods permit the carrying out of a large number of determina- 
tions at the same time with a minimum expenditure of time and effort to com- 
plete the analysis. The alcohol is evaporated, the barium is precipitated as 
chromate, and the calcium, magnesium, and other bases are determined in the 
supernatant liquid by the soap-titration and by precipitation methods. Alkali 
salts, if present, must be leached out with water before the alcoholic salt solution 
percolation is begun. 

Hethods for determining ** available ’’ soil calcium, BL D. Chapman 
(Jour, Amer, 8oo. Agrott., 21 (1929), No. 1, pp. 92^106), ^In the preliminary 
study reported, it was found that the total amount of calcium leached out by 
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carbonated water in a closed system approximates closely the exchangeable 
calcium in the soil, the amount leached out by the first liter showing considerable 
correlation with field results with alfalfa. The Neubauer method was found to 
give useful indications of the easily soluble calcium. A modification of the 
Kelley-Brown method (E. S. R., 62, p. 318), using 10 gm. of soil, shaking for a 
short time, and leaching to 600 cc. with normal ammonium chloride, was found 
to give results practically identical with those obtained by the original method. 
In general, a higher calcium extraction was obtained from sollb growing good 
alfalfa than from those growing poor alfalfa. 

Determination of the reaction of moor soils [trans. title], T. Abnd and W. 
Hoffmann (Ztschr. Pflanzenemahr., Dmigung v, Bo&mh, 10 (1928), No, 4, A, 
pp, Studies of various conditions affecting the accuracy of the 

determination of the reaction of moor sods are reported, and a modification of 
the potassium chloride extraction or &u<apenslon method based on the results is 
described. A considerable list of references to literature cited is given. 

Absorption reactions of acid soils [trans. title], W. HirxKOwrrz (Ztschr, 
Pflanzmernahr,, DUngvng u. Bodenk,, 11 (1928), No, 4-^, A, pp, 229-264),-- 
The absorptive capacity for variou*^ neutral salts was found to decrease steadily 
with increase of acidity. Results with calcium chloride were variable, de- 
pending upon the kind and amount of replaceable bases in the soil. In this 
case, soils with much replaceable calcium showed low absorption for calcium; 
those with replaceable aluminum, high absorption. Simplified methods of de- 
termining replaceable bases are proposed. A list of references to the literature 
of the subject is given. 

METEOBOLOaY 

Climatology and some of its applications, R. DeO. Wabd (ScL Mo,, 28 
(1929), No, 2, pp, 156-171 ), — ^Thls article defines climatology as distinguished 
from mteorology and indicates some of the ways in which it ** is applied in the 
service of man,” for example as related to plant distribution and growth, grass- 
lands and grazing, irrigation, dry farming, rubber and cotton production, rock 
weathering, stream flow and floods, soil erosion, and various geological processes, 
as well as insurance and engineering construction and military problems. 

As regards possible extension of the cotton-growing area, it is stated that 
“ the day may not be .so voiw far distant when South America may take a more 
important position in the world’s cotton markets than it does to-day. Certain 
portions of Australia, also, where there Is sufficient water, either supplied by the 
natural rainfall or obtained through irrigation, seem well suited to cotton 
cultivation, which may in the future be considerably developed tliere.” 

The distribution of excessive precipitation in the United States^ A. J. 
Heney (U, S, Mo, Weather Bev„ 56 (1928), No, 9, pp. S55-S6S, fge, 7).— A study 
of 2Ahour rains equaling or excei*ding 2.6 in. is reported, which shows '‘that 
heavy 24-hour rains are frequent along the Gulf coast and in Florida, that 
the frequency diminishes with distance to the northward and then increases 
again in the lower Missouri Valley,” and indicates that there is also a middle 
zone of lower frequency In Arkansas, Kentucky, West Virginia, and Virginia. 
It appears that excessive short-period precipitation except in tropical cyclones 
“ is more apt to be an isolated than a phenomenon of general distribution,” 

The rainfall of New England^ I— IV, J, H. Webeb (Jour. New Englomd Water 
Works A 9800 ,, 42 (1928), Nos. 2, pp, 1S7-149, pis. S; $, pp. 278-802, figs. 21; 4, pp, 
414r480, figs, 24 ), — ^This is a series of papers based on records for 313 stations 
in New England and 22 in the adjoining regions of New York, Quebec, and 
New Brunswick for the period 1881-1925. Part 1 deals with annual raiuMl, 
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pait 2 witli seasonal rainfaU, part 3 with meau montlily rainfall of southern 
New England, and part 4 with minimum and maximum monthly rainfall of 
southern New England. The data are summarized in tables and charts, show- 
ing the periodic and local variations in the rainfall of this region. 

It is stated that “the greater portion of New England has a mean annual 
rainfall (including melted snow, sleet, and hall) of between 40 and 45 in. The 
mean values for htatlons with 45 years of record vai*y, however, from 47.20 
in. at Canton, Conn., to 31.78 in. at Burlington, Vt. ; stations with shorter rec- 
ords indicate values varying from 8221 in. at Mount Washington, N. 11., (IG- 
20-year record unadjusted) to the adjusted value of 29.1 in. at Houlton, Me” 
The greatest annual rainfaU recorded anywhere in the region is 121.13 In. at 
Mount Washington; the lowe.st, 1G.35 in., at Howe’s Brook, Me. “The greater 
portion of New England has at some time during the period of record experi- 
enced an annual rainfaU between 65 and 60 in., and all portions, with the exeep. 
tions of the Champlain lowlands, northeastern Maine, and the Conneticut Val- 
ley in northern Vermont and New Ilampshiie, have recorded over 45 in. . . , 
Areas of 26 in. or lower are confined to northern New England, while 20 in. or 
lower are found only in portions of western Vermont and In northeastern 
Maine.” The data show that the region has “a remarkably even seasonal 
distribution of rainfall. There are, however, considerable difCereuees witbln 
the bounds of the New England States, particularly between the coastal raln- 
gauglng stations and those of the interior. . , . The seasonal distributions 
are such that the coastal regions have their greatest mean monthly rainfaU in 
the winter months and the least in the summer, while the far interior has an 
opposite distribution. Between these two regions, the monthly rainfall distri- 
bution is practically uniform.” 

The rainfall of noHhern New England, G. Bichasds {Jour, Neio England 
Water Works Assoc., ^ {1928), No. 4, PP- figs. 45).— -This paper charts 

and discusses the mean seasonal, mean monthly, absolute maximum monthly, 
and absolute minimum monthly rainfall of the region, which includes Maine, 
New Hampshire, and Vermont. 

It is stated that “ the spring rainfall for the greater part of this region ranges 
from 8 to 11 in. Near the stormier coast it generally amounts to more than 
10 in,, while falling under 9 in, in northern New Hampshire and Vermont and 
in that port of Maine over 100 miles inland. ... In summer the rainfaU, as 
a whole, is somewhat heavier, mostly between 10 and 12 in. . . . The general 
distribution of rainfaU for autumn resembles that for spring. . . , I^rcciplla- 
tion along the coast is heavier in winter than in either spring or autumn, while 
becoming the lowest of any season for the Interior.” 

Amount of solar radiation that reaches the surface of the earth on the 
land and on the sea, and methods by which it is measured, H. H. Kimball 
{U. 8. Mo. Weather Rev., S6 {19^8), No. 10, pp. $93-398, figs. r).--ThIs article 
gives the results of an attempt " to determine if our knowledge of meteorological 
conditions over the oceans, and of the relation between meteorological condi- 
tions and solar radiation intensities at the surface of the earth, is not sufficient 
to enable us to compute mean solar radiation intensities for different latitudes 
with reasonable accuracy,” The author states that while the values given 
“ must not be accepted as final,” “ it seems evident that with reliable climato- 
logical data the radiation Intensity over the oceans may be computed with con- 
siderable accuracy.” 

Monthly Weather Review, [Septembeis-October, 1928] V. 8. Mb. 
Weather Bev., 56 (1928), Nos. 9, pp. 347-391, pis. 15, figs. 29; 10, pp. 393-433, 
pis. 11, figs. 12).— In addition to detailed summaries of meteorological and 
riimatologlcal data and weather conditions for September and October, 1928, 
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and bibliographical information, notes, abstracts, and reTicws, these numbers 
contain the following contributions : 

No, 9.— The West Indian Hurricane of September 10-20, 1928 (illns.), by 
0. L. Mitchell (pp. 347-350) ; San Felipe — ^The Hurricane of September 13, 
1928, at San Juan, P. R, (illus.), by O. L. Fassig (pp. 350-352) ; The Middle 
Missouri Valley Tornadoes, September 13, 1928, by G. K. Greening, jr. (pp. 
353, 354) ; The Rockford, III., Tornado, September 14, 1928 (illus.), by F. H. 
Week (pp. 351, 355) ; The Distribution of Excessive Precipitation in the United 
States (illus.), by A. J. Henry (pp. 855-363) (see p 505) ; Recovery from Sub- 
normal Temperatures (illus.l, by I. R. Tannehill (pp. 363-367); Distribution 
of Rainfall at Knoxville, Tenn., by Hours, Weeks, and Months of Four Weeks 
(illus.), by J. F. Voorhees (pp. 368-870); and Correlations for Long-Range 
Forecasting, by F. Groissmayr (pp. 370, 371). 

No. 10. — ^Amount of Solar Radiation That Reaches the Surface of the Earth 
on the land and on the Sea, and Methods by Which It Is Measured (illus.), 
by H. H. Kimball (pp. 393-398) (see p. ) ; Heating and Cooling of Water 
Surfaces, by G. F. McEwon (ab.*^.) (pp. 398, 399) ; A New Analysis of the 
Sun Spot Numbers (illus.), by D. Alter (pp. 399-401) ; The Periods of Solar 
and Terrestrial Phenomena, by H. Fritz, trans. by W. W. Reed (pp. 401-407) ; 
Winters in Western Europe, by C. Easton, trans. by W. W. Reed (pp. 408-410) ; 
West Indian Hurricanes of August, 1928 (illus.), by R, H. Weightman (pp. 411, 
412) ; and Kansas Tornadoes, 1914-1928, by S. D, Flora (pp. 412-415). 

sons— FEETinZEBS 

Proceedings and papers of the First International Congress of Soil 
Science, June 13—22, 1027, Washington, B. O., edited by R. B. Deemee 
BT Ai.. {Waihington, D. 0.: Amer. Organ, Corn,., First Iniematl, Cong, Soil Sox., 
1928, vols. 1, pp. XLI+609, pi. 1, figs. 86; 2, pp. [d]+5Sl, figs. '12; 8, pp. 
xni’\-706, figs. 64; 4, PP* Xni+914, figs. 179 ). — ^A general account of this 
congress has previously been gh en (E. S. R., 57, p. 101) , 

In addition to an address by President (IJoolidge; the address of the presi- 
dent of the congress, J. G. Lipman, on Soils and Men (pp. 18-24) ; varion.s 
reports, accounts of exhibits and excursions, and other matters relating to 
organization and administration ; and obituary notes on Milton Whitney, K. D. 
Glinka, V. L. Omelianski, and C. C. Neiistruev, these volumes contain the fol- 
lowing addresses and papers : 

VoL 1. — Soils and Fertilizers, by O. H. MacDowell (pp. 24-31) ; The Bureau 
of Soils — ^Its Origin and Objects, by A. F. Woods (pp. 32-36) ; The Present 
Status of Soil Microbiology, by E. J. Russell (pp. 36-52) ; Present Status of 
Soil Investigations in Japan, by A. llano (pp. 53-55) ; The Chemical Charac- 
teristics of Soil Leachings, by A. A. J, de’Slgmond (pp. 60-90) ; The Trend 
of Land Utilization in the United States and the Present Situation, by O. B. 
Baker (pp. 00-98) ; The Main Problem of Physical Anthropogeography [trans. 
title], by A. Penck (pp. 98-116) ; Dokucliaiev’s Ideas in the Development of 
Pedology and Cognate Sciences, by K. D. Glinka (pp. 116-136) ; Soil Adsorp- 
tion, by D. J. Hissink (pp. 170-189) ; Conclusions Concerning the Uniform 
Preparation of Soil Extracts u^th Hydrochloric Acid, by A. A. J. de’Sigmond 
et al. (pp. 189-213) ; Discussion of the Chemical Determination of the Nutritive 
Materials in Soils, by A, A, J. de'Sigmond, A. Zohls, and E. Becker (pp. 
213-219) ; The Determination of Soil Acidity, by N. M. Comber (pp. 224-238) ; 
Outline of a Scheme for the Study of Soil Profiles, by C. F. Marbut (pp. 
248-269) ; Outline of a Scheme for the Differentiation of Soils into Mapping 
Units on a Uniform Basis for All Countries, by 0. F. Marbut (pp. 269-208) ; 
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Climatic Soil Regions in Sweden [trans. title], by O. Tamm (pp. 269-285) ; 
Climatic Soil Regions of Norway [trans. title], by K. 0. BjOrlykke (pp. 
285-300) ; Scottish Soils in Relation to Climate and Vegetation, by W. G. Ogg 
(pp. 301-309) ; Distribution of Soil Tyi^es in Spain [trans. title], by E. del 
Villar (pp. 310-317) ; Soil Map of the Iberian Peninsula [trans. title], by 
P. Treitz (pp. 317-321) ; Soils of the Mediterranean Region of France [trans. 
title], by M. V. Agafonoff (pp. 321-320) : The Classification oC Alkali and 
Salty Soils, by A. A. J. de’Sigmond (pp. 330-344) ; The Grouping of Fractions 
In Mechanical Analysis, by G. W. Robinson (pp. 359-305) ; Dispersion of Soils 
for Mechanical Analysis, by R. O. E. Davis and H. E. Middleton (pp. 306-377) ; 
The Mechanical Analysis of Some Scottish Soils, by D. S. Grade (pp, 378-384) ; 
A Fundamental Error in Mechanical Analysis of Soils by the Sedimentation 
Idethod, by C. F. Shaw and E. V. Winterer (pp. 385-398) ; A Manometric ^ 
Apparatus for the Direct Determination of Summation Percentage Curves in 
Mechanical Analysis, by E. M. Orowther (pp. 391r-898) ; Nomographs for Use 
in Mechanical Analysis Calculations, by E. M. Crowther (pp. 399-404) ; A New 
Dynamometer Suitable for All Types of Horse and Power Drawn Implements, 
by W. B. Haines and B. A. Keen (pp. 406-411) ; The Value of the Dynamometer 
in Cultivation Experiments and in Soil Physics Research, by B. A. Keen 
(pp. 412-428) ; Some Physical Properties of Heavy Alkaline kSoUs under Irri- 
gation (in the Sudan Gezira), by E. M. Crowther (pp. 429-433) ; Methods for 
Physical Examination of Soils, by R. O. E. Davis and J. R. Adams (pp. 
434r-442) ; The Effects of Organic Matter on the Tillage of a Clay Soil, by 
J. E. Chapman (pp. 443-445) ; The Adsorption of Water Vajwr by Soils and 
Soil Colloids, by H. E. Middleton (pp. 446-455) ; Influence of Air-Di^ing of 
Soils on Their Content of Finest Particles, by L. F. Smolik (pp. 456-458) ; 
The Movement of Ground and Soil Waters, by A. F. Lebedeff, trans. by J. S. 
Joffe (pp. 459-494) ; Investigation of the Relations of Water to Soil, by J. 
Kopeck#* (pp. 495-503) ; Tho Limited ROle of Capillarity in Supplying Water 
to Plant Roots, by B. A. Keen (pp. 504-611) ; Some Factors Affecting tho 
Moisture Equivalent of Soils, by F. J. Veihmeyer, J. Oserkowsky, and K. B. 
Tester (ppi 612-534) ; The Suction Force of Soils and Its Demonstration In 
Ihe Plant Habitat, by A. P, Kelley (pp. 535-538) ; Soil Temperature Records 
at Arlington Farm, Virginia, by L. B, Olmslead (pp. 539-640) ; Soil Colloids 
and the Textural Classification of Soils, by M. M. McCool (pp. 647-550) ; 
Methods of Determining the Maximum Molecular Moisture Holding Capacity 
of Soils, by A. F. Lebedeff, trans, by J. S. Joffe (pp. 551-563) ; and Coagula- 
tions [trans. title], by G. Wiegner (pp. 564-007). 

Vol. IX, — On IVo New Indicator Mixtures, tho Complex Indicator for pH 7.0 
to 12.0 and the New Complex In<licator for pH 4.0 to 10.0; and Field Methods 
for the Colorimetric Determination of the pH Value of Soils [trans. title], by 
S. Klihn and B. Scherf (pp. 1-21) ; Differentiation between Acidity and Lime- 
Deficiency in the Case of Peat Soils, by J. Alway and T. J. Nygard (pp. 22-44) ; 
Effect of Different Kinds and Amounts of Liming Materials upon the Hydro- 
gen Ion Concentration of the Soil, by O. O. Rost and B. A. Fieger (pp. 45-64) ; 
Infiuence of Adsorbed Ions on Soil Reaction, by B. Aarnio (pp. 65-76) ; The Lime 
Need of Acid Soils — The Practical Value of the Hutchinson-MacLennan Method 
[trans. title], by 0. Brioux and J. Plen (pp. 77-83) ; Concerning the Accuracy 
of the Different Methods of Determining tho Hydrogen Ion Concentration of 
the Soil, by O. Olsen and K. L. Lang (pp. 84rn86) ; Soil Acidity and the Phos- 
phate Ion, by R. R. McKibbin (pp. 87—106) ; Colorimetric Measurement of the 
Reaction of Air-Dried Soils, by D. J, Healy (pp. 107-109) ; On the Acidity and 
AdsorpUve Capacity of Soils [trans. title], by N, Prianischnlkow and D. L, 



19291 


SOILS — ^FERTILIZEES 


509 


Abkinabi (pp. 110-117) ; Soil Acidity and Its Significance in Liming and in 
Fertilizing with Phosphorite [trans. titlel, by D. N. Prianischnikow and B. A. 
Golubew (pp. 118-135) ; Soil Acidity and Base Exchange Studies on Two Very 
Acid Soilb, by S. D. Conner, G. P. Walker, and M. J. Plice (pp. 136-143) ; The 
Determination of Pas'sive (Potential) Soil Acidity [trans. title], by D. L. 
Askinasi and S. S. Jurusaow (pp. 144-154) ; The Different Degrees of Satura- 
tion of the Absorbing Complex, Humus-Zeolite, of the Soil and Methods for 
Their Determination, by A. A. J. de’Sigmond and J. di Gleria (pp. 165-163) ; 
Methods for the Determination of the Amount and Avidity of Exchangeable 
Hydrogen in Soils, by F. W. Parker (pp. 164-174) ; Base Exchange Studies on 
Kansas Soils Correlated with Crop Performance and Fertilizer Practice, by 
M. C. Sowell and A. T, Perkins (pp. 175-184) ; The Influence of the Exchange- 
able Bases on the Colloidal Behavior of Soil Materials, by S. Mattson (pp. 
185-198) ; Anionic and Cationic Adsorption by Soil Colloidal Materials of Vary- 
ing SiOv'AlaOi-f Fe.Oa Ratio, by S. Mattson (pp. 199-211) ; The Effect of 
Weathering on Exchangeable Bases as Shown in the Clermont Silt Loam Profile, 
by G. W. Convey and C. J. S^hollenberger (pp. 212-229) ; Probable Influence of 
Anions on Aluminum Solubility in Soils, by J. S. Joffe and II C Mcl^ean (pp. 
28()-255) ; Availability of Replaceable Cations, by J. S. Joffe and H. C. McLean 
(pp 25G-2G3) ; The Use of Blectrodialysifi in Physicochemical InvostlgationR 
of Soils, by R. Bradfleld (pp. 264-278) ; The absorption of Ca(OH)i-CaSO* by 
Soil As a Possible Index to Colloidal Alumina ami Silica, 1).\ W. H. Maclutire 
and W. M. Shaw (pp. 279-313) ; New Contributions to Our Knowledge of the 
Soil Solution [trans. title], by T. Stiidel and N. Cernescu (pp. 314-319) ; Results 
of the Determination of the Reaction of Rumanian Soil Types [trans. title], 
by T. Saidel and N. Cernescu (pp. 320-325) ; A Procedure for Determining 
Water-Soluble Electrolytes in Soils, by A. Salminen (pp. 326-333) ; Electro- 
dialysis in Studies of Soil Deficiencies, by C. 0. Rost (pp. 334-341) ; Com- 
position of Drainage Waters from Ly&imeters at Cornell University, by J. A. 
BizzeU and T. L. Lyon (pp, 342-340) ; An Important Aspect of Soil Solution 
Research, by J. S. Burd (pp. 350-357) ; The Substances Removed by the Drain- 
age from a Scottish Soil, by J. Hendrick and H. D. Welsh (pp. 338-366) ; 
Microonalysis of Soils under Field Conditions, by C. H. Spurway (pp. 367-369) ; 
On the Influence of Lime and Phosphorite upon Potlsol Soils [trans. title], by 
D. W. Drujinin (pp. 370-383) ; Recent Studies on the Phosphate Content of the 
Soil Solution and Its Relation to the Phosphorus Nutrition of the Plant, by 
F. W. Parker (pp. 384-393) ; The Use of Collodion Sacks in Soil Investigations, 
by W. H. Pierre and F. W, Parker (pp. 396-406) ; The ROle of Colloids in Soil 
Productivity, by M. M. McCool (pp. 407-412) ; Constant Phenomena in the Soil 
[trans. titlel, by R. Ganssen (pp. 413-421) ; Some Relationslilph between Soil 
Colloids and Water, by L. C. Wheetiug (pp. 422-425) ; Are the Present Methods 
for the Determination of the Reaction of the Soil or Its Condition, with Respect 
to Lime, Ailequate Sufficiently Sharply to Characterize Its Relation to Plants? 
[trans. title], by O. Lemmermanu (pp. 426-438) ; The Effect of Acid Phosphate 
on Soil Reaction and Gi’owth of Alfalfa, by M. 0. Sewell, W. L. Latshaw, and 
B, L. Tague (pp. 439Ht55) ; The Dynamic Forces in the Barth’s Soil Material 
Layer, by M. Whitney (pp. 456-474) ; Do the Soil Zeolites Contain Directly 
Exchangeable Hydrogen Ions? A Note on the Question of the Origin of the 
Effect of Soil Acidity in Injuring Plants [trans. title], by M. Tr4nel (pp. 475- 
484) ; What Can Be Expected of a Method for the Decomposition of the 
Weathering Products of Silicate Soils by Mean‘s of Acids? [trans. titlej, by 
R. Ganssen and K Utescher (pp. 485-490) ; Base Unsaturation in Soils, by 
W. P. Kelley and S. M. Brown (pp. 491-507) ; A Study of the Colloidal Frao* 
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tlon of Certain Soils Having Restricted Drainage, by W. L. Powers (pp. 608- 
611) ; and The Effect of Calcium and Aluminum Salts in Alkali Soil 
Recitation, by A. A. J. de’Sigmond, A. Arany, and A. Herke (pp. 612-617), 
ToZ. ///.— Tbe Direct Method in Soil Microbiology and Its Application to the 
Study of Nitrogen-Fixation, by S. Winogradsky (pp. 1-8) ; The Direct ISIlero- 
scopical and Bacteriological Exaniluatiou of Agricultural Soil, by G. Rossi and 
S. Riccardo (pp. 0-13) ; The Number of Ammonia-Oxidizing Organisms in Soils, 
by J. K. Wilson (pp. 14-22) ; The Advisability of Standardizing the Methods 
Used for the Quantitative Determination of Soil Bacteria and the Changes Pro- 
duced by Them, by A. G. Lochhead (pp. 23-2d) ; The Present Position of Our 
Knowledge of the Distribution and Functions of Algae in the Soil, by B. M. 
Bristol-Roach (pp. 30-38) ; Present and Future Studies of Soil Fungi, by 0. 
Thom (pp. 39-47) ; The Quantitative Study of Soil Fungi, by W. B. Brierley, 
S, T. Jewson, and M. Brierley (pp. 48-71) ; The Mycorrhiza Fungi and the Part 
Played by Them in the Development of Plants [trans. title], by J. Magrou (pp. 
72-91) ; Bacterial Population of Soil, by H. J.'Conn (pp. 02-05) ; The Effect and 
Importance of the Absorbing Complex (Ilumus-Zoolite) in Soils as Regards 
Some Important Soil Baeteiia, by A, A. J. de’Sigmond, L. Telcgdy-Kovilts, and 
F. Zucker (pp. 06-90) ; iMicrooi-ganisms in Some Soil Profiles in Iowa, by P. B. 
Brown and T. H. Benton (pp. 100-106) ; The Occurrence of Azotobacter in 
Soil, by P. L. Gainey (pp. 107-117) ; On the Fixation of Nitrogen by Unasso- 
ciated Soil Microorganisms [trans. title], by W. Brenner (pp. 118^-124) ; Nitro- 
gen Fixation by Bacteria [trans. title], by 0. Stapp (pp. 125-143) ; The Coccoid 
Phase of Bacillus amylohacter A. M. and Bredemann, by A. Cimningham and 
H, Jenkins (pp. 144-149) ; Application of the Serum-Reaction in the Olassiflca- 
tlon of Azotobacter, by K. Asb and R. Yoshida (pp. 160, 151) ; On the Behavior 
of Azotolacier chroococcum in Milk [trans. title], by 0. Gorinl (pp. 152, 153) ; 
Inliuence of Thorium and Uranium Saits on Nitrogen-Fixation by Azotobacter, 
by K. Hirai (pp. 154-150) ; Influence of Soil Protozoa on Nitrogen-Fixation by 
Azotobacter, by K, Hirai and I. HIno (pp. 160-165) ; Studies on Nitrogen- 
Fixation by Inoculated Soybeans, by L. W. Brdman and J, M. Fife (pp. 166- 
171) ; Influence of Nitretes and Sulfates on the Nodule Bacteria and Nodule 
If\)rmalion of Geiige, Lupin, and Serradella, by S. Ohkawara (pp. 172-182) ; 
Studies of the Nodule Bacteria of Genge, by K. A<6 and S. Ohkawara (pp. 183, 
184) ; Some Effects of Stock and Scion Relationship upon the Legume Nodule 
Organism, by T. E. Richmond (pp. 186 180) ; A Common Error in the Method 
of Total Nitrogen Estimation in Soils and Its Bearing on the Results of Nitro- 
gen-Fixation Experiments, by D, V. Bal (pp. 196-105) ; The Transformations 
of Nitrogen in Manure, by B. Niklewskl (pp. 196-203) ; Nitrogen Availability 
in Fungus and Bacterial Cells for Nitrification and Cellulose Decomposition in 
the Soil, by C. Barthel and N, Bengtsson (pp. 204-206) ; Nitrogen Transforma- 
tion in the Decomposition of Natural Organic Materials at Different Stages of 
Growth, by S. A. Waksman and F. G. Tenney (pp. 200-212) ; The Influence of 
Soluble Salts and Organic ^lanures on Soil Nitrogen, by J. B. Greaves (pp. 
213-221) ; Soil Microbial Stimulants, by J. B. Greaves (pp. 222-228) ; Some 
Notes on the Conditions of Nitrification, by J. Hendrick (pp. 229-236) ; Bac- 
terial Nitrite Production [trans. title], by E. Runow and B, Michoustine (pp. 
237-239) ; Nitrifleatioii in Massachusetts Soils, by A. B. Beaumont (pp. 240- 
240) ; The Ecology of the Urea-Fermenting SoU Bacteria [trans. title], by E. 
Michoustine (pp. 250-264) ; The Chemistry of Humus Formation, by O. Schreiner 
and P. R. Dawson (pp. 255-263) ; Non-Humus Constiluents of the Humus Ex- 
tract, by E. C. Shorey < pp. 264-268) ; The Carbon-Nitrogen Ratio and Micro- 
biological Investigation of the Soil in Rice Fields, by A. Itauo (pp. 200-273) ; 
The Mlcaroblai Oxidation of Sulfur in Relation to the Evolution of Nitrogenous 
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Matter in the Soil [trans, title], by G. Gnittonneau (pp. 274-284) ; The Present 
State of Our Knowledge of the Iron Bacteria [trans, title], by B. Hesfee (pp. 
285-289) ; The R61e of Microorganisms in Transformations of Iron in Nature, 
by R li. Starkey and H. O. Halvorson (pp. 290-295) ; The Biological Reduction 
of Mineral Phosphates in the Soil [trans. title], by K. T. Roudakow (pp; 290- 
299) ; Purification of Chemicals for Use in the Preparation of Nutrient Solu- 
tions, by N. A. Clark (pp. 300-304) ; Investigations on the Importance of Soil 
Respiration in the Carbon Dioxide Nutrition of Cultivated Hants [trans. title], 
by O. Lemmermann (pp. 305-311) ; Microbiological Aspects of Green Manuring, 
by J. G. liipman and A. W. Blair (pp. 312-316) ; The ROle of Mycorrhiza in 
Plant Nutrition, by M. C. liayner (pp. 317-324) ; Some Considerations on 
Methods of Soil Biology, by A. Bonazzi (pp. 325-334) ; A New Genetic Physico- 
chemical Theory of the Formation of Humus, Peat, and Coal, by J. Zolcinski 
(pp. 335-338) ; Plant Residues in Tropical Soils — Sugar Cane Trash, by A. 
Bonazzi (pp, 332-349) ; Relation between Xcast and the Microorganismic Popu- 
lation of the Soil [trans. title], by R. Oiferri (pp. 350-359) ; The Nemlc Popu- 
lation of the Soil, by G. Steiner (pp. 360-366) ; Study of Humus: Chernozem 
Humus as a Polydispersc System, by N. B, Vernander and A. N. Sokolovskii, 
trans. by J. S. Joffe (pp, 367-371) ; Recent Experiments Concerning the Ade- 
quacy of Artificial Culture Solutions and of Soil Solutions for the Growth of 
Different Types of Plants, by D. R. Hoagland and J. C. Martin (pp. 381-392) ; 
The Effect of Calcium and Hydrogen Ions upon Root Hair Growth, by C. H, 
Parr (pp. 393-415) ; The Significance of Small Amounts of Inorganic Elements 
in Plants, by J. S. McHargue (pp. 416-422) ; The Significance of Nitrogen in 
Soil Organic Matter Relationships, by F. J. Sievers and H. P. Holtz (pp. 423- 
436) ; Fertility Studies on Some Iowa Peat Soils, by W, H. Stevenson and 
P. E. Brown (pp. 437-441) ; The Soil Type as a Factor in Soil Fertility Studies, 
by P. B. Brown (pp. 442-448) ; The Effect of Soil Fertilization on the Moisture 
Content, Density, Heat of Wetting, and Pho‘=jphorus Content of the Cell Sap 
of Plants, by M. M. McCool (pp. 449-453) ; The Influence of Manure, Commer- 
cial Fertilizers, and Lime on the Chemical Composition of Field Soils, by J. G. 
Llpman, A. W. Blair, and A. L. Prince (pi>. 451-464) ; A Note on tb^' Effect of 
Superphosphate and Rhenania Phosphate on the Soil [trans. title], by L. von 
Kroybig (pp. 465-176) ; Types of Soil and the Phosphate Requirement of 
Potatoes by A. W. Blair and A. L. Prince (pp. 477-483) ; Easily Replaceable 
Calcium in Relation to Returns from Liming, by F. L. Dulcy (pp. 484-491) ; 
Investigations in the Management of Michigan Muck Soils for General Crop 
Production, by P. M. Harmer (pp. 492-497) ; The Relation of Soil Moisture to 
Cultivation and Plant Growth, by F. J, Veihmeyer and A. H. Hendrickson (pp. 
498-513) ; Effect of Burning the Forest Floor upon the Productivity of Jack 
Pine Land, by F. J. Alway (pp. 514-524) ; The Cause of Low Productivity in 
Recently Cleared Coniferous Timber Lands, by R. B. Neidig and R. S. Snyder 
(pp. 525-541) ; Fertility Studies of an Abnormal Iowa Soil (“Push” Soil), by 
W. H. Stevenson and P. B. Brown (pp. 642-645) ; Effect of Forest Fires upon 
the Composition and Productivity of the Soil, by F. J. Alway and C. 0, Rost 
(pp. 646-576) ; Changes in Soils Long under Cultivation, by C. E. Millar (pp. 
577-689) ; Detection of Sulfur-Deficiency of Soils by Means of Plants, by F. J. 
Alway (pp. 590-618) ; Nitrogen Economy in Dunkirk Silty Clay Loam, by T. L. 
Lyon, and J. A. Bizzell (pp. 619-627) ; How Plants Peed, by B. Truog (pp. 
628-636) ; Productivity of Peat SoU as Influenced by Height of the Ground 
Water Table, by H. B. Roe (pp. 637-661) ; The World’s Resources in Agricul- 
tural Potash, by J. W. Turrentine (pp. 662-679) ; Atmospheric Nitrogen Fixa- 
tion, by F. A. Ernst (pp. 680-687) ; Boron as a Toxic Constituent of Arid Soils, 
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by W. p. KeUey and S. M. Brown (pp. 688, 680) ; and Cellulose as a Source of 
“Hmnus" in tbe Soil, by S. A. Waksman (pp. 600-702). 

YoL IF.— A Scheme for Soil Classification, by C. F. Marbut (pp. 1-Rl) ; A 
Uniform International System of Soil Nomenclature, by C. F. Shaw (pp. 32- 
37) ; A Definition of Terms Used in Soil Literature, by C. F. Sliaw (pp. 38- 
64) ; The Basis of Classification and Key to the Soils of California, by C. F. 
Shaw (pp. 65-103) ; The Mineral Composition of the Soil as a Factor in Soil 
Classification, by J. Hendrick and G. Newlands (pp. 104-107) ; Should the 
Various Categories in a Scheme of Soil Classification Be Ba^ed on Soil Charac- 
teristics or on the Forces and Conditions Which Have Produced Them? by 
T. D. Rice (pp. lOS-112) ; What Is the Relative Weight that Should Be Given 
Fi^d and Laboratory Data in the Definition of the Several Categories in a Com- 
prehensive Scheme of Soil Classification? by W. W. Weir (pp. 113—122) ; The 
Classification of Organic Soils, by J. O. Veatch (pp. 123-126) ; Soil Classifica- 
tion for Foundation Purposes, by C- Terzaghi (pp. 127-167) ; To What Extent 
Should Location, Topography or Physiography Constitute a Basis for Differ* 
entiating Soil Into Units or Groups? by T. M. Bushnell (pp. 168-160) ; The 
Relative Importance of Laboratory and Field Data in the Classification oi 
Soils, by G. W. Robinson (pp. lGl-163) ; SoU Colors. Their Nomenclature, and 
Description, by J. G. Hutton (pp. 164-172) ; Profiles of Limestone Soils from 
the Tropics, by J. van Baren (pp. 173-193) ; Scottish Soil Types with Special 
Reference to Northeast Scotland, by G. Newlands (pp. 194-199) ; Predominant 
Saskatchewan Soil Profiles Correlated with Soil Development Factors in North- 
ern Latitudes, by A. H. Joel (pp. 200-222) ; Soil Types and SoU Profiles in 
Norway, by K. O. Bjdrlykke (pp. 223-269) ; The Soils of the Republic of Haiti, 
W. I., by B. O. Pippin (pp. 270-276) ; The Gray-Brown Podsolic Soils of the 
Eastern United Stales, by M. Baldwin (pp. 276-282) ; Profiles of Soils In South- 
ern Illinois, by E. A. Norton (pp. 283-290) ; Profile Development and the Rela- 
tionship of Soils in California, by C, F. Shaw (pp. 291-317) ; The Occurrence 
of Hickories in Iowa in Relation to Soil Types, by F* B. Trenk (pp. 318-322) ; 
Principal Soil Profiles of Czechoslovakia, by L. F. Smolik (pp. 323-327) ; Pro- 
files of Organic Soils, by A. P, Daehnowski-Stokes (pp. 328-334) ; The Effect 
of Moisture on Soil Color, by A. M. O’Neal (pp. 835-^42) ; The Organic Matter 
Content and Color of Soils in the Central Grassland States, by J, C. Russel and 
B. B. Engle (pp. 343-349) ; ProfiGies of Soils in the Great Lakes Region of the 
United States, by J. O. Veatch (pp. 350-357) ; Alberta Soil Profiles, by F. A. 
Wyatt and J. D. Newton (pp. 358-366) ; The Important Types of Cub»in Soil 
Profiles, by H. H. Bennett (pp. 367-382) ; Reaction Profile Studies, by It. B. 
Stephenson (pp. 383-390) ; On the Loess Profile in the Black Sea Steppes 
[trans. title], by N. Florov (pp. 391-i20) ; SoU Investigations in the Swiss 
Alps, by H. Jenny (pp. 421-428) ; The Soil Color Field, by T. M. Bushnell (pp. 
429-434) ; Iron Accumulation in Soils of the Coastal Plain oC tlio Southeastern 
United Slates, by E. D. Fowler (pp. 435-441) ; Effects of Sulfur and Sulfates in 
Alkali Land Reclamation, by W. L, Powers (pp. 442—445) ; Land Classification 
and Land Prodnetivity, by J. A. Widtsoe (pp. 446-435) ; A Comparison of the 
Development of Soils from Acidic and Basic Rocks, by W. B. Cobb (pp. 456- 
465) ; The Mapping of SoUs In Small Areas, by G. W. Robinson (pp. 466-468) ; 
SoU Hap of the South Bessarabian Stepi)e [trans. title], by P. Bnculescu (pp. 
469-471) ; Soil Map of the Brasov and Fagaras Districts [trans. title], by P. 
Bnculescu (pp. 472, 473) ; Map of the Forest Vegetation of the South Bessara- 
bian Steppe [trans. title], by P. Bnculescu (pp. 474-476) ; Soil Map of Rumania 
[trans. title], by T. Saidel (pp. 477, 478) ; General Principles for Surveying the 
Salty and AlkaU SoUs, by A, A. J. de’Sigmond (pp. 479-482) ; A General Dis- 
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cusslon of the Chemical and Physical Properties of Alkali Soils, by W. P. 
Kelley (pp. 483-480) ; The Laboratory Examination of Alkaline Soils, by A F, 
Joseph (pp. 490-493) ; The Desirability of Mapping Specific Soil Properties, 
by A. F. Lebedeff, trans, by J. S. JofCe (pp. 494r-497) ; Soil Classification Prob- 
lems in Russia, by J. Afanasieff, trans. by J. S. JofiCe (pp. 498-601) ; The Soil 
as a Regional Element [trans. title], by B. Polynov (pp. 503-506) ; Chemical 
and Physical Properties of Finnish Soils, by B. Aarnio (pp. 507-623) ; The 
Effect of Sulfur, Gypsum, and Ferrous Sulfate on Alkali Soil, by B. B. Thomas 
(pp. 624-535) ; The Genesis of the Soils of Chile [trans. title], by A. Matthei 
(pp. 536-639) ; The Bog Lands of Geimany [trans. title], by W. Wolff (pp. 
640-646) ; A Humus and Soil Map of the Southern Half of Bessarabia [trans. 
title], by N. Florov (pp. 547-634) ; The Mineralogy of Clays, by C. S. Ross 
(pp. 655-561) ; The U&e of Soil Surveys in Forestry, by J. Kittredge, Jr. (pp. 
662-565) ; The Special Problems of Forest Soils, by 0. G. Bates (pp. 566-574) ; 
Silviculture as a Factor m Maintaining the Fertility of Forest Soils, by R. Zon 
(pp. 575-682) ; Determination of the Easily Soluble Salts in Alkali Soils by 
Means of Conductivity Measurements [trans. title], by G. Schay (pp. 583-588) ; 
Preliminary Report on the Alkali Land Investigations of the Hungarian Great 
Plain for 1926, by P. Treitz (pp. 5S9-606), including a Botanical Report: The 
Indicative Native Vegetation of the Szik Soils in Hungary, by R. Rapaics (pp. 
609-614) ; Growing Crops under Sprinkling Irrigation, by E. R. Gross (pp. 623- 
631) ; Nature, Improvement, and Irrigation Requirement of Wild Meadow and 
Tule Lands, by W. L. Powers (pp. 6S2-634) ; The Present State of the Drainage 
Theory with Respect to Mineral Soils [trans. title], by A. Rozafiski (pp. 635- 
662) ; The Cause of the Destruction of Concrete in Soil under Improvement 
[trans. title], by H. Gessnor (pp. 663-685) ; The Results of Some Studies of the 
Flow of Water through Soil to ITnderdrains, by W. J. Schlick (pp. 686-700) ; 
Effect of Drains upon the Ground Water in Coastal Plain Soils of North 
Carolina, by F, O. Bartel (pp. 701-714) ; Mechanical Soil Analysis and Its 
Application in Agricultural Technique [trans title], by H. Schildknecht (pp. 
715-725) ; The Influence of Drainage upon the Physical Condition and Me- 
chanical Structure of the Soil [trans. title], by R. Janota (pp. 726-732) ; The 
Effects of Drainage upon the Physical State and the Mechanical Constitution 
of the Soil [trans. title], by R. Janota (pp. 733-730) (This paper covers in 
French practically the same ground as that In the preceding paper in German) ; 
Depth of Drainage in Various Soil Types [trans, title], by R. Janota (pp. 737- 
745) ; Control of Erosion in the Middle West, by I. D. Wood (pp. 746, 747) ; 
The Problem of Soil Erosion in the ITiiited States, by H. H. Bennett (pp. 748- 
757) ; Controlling Erosion of Ibinge Land through Range Management, by 
W. R. Chapline (pp. 758-764) ; The Use of Explosives In Clearing Land, by 
G. R. Boyd (pp. 765-779) ; International Problems in the Study and Utilization 
of Peatlands, by A. P. Dachnowski-Slokes (pp. 771-775) ; Soil Science in High* 
way Engineering, by V. R. Burton (pp. 776-782) ; Organization of Researches in 
the Branch of Technical Agriculture in the Republic of Czechoslovakia, by F. 
Gazilik (pp. 783-799) ; Prevention of Wind Damage to Crops on Peat Soils, by 
J, H. Beattie (pp. 791-797) ; Some Physical Soil Problems In Arid Reclamation, 
by W. W. McLaughlin (pp. 798-813) ; Muck and Peat Lands of the Pacific 
Northwest, by F. J. Sievers (pp. 814, 815) ; Laboratory Experiments* on the 
Effect of “Backwater” in Various Soils and Soil Stratifications upon the 
Hydraulic Gradient and Discharge of Underground Water under Various Heads, 
by S. A. Norling (pp. 816-^1) ; Peat Investigations In Canada, by B. F. Haanei 
(pp. 832-849) ; Soil Compounds Involved in Base Exchange Reactions, by 
P. S. Burgess and W. T, McGeorge (pp. 843-857) ; The Saturation Capacity of 
OoilolOal Clay Soils, by R. Bradfleld (pp. 858-868) ; The Influence of Ac- 
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celerators on Sulfur Oxidation, by T. F. Manna (pp. 869-872) ; On the CJolorJ- 
metric Measurement of tlie Reaction of Soils, by S. Kuhn (pp. 878-877) ; On a 
Method of Controlling the Azotobacter Activity in Soils and Its Importance, by 
S. WInogi*adski and J. Ziemiocka (pp. 878-882) ; The Division of the Soil into 
Fractions in Mechanical Analysis, by G. W. Robinson (pp. 883-887) ; Russian 
Pedology in Agricultural Experimental Work, by N. M. Tulaikov (pp. 888-908) ; 
and A Key to Soil Profiles in Indiana, by T. M. Bushnell (pp. 999-914). 

The influence of clay on the growth of plants [trans. title], E. Btanck 
and H. Keese (Jour. Landw., 76* (1928), No. pp. 300S16).— In pot experiments 
with oats on mixtures of sand and clay, the yield increased with a proportion 
of one of clay to nine of sand but declined with larger proportions. A direct 
correlation between pH value of the mixture and yield was observed. 

The influence of puverizing and drying on the productiveness of the 
soil [trans. title], A. Achbomeiko {Ztschr. Pfiansenemdhr., Diivgung u. Bodmlz., 
11 {1928), No. 8-nS, A, pp. 65^9, fig. I).-— Drying appeared to affect productive- 
ness more than did pulverizing. Drying the soil in the sun increased the water- 
soluble phosphoric acid and the organic and mineral matter, but reduced the 
nitrate content. Drying in the thermo'itat and sterilizing in steam in the auto- 
clave produced like results, but to a greater degree. Drying in the sun and at 
high temperatures increased acidity somewhat. An extensive list of references 
to the literature is given. 

Investigations on the chemical determination of soil fertility [trans. 
title], K. Bambebg (Ztschr. Pfianzeneni&hr., Dilngung u. Bodmh., 11 (l928), 
No. 2-3, A, pp. 115-lJil, figs. 2).— Drying a humus soil was found to Increase the 
solubility of its phosphate and iron and aluminum compounds in citric acid. 
Comparison of various chemical methods with the results oC field experiments 
confirmed the value of such methods in determining the amount and availability 
of the potash and phosphoric acid of soils. 

The effect of one element of plant food upon the absorx)tion by plants 
of another element, J. P. Breazeaijc {Arizona 8ta. Tech. BuJ, 19 (1928), pp. 
465-480). — In view of the fact that ‘*so many factors, sucli ns julsorption or 
reiflacement, come into play when salts are added to the soil that in field tests 
and in pot cultures It is practically impossible to inaiiilain in the wul solution a 
definite concentration of plant food readily available to the plant.” it was held 
to be necessary for the indicated purpose.s of the experiments here recorded to 
work in solution culture exclusively. The influences under consideration were, 
therefore, studied by the solution culture technique and were observed \mdor five 
special conditions: (1) A scarcity or minimum concentration of plant food, 10 
parts per million each of nitrogen, potash, and phosphoric acid; (2) an abun- 
dance of plant food, 200 parts per million each of the throe nutrients named; 
(3) a medium concentration of each plant food, 80 parts per million ; (4) a 
minimum concentration of one with maximum concentrations of the other two 
nutrients; and (5) a inaxlmum concentration of one f^ith minimum quantities of 
the other two food elements. Wheat was used as the experimental plant, seed- 
lings having been grown upon floating aluminum disks in the nutrient solution 
under Investigation, after sprouting on water alone. The necessity of abundant 
r^licatlon in seedling experiments of any kind is especially noted. 

With respect to the absorption of nitrogen by the wheat seedlings, no effect of 
potassium compounds, phosphoric acid, or gypsum was demonstrated. The 
absorption of phosphoric add from solutions appeared to be increased slightly 
by nitrogen, and to be diminished by an excess of gypsum. The absorption of 
calcium appeared unaffected by the presence of any of the three primary 
nutrients. The potash absorption observed was increased by the presence of 
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other plant foods, moie ef^peeially by that of nitrogen* The carrying over of 
the effect of nitrogen upon potassium absorption over a period during which 
the nitrogen was present to a period In which nitrogen was not supplied was 
noted, a similar effect having also been observed in the cases of the effects of 
phosphoric acid and of gypsum ux>on potassium absorption* A close correla- 
tion of the marked effect of nitrogen upon potassium absorption with stimula- 
tion of top growth and iranspiration was noted, but correlation with stimulated 
root growth was not detected. 

“ The effect of nitrogen upon the absorption of potash seems to be manifested 
both within the tissues of the plant while the plant is not feeding and also 
during the act of absorption. This Is shown by the more rapid absorption when 
solutions containing nitrogen and potash are mixed and the plant is grown 
half-time in this mixture and half-time in distilled water.” 

Soil zeolites and plant growth, X F. Breazeale (Arizona 8ta. Tech, But 21 
(1928), pp, 499-520, fig. 1). — ^The experiments forming the basis for this report 
consisted mainly in the growing of seedlings of barley, wheat, and oatsi, after 
sprouting upon floating aluminum disks in water, in solution cultures to which 
potassium was supplied solely in the form of a synthetic potassium zeolite, pre- 
pared by combining sodium silicate and sodium aluminate in the molecular pro- 
portions 3 to 2, and subsequently replacing the sodium content of the resulting 
sodium zeolite with potassium by leaching with potassium nitrate, washing out 
the nitrates with water, and air-drying at ordinary temperatures. The artificial 
zeolite contained 52.30 per cent of silicon dioxide, 25.97 per cent of aluminum 
oxide, 20.34 per cent of potassium oxide, and 1.83 per cent of sodium oxide, as 
against a theoretical composition of 47.94, 27.09, 24.97, andl 0 per cent, 
respectively. 

To prevent interference with the analyses of the plants for absorbed potassium, 
by the adherence of the colloidal zeolite to the roots of the plants, the plants 
were set in grooves cut in the edges of stoppers of wide-mouthed bottles and 
the zeolite was permitted contact with the solution by suspending it in the solu- 
tion in filter paper thimbles attached under the centers of the corks. 

In addition to the direct measure of the absoiption of the potassium from 
potassium zeolite suspended as described in the culture liquid, experimental 
comparison was made of the absorption of potassium by the seedlings from the 
zeolite and from potassium chloride, togecher with experiments on the absorption 
of potassium from potassium zeolites in soils hold in contact with the culture 
liquid in the manner above indicated, etc. 

The results noted led to the conclusions that the potassium occurring In soil 
zeolites is readily available to plants; that the presence of other salts with 
replaceable bases, particularly nitrates, stimulates the absoiption of potassium 
from solutions containing potassium zeolite; that the absorption by jdants of 
the potassium from a zeolite leaves a residue that is not acid, does not possess 
replacement capacity, and may consist of the broken-down zeolite components, 
alumina and silica, either in a colloidal condition or held together in some other 
manner; that the broken-down residue of the zeolite may again form a zeolite 
at a suitable pH value upon the addition of a salt of a replaceable base ; and 
that soils which have lost their base-replacement capacity through Ignition 
and acid treatment are partially restored by treatment with salt solutions of a 
neutral or alkaline reaction. 

The hydrolysis of sodium aud potassium zeolites with particular ref- 
erence to potassium iu the soil solution, O* O. Maoistajd (Arizona St a. Tech. 
Bui. 22 (1928), pp. 521-54% fiya. 5).— The experimental basis of the Investiga- 
lion discussed In this paper consisted In the quantitative study of the hydrolysis 
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at various dilutions of artificially prepared sodium and potassium zeolites, with 
a mathematical examination of some of the relationships among the data 
obtained. 

The extent of the hydrolysis at any dilution was shown 1o be a function of 
the amount of the II ions present in the total volume of water initially and to 
be capable of mathematical expression. The soilium hydroxide formed by the 
hydrolysis of the sodium zeolite was observed to r( act with alumina, “ present 
as an Impurity or as a constituent of the zeolite, or present as a constituent of 
the hydrogen zeolite formed, to produce sodium alumlnale. The amount of 
alumina present in solution as sodium aluiniiiute is a logarithmic function of 
the pH value of the solution, or “ by plotting the logarithms of the parts per 
million of AlaOa dissolved against pll values a straiglit line is obtained whose 
equation is 

X = 10^ "• 

The behavior of the potassium zeolite and of its hydrolysis products was 
found to be similar to that noted In the ca^o of the sodium zeolite, the amount 
of the alumina present as potassium aluminate appearing also as a function 
of the pH value, although “ potassium zeolite at equal dilutions hydrolyzes less 
than does sodium zeolite.*’ The derivation is demonstrated of an equation relat- 
ing the parts per million of potassium “ at all dilutions ordinarily met with in 
soils” with the cubic centimeters of water per milliequivalent of rei)laeeabl6 
potassium, U=501.2 Y®"” In which Y is the ^olume of water in cubic centi- 
meters for each milliequivalent of replaceable base 

A depression of the hydrolysis of the ix)tassmm zeolite by calcium zeolite 
was noted, this depression being 1g«>s in solution charged with carbon dioxide. 
A mutual depression of hydrolysis appeared in mixtures of sodium and potas- 
sium zeolite. ‘^This may be caused by tlie eonunon hydroxyl ion produced 
and the competition of both bases lor a common aluminate Ion.” 

By means of the equation above noted, ** given the concentration of potassium 
in parts per million at one dilution of soil to water the concentration at all 
other dilutions can be calculated. The agreement between values so calcu- 
lated and values obtained by different investigators at various dilutions is 
exceptionally good.” 

The absorption of aluminuiu and iron by soils [trnuH. title], N, D. Pb.tan- 
iscHNEKOW and E K. Lukownikow (%isv1u\ Pflatnciicrnah)\ Diingnng u, 
Bodenk., 10 'No. pp. flg. 1 ). — ^The ahsorptiou of iron and 

aluminum ions was found to inci'ease with the suddity of the soil, the displace- 
ment of lime being more enorgotic with the aluminum than with the Iron. 

Does the supply of root-soluble x>lant food in feHilized and unfertilized 
soil change during the vegetation period? [trans. title] 11. Nrubatjeb, W. 
Bonewitz, and A. ScHOTTMtiLijES {ZMir. Pflanzenerndlir., Diingung u. Bodenk., 
12 (1928), No. 2, A, pp. 108-114 ). — In experiments with fallow and fertilized 
soil, using the Neubauer method (E. S. It., iit), p. 118), liltlo or no change in 
the root-soluble plant food during the vegetation period was indicated. 

Chemical and microbiological principles underlying the decomposition 
of green manures in the soil, S. A. Waksman (Jour. Amer. Soc. Ag^vn., 21 
(1929), No, 1, pp. 1-18 ). — This article reviews critically, with numerous refer- 
ences to the literature, the progr(«3s and present status of ln\esligations on 
decomposition of green manures. It deals especially with the chemical com- 
position of the plants used as green manure, the decomposition of the various 
organic complexes in the plants by different groups of soil organisms, as well 
as the metabolism of these organisms, in their relation to the speed of libera- 
tion of nitrogen in available foim, and the amount of organic matter left in 
residual form to Increase the organic matter or ” humus ” in the soil. 
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Transformation of nitrogen in rice soil, G. Janssen and W. H. METzaEs 
(Jour. Amer. 8oc. Agron., 20 (1928), No. 5, pp. 459-416, fiffs. d).— Changes In 
nitrates, nitrites, and ammonia under greenhouse conditions in soils flooded 
and uiifloode<l are reported in this communication from the Arkansas Experi- 
ment Station concerning the comparative effects of green manuring, sodium 
nitrate, ammonium sulfate, and of no treatment upon both cropped and un- 
cro^ped rice soils. The soil used for these experiments was Clarksville silt 
loam. 

The green manuring teeatment consisted in the thorough incorporation into 
the soil of soy bean plants, taken at the stage when the pods were well formed, 
and cut into small pieces. The observed nitrite concentrations did not exceed 
0.25 parts per million, and “no toxic effect . . . could be expected at this 
concentration.” 

In the flooded soils treated with sodium nitrate the nitrate results dropped 
from 19 parts per million to a trace 2 months after cropping. “ The ammonia 
in the same soil during the same time usually was not readable, though in a 
few cases ... 6 parts per million are recorded in the flooded soils.” In similar 
unflooded soils a nitrate reduction over a period of 2 months of from 41 to 18 
parts per million was observed, with the simultaneous occurrence of traces of 
ammonia. “ It appears that In this ease nitrates were assimilated by the rice 
plant” 

The flooded and green manure treated soils increased steadily in recorded 
ammonia content from 41 to 84 parts per million, the nitrate content remaining 
in this case too small for determination throughout the experimental period. 
In the dry soils under green manuring treatment the ammonia increased from 
a trace initially present to 9 parts per million during the first 2 weeks, again 
declining to traces only at the espiration of 0 weeks. The nitrates meanwhile 
had increased according to the figures obtained from 8 to 56.5 parts per million. 

A decided dhange of the flooded soils toward alkalinity was noted in the cases 
of the treatment with green manure and with sodium nitrate and also in the 
ease of the flooded soil receiving no treatment, but in the flooded soil treated 
with ammonium i^ulfate this tendency was not detected. 

The conclusion is also stated that “it seems fairly well established that 
nitrogen in the form of nitrates does not perform a major rOle in the nutrition 
of rice plants. This, it has been shown, is true for two rather well-defined 
reasons, viz, (1) nitrates are reduced in a submerged soil and are nearly com- 
pletely removed, and (2) the rice plant clearly prefers ammonia to nitrates as 
a source of nitrogen.” 

The ammonium sulfate experiment showed in the unflooded soils a decrease 
in the ammonia from about 27.5 parts per million to traces only during 2 months, 
the nitrates increasing through the same period from 4 to about 27.5 iwirts per 
million with a decrease during the following month to 18 parts per million. In 
the flooded soils of this experiment the ammonia dropped from an initial figure 
of 20.5 parts per million during 2 months to 11 parts per million, and the 
nitrates became undeterminable after the first analysts. In the nnflooded soils 
nitrates were greatly reduced by cropping, the values recorded showing after 2 
months 62.4 parts per million in the uncropped as against 14 in the cropped 
soils. 

Base exchange in orthoclase, J. E. Bbeazeale and 0. 0. Magistau (Arieono 
8ta. Tech. Bui. 2i (1988), pp. 609-629).— The water solubility of potassium 
occurring in orthoclase varied in the experiments here recorded with the origin 
of the sample^ the fineness of division, and the solid-liquid ratio. The authors 
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are reported to have found potassium solubilities varying from 0 to about 300 
parts per million. 

In the experiments under discussion, a small percentage of the potassium in 
ortboclase was found to hydrolyze in water with the formation of potassium 
hydroxide, of which the greater part reacted in lui*n with alumina to form 
potaasium aluminale. All of the samples of ortboclase examined exhibited the 
property of base exchange, this capacity increasing on treatment of the finely 
ground material with alkaline solutions, while treatment with acid solutions 
lessened the base-exchange capacity. 

It was also found possible to destroy the base exchange propeities of ortho- 
elase by ignition, but the digestion of the ignited ortboclase with alkaline solu- 
tions sometimes resulted in the building up of a base-exchange capacity in excess 
of that present before Ignition. 

“ When solid ortboclase occurs in the soil in the presence of calcium, magne- 
sium, or sodium zeolites, an equilibrium will exist between the potassium in 
solution and the zeolites. The plant very probably feeds largely upon hydrolyzed 
zeolitic potassium. The zeolites of calcium, magnesium, and sodium may act 
as stabilizers In that they fix much of the soluble potassium during periods of 
little plant growth, and slowly liberate this potassium as rapidly as it is 
absorbed by plants.”^ 

Inspection of fertilizers, J. B. Smith and W. L. Adams {Rhode Island 8ta, 
Arm. Fert, Giro., 1928, pp. 12).— This is the usual report of inspection analysis 
of fertilizers. It is noted that ‘‘a brief comparison of the first and thirtieth 
Annual Feitllizer Circulars reveals fewer changes than might be expected for 
the period. The average gi*ade of the 93 brands sampled in 1808 was a 3.6-7.4- 
4.7; that of 1928, a 4,4-a7-6.4.” 

Commercial fertilizers, 1927—28, G. S. Fbaps and S. B. Asbuby {Texas 
8ta. BtU, 387 {1928), pp. 46). — This is the usual annual fertilizer control bulletin 
(E. S. B., 58, p. 724). 

AGEICULTITEAL BOTANY 

The protein metabolism of the soybean, O. K. Stakk {Amer, Jour. Bot., 1 } 
{1927), No. 9, pp. 5S2-S47, figs. 4). — ^The influence of onviroumontal factors on 
protein metabolism has not received the attention that its importance war- 
rants, and because of neglect of these factors a comparison of the results of 
earlier investigations is not possible. Proper interpretation of the progress of 
protein hydrolysis requires that analyses be made at very much shorter Inter- 
vals than have prevailed in the previous practice. 

Marked and abrupt fluctuations in the alpha-amino nitrogen content occur 
during the development of etiolated seedlings. This curve shows not a single 
mode, as has been believed, but a number of rapidly successive modes. 

During early germination and growth temperature considerably affects pro- 
tein hydrolysis. During the later periods of development, temperature exerts 
no noticeable effect. The behavior of soy bean varieties is outlined. Data 
obtained during starvation are conflicting. 

Contrary to the generally accepted hypothesis, no correlation appears to exist 
between protein hydrolysis and growth except during the very early periods, and 
this correlation Is thought to be incidental rather than causal. Kespiratory 
intensity shows no relation to alpha-amino nitrogen content. 

Photosynthesis, EL 0. 0. Baly (Science, 68 {1928), No. 1764, pp. 364'S67.)— 
This is an address given before the Boyal Institution of Great Britain, in which 
the author reports the photosynthesis of carbohydrates In the laboratory, where 
an aqueous suspension of finely divided aluminum hydroxide In a stream of 
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carbon dioxide was exposed to ultra-violet light. The method is considered to be 
essentially the same as that talcing place in the living plant Similar results 
were obtained with other finely divided metallic compounds. 

Field observations on starch production in the leaves of the potato, E. J. 
MASKEPfr (Ann, Bot, [London^, 41 (1927), No, 162, pp, 827^44, figs, 2).*— The 
present paper is concerned with preliminary work on one aspect of the be- 
havior of potatoes in a mnnurial experiment said to have been going on for 4 
years at Rothamsled. 

This experiment is a comparison of the potato yield efPect of potash as 
potassium sulfate (47.71 per cent K-O), as potassium chloride (62.11 per cent 
KaO), and as potash manure salts (27.66 per cent KaO), the quantities being so 
apportioned that all plats receive the equivalent of 2 cwt. of potassium sulfate 
per acre. The basal manuring is 2 cwt. of ammonium sulfate and 6 cwt of 
superphosphate per acre. Scotch seed of Kerr Pink potato is used. The obser- 
vations thus far relate to the later growth period of the plants. 

Statistical analysis of starch production shows that potassium sulfate has, 
though chloride has not, improved the starch production rale. Potassium sul- 
fate also improved translocation. 

The storai?c carbohydrate of the leaf of Gossypium, G. H. Jones (Ann. 
Bot. ILondon'i, 41 (1027), No. 162, pp. 405, 4O6). — ^Prom tests described, It is 
condudod that starch, and not oil, is the temporary storage product of photo- 
synthesis in the cotton plant. 

An investigation of the behaviour of pectic materials in apples and other 
plant tissues, lyi, H. Oabria and A. S. Hobne (Ann. Bot. ILondon’i, 4I (1927), 
No, 162, pp. 198-287, pU. 3, figs. 9). — ^The results from a microscopical study of 
the distribution and developmental changes undergone by the various pectic 
structures in the tissues of the apple fruit are correlated with those from a 
parallel and purely chemical study of the pectic materials present in apples 
of the same varieties, derived from the same sources, and kept under the same 
experimental conditions. The results obtained from the two investigations, 
conducted independently, are said to agree. 

A brief description is given of the pectic framework in the pear fruit and of 
the changes in lime which this framework undergoes. Certain structural forms 
assumed by the periic compounds in the apple, as globules, appear to occur 
commonly in plan! tissiv's. other structural forms I'rescents, or disks have not 
been observed in the ti^snes oC most plant structures examined. The methods 
used in this invostigalion have been applied to the study of the pectic changes 
which occur in apples In abnormal states, as physiological and fungal diseases 
and artificially induced conditions, and certain preliminary results are given. 

Iron requirement for Chlorella, E. F. Hopkins and F. B. AVann (Bot. Qaz„ 
84 (1927), No. 4, pp. 407-427, figs. 8). — Claiming that an alleged lack of funda- 
mental data as to the iron requirements of plants (both minimum and optimum 
amounts) is due in some cases to the failure to consider the solubility of the 
iron added to culture solutions, and in other cases to the failure to remove 
completely all the iron present as impurities in such solutions, the authors 
present a method of removing from culture solutions supposedly the last traces 
of iron by moans of adsorption at alkaline reactions, and claim to have shown 
further that if suflacient sodium citrate is used in solutions free from preciifi- 
tate, iron added subsequently will remain indefinitely in solution. In an 
attempt to use these methods to determine the ration of iron to the growth 
of Chlorella, a high minlnniTn concentration was found which varied in the 
different series, being higher in those which had a higher sodium citrate 
content 
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The hypothesis offered is that iron is active in growth only in the ionized 
form, and that increasing the citrate decreases the ionization o£ the ferric citrate 
present, so that while a larger total amount of iron may be present there may be 
little or no growth because of a low concentration of the ferric ion. 

Protochlorophyll, W. H. Eystee (Science, 68 (1928), No. 1771, pp, $69, 
— ^From the results of studies reported the author concludes that proto- 
chlorophyll is not a decomposition product of some other organic substance, a.-? 
leucophjll, but is a pigment which develops without the influence of light and 
changes photochemicaliy into chlorophyll upon exposure to light. It is consid- 
ered probable that this change occurs only in the presence of a speelflc enzyme. 

Physiological anatomy of the irritable organs of some climbing plants, 
P. M. Eli:!TGA and R. H. DASTtrtt (Ann. Bot. lLondon'\, Jil (1927), No. 164, PP- 
671-675, pi. 1). — ^A. descriptive account is given of stages in the modification of 
the epidermis to serve as a sense organ for perceiving the ’contact stimulus in 
the several plants studied. Living motor tissues similar in structure to those 
described by Haberlandt (B. S R., 31, p. 728) are said to be observable in 
Passiflora and Luff a. Modes of distribution of the mechanical elements in climb- 
ing organs are described. The d sposition of the mechanical tissues is corre- 
lated with the symmetry of the organ. In radially symmetrical organs, as 
twining steins and some tendrils, a centripetal tendency in the arrangement of 
the mechanical tissue is evident. In bilateral organs the mechanical elements 
occur on the concave and convex sides, those on the concave side being greater 
in amount than on the convex side. 

The meidstematic tissues of the plant, .T. H. Peiebti^y (Biol. Rev. and Biol. 
Proc» Cambridge Phil. 8oo., 3 (1928), No. 1, pp. 1-20, figs. 8 ). — “The above 
analysis of the conditions which govern meristematic activity Is, of necessity, 
to a large extent speculative. There Is, however, a certain amount of experi- 
mental evidence to support it, and with its help otherwise disconnected phe- 
nomena fan into place.” 

Plant stimulation [trails, title], B. Magriwi (Arch. Far^nacol. Sper. e 8ci. 
44 (1^^7), Nos. 4, pp. 98-96; o, pp. 97-122 ). — ^Noting the previous work of 
Lo Monaco (B, S. R., 64, p. 722), the author gives details and tabulations, with 
discussion, regarding the ascertained stimulating influence of chemical fertilizers 
and other organic and inorganic substances on seed germination and during 
early periods of plant growth. 

The water requii-eniont and cell-sap concentration of Australian salt- 
bush and wheat as related to the salinity of the soil, P. M. Baton (Amer. 
Jour. Bot., 14 (1927), No. 4- 212-226, pi. 1, figs. 2 ). — When Australian salt- 

bush and wheat were grown on a soil to which sodium chloride had been added 
in several concentrations, the water requirement was found (with one marked 
exception in the case of wheat) to be inversely proportional to the concentration 
of the expressed cell sap. The lower water-requirement values and higher 
cell-sap concentrations were obtained from the most *^alino roil. AVheat showed 
a significantly higher water requirement in the 0.05 per cent soil than on the 
untreated soil. 

Conductivity measurements on the Atrlplex sap indicated that the increased 
cell-sap concentrations of the plants on the more saline soils were largely 
atlirihutahle to electrolytes. The differences found between the fireezing-point 
d^E^ressions of the plant sap and the soil at the moisluje equivalent indicate 
a marked osmotic gradient between the sap and the soil solution. The osmotic 
concentration of the soil solution, as Indicated by the fteezing-iK>int method, 
was over twice as great at the moisture equivalent percentage in a soil contain- 
ing 026 pep cent of added sodium chloride as the depression whldi would have 
been produced in a true solution by a like salt concentration. 
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The toxicity of tissue juices for cells of the tissue, S. PbAt {Artier. Jour. 
Bot„ H (1921), No. 3, pp. 120-125). — from potato tubers, from the epi- 
dermis of Bryophyllum, and from onion scales can live much longer in tap water 
or diluted sea water than in their own juice. The expressed sap is, therefore, 
regarded as toxic. When the juice has been neutralized the cells live longer^ 
but in many cases they do not live so long in their own neutralized sap as in 
isotonic sea water having the same pH value. It is thought that other factors 
besides the pH value may condition the toxicity. 

Toxicity as evidenced by changes in the protoplasmic structure of root 
hairs of wheat, R. M. Annoiis (Amer. Jour. Bot., 14 (1921), No. 3, pp. 147-165, 
pis. 2). — ^In root hairs examined with a cardioid ultramicroscope to detect the 
effects of certain so-called toxic substances or toxic concentrations on the 
colloidal structure of protoplasm, it was found that at a concentration of 0.1 n 
salts of potassium, sodium, calcium, magnesium, zinc, and aluminum produce 
characteristic alteration of the colloidal structure of the cell. This alteration 
appears as a coagulation, and in case of some salts a flocculation, of the pro- 
toplasm. Although cations are in most instances the effective agents, certain 
anions, as aluminate and cyanide, seem to produce an effect Ultra-violet light 
having wave lengths shorter than 800 pp may also cause coagulation and floccu- 
lation of protoplasm. Interference with the colloidal structure of protoplasm, 
resulting in alteration of permeability and metabolism, is associated with 
toxicity and death. 

Winter root growth of plants, F. J. Cbideb (Science, 68 (1928), No. 1766, 
pp. 403, 404). — ^The author reports that the roots of certain plants, generally 
thought to be dormant in winter, make definite, continuous growth at this season. 
This was found to be true of both deciduous and evergreen species and em- 
braces cultivated and wild forms. The rate of root elongation per day was 
found to vary from 9 mm. in November, as the maximum, to 0.6 mm. in February, 
as the minimum. 

In the study of Individual species the average daily root elongation of the 
peach, covering the winter period from November 4, 1927, to March 31, 1928, 
was 2.1 mm. In contrast to this group of plants, which showed decided growth 
in winter, others were foxmd which, under the same environmental conditions, 
make no root growth whatever. With these the period of root inactivity began 
about the first of December and lasted until the latter part of March. 

These observations, w^hich were made in Arizona, were on plants growing in 
large wooden and cement boxes piwided with plate-glass fronts, which made it 
possible for the roots to be easily seen and checked each day, 

A cytological study of dormancy in the seed of Phaseolus vnlgaris, 
J. M. Kater (Ann. Bot. ILonJon’l, 41 (1927), No. 164, PP* 629-641, pis. 2).— -A 
study is outlined of seed of P. vulffaris at five drying stages (near full size but 
not yet drying, just beginning to dry, perfectly dry, permeated with water, and 
grouted). 

In the drying of a bean the cdls of the pith are the first to show shrinkage, 
but eventually all of tbe cells in the seed shrink appreciably. In the growing 
bean chromatic granules appear in the cytoplasm of cotyledon cells, and more 
infrequently in the embryo ceDs In dry beans these usually occur throughout 
the seed. Nxunerous very fine starch granules are found in the cortex and pith 
of the hypocotyl and the radicle of developing seeds, while in the mature seed 
a few are found in the pith, and none in the cortex or radicle. During this 
drying stage the scattered chromatin granules either enter the karyosome or 
become evenly distributed over the inner surface of the nuclear membrane. 
On germination the nucleus resumes the normal condition. 



EXPERIMENT STATION BBOOBD 


[Vol. 80 


522 


The nuclear changes are probably quite similar to the effect of low tempera- 
ture and of plasmolysis on nuclei. 

T li ght, requirement of weeds and. of cultivated plants [trans. title] , R. 
ZiLLiCH (Fortschr, Lmdw,, 1 { im ), No. 15, pp. 461-4^0, figs, g).— Light require- 
ments and developmental data are given in connection with time and conditions 
for OJieno podium album, Agrostcmma gilhago, Melandrium sp., Papaver rhoea$, 
Sinapis alba, S. arvcnala, Raphanm raphanistrum, Trifolium pratense, Leontodon 
autumnalis, Seiaria italica germanica, 8. viridia, Hordcum diaticlmm, Medicago 
sativa, Galium apari)ie, Pisum arvenae, and Convolvulus ai'venais. 

The effect of ionized air on the rate of respiration of barley seedlings, 
N, L Middleton (Ann. Bot. [London^, 41 (1927), No. 162, pp. S45S66. flga. 5).— * 
If air passing over barley seedlings Is artificially ionized by means of polonium 
during alternate hours, the respiration rate is greater during the periods of 
application of the polonium. The maximum increase noted was 29.11±5.62 per 
cent during the second period. 

The acceleration varies according to the degree of ionization. When ioniza- 
tion was 20,000 times that of normal air (taken at 500^ and 600- ions per cubic 
centimeter), an increase in respiration rate resulted from both applications of 
the polonium. Ionization of 100,000 times the normal gives a markedly signifi- 
cant Increase in the second period only, and with still higher ionization 
(1,000,000 normal) a barely significant increase occurs, if any. 

The nature of the effect on respiration is obscure. It is thought to be due 
to the action of the ions themselves and not to the associated gaseous products, 
as ozone. 

The effect of ionized air on the assimilation and respiration of green 
leaves, K. Whimstbr (Ann. Bot. [London^, 41 (1927), No. 162, pp. 357-574, 
ftga* 3). — A study of rates of respiration and assimilation in leaves of Pelargo- 
nium zonale, by a method in which carbon dioxide production and absorption in 
a closed system is followed by the use of broniocresol purple as an indicator, 
showed that under these conditions accurate results can be obtained. 

Respiration in corn with special reference to catalase, C. W. I^antz (Amcr. 
Jour. Bot, 14 (1927), No. 2, pp. 85-105, fig^. 4). — It was found In thep-e studies 
that an excess of peroxide retarded the action of catalase. The drying of corn 
seedlings at C. reduced their catalase cemtent, though this was not aJOCectod 
by drying at room temi)orature in vacuo over sulfurie a <1(1. The s(»aking of 
corn for one hour in a 0.25 per cent solution of Uspulun prevented mold growth. 
This treatment showed no stimulating effect upon germination or catalase 
activity. During the germination of different strains of corn at all tempera- 
tures, catalase activity decreased during the early stages, though it increased in 
the later stages to a maximum which was followed by a decrease as tbe reserve 
food of the grain was utilized. 

The highest catalase activity during germination appeared In the high oil 
strains, the next highest in the high protein strains, the next In the low protein 
strains, and the lowest In the low oil strains. Gradual accumulation of catalase 
occurred in com germinating at 10®, the catalase content ultimately equaling, or 
nearly equaling, that occurring during germination at the higher temperatures. 
Catalase activity in germinating com at 30® did not increase in proportion to 
the Increase in metabolism corresponding to the higher temperature. Usually 
the catalase content at 30® was less than that at 20®. A temperature of 42® 
reduced markedly the catalase content of com seedlings. Respiration increased 
slowly In the early germination stages and then more rapidly, while catalase 
activity at first decreased and then increased. Respiration increased rapidly 
with a temperature increase, catalase failing to show a corresponding increase. 



1929] 


AGRICULTXJEAL BOTAITY 


523 


Some correlation between catalase activity and respiration was apparent during 
tbe germination of tlie different strains of com at 20® but not at 10 or at 30*. 

The results obtained showed no close correlation between catalase activity 
and respiration. No warrant was found for concluding that catalase is the 
enzyme chiefly concerned in physiological oxidation. The evidence rather 
favored the theory that catalase prevents excessive oxidation. 

The rdle of phosphate in plant respiration, C. J. Lyon (Amer. Jour. Bot, 
H {1921) t No. pp. 274-283 ). — ^A report, considered as preliminary, has been 
given (E. S. R., 55, p. 728) of experiments designed to test the functional rela- 
tionship of phosphates to plant respiration. Additional experiments having the 
same bearing are discussed in the present paper. “ The conclusions to be drawn 
from both sets of experiments, and from others performed in connection with 
the search for an exact understanding of the rOle of phosphate, are expressed 
in the conception of phosphate as a promoter catalyst for the aerobic phase of 
respiration. In addition there is the accepted relation to the fermentative 
processes in that pha%e of respiration which does not involve the consumption 
of atmospheric oxygen. This will be refernnl to as the anaerobic phase of 
respiration. 

“ The experiments previously reported diowed that the application of neutral 
mixtures of the acid and alkaline phosphates of sodium (or potassium) to plant 
tissues results in a marked and sustained increase In the rate of production of 
carbon dioxide. The plant tissues were those of Modea canadensis and wheat 
seedlings. Both aerobic and anaerobic phases of respiration were shown to be 
affected. The amounts of Increase in the rates of production of GOj were quan- 
titatively measured in a form of the Osterhout respiration apparatus [B. S. R., 
41, p. 524]. The inci'ease in the case of the wheat seedlings was found to be 
approximately 35 per cent For Blodea the increase was approximately 65 per 
cent of the normal, except as it was modified by changes in the tissues incident 
or subsequent to death,” 

Phosphate exerts a promoter action upon potato oxidase, so that carbon 
dioxide is produced by an oxidation of some component in a glucose solution. 
Phosphate catalyzes the slow oxidation of pyrogallol and of tannic acid by 
atmospheric oxygen. It also promotes oxidation of pyrogallol as catalyzed by 
metallic iron. 

Phosphate increases the production rate of carbon dioxide by anaerobic 
processes because of its rOle in the early stages of alcoholic fermentation. It 
effects an increase in the production of carbon dioxide by the aerobic phase of 
respiration through its action as a catalyst toward oxidases. This promoter 
action is equally pronounced when the enzymes are contained within the c^ 
of such plants as canadensis or wheat seedlings. Arsenate also exhibits this 
catalytic property, which Is partly masked by Its toxic effect 

The measurement of the rate of water-vapor loss from leaves under 
standard conditions, B. S. IVIbyeb {Amer. Jour. Rot, 14 (^527), "No. 10, pp. 
682-591, figs. 3 ). — ^A quantitative method is described for measuring tlie rate of 
water-vapor loss from leaves under standardized conditions. The term ** stand- 
ard rate of water-vapor loss ” is introduced to designate the rate at which water 
vapor is lost from a leaf surface to a dry paper surface at 20* C. in terms of 
grams per hour p&r 100 sq, cm. of leaf surface. The maximum standard rata 
of water-vapor loss from the leaves of the eight species studied occurred usually 
between the hours of 8 and 10 in the morning. 

As a result of this investigation, it is considered doubtful whether the stand- 
ard rale of water-vapor loss from the leaves of a species may be taken as an 
adequate criterion of the relative mesopbytism or xerophytlsm of that species. 
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Morphological-pliysiological studies on transpirational relations in the 
genus Triticum and their evaluation for the breeding and ecology of 
cultivated plants [trans. title], A. Scheebe {Angew, Bot., 9 (1927), No, 2, pp, 
199-^81, figs, 18), — ^For morphological-ecological form characterization the con- 
cept surface development gives the clearest conception. On comparison, the 
quotients surface : volume and surface : fresh weight give equally expressive 
results. Physiologically, transpiration : fresh weight gives the clearest idea 
regarding water-ecological i*elations. Xerophytes give distinctly higher trans- 
piration values than do hygrophytes, calculated on fresh weight. Particulars 
are given as regards forms, phases, and season of the year. 

Metabolism pathology in cultivated plants [trans. title], W. Munkelt 
(Angevo. Bot, 9 (1927), Nos, 1, pp, 85-85, fig, 1; 2, pp, SS-SS).— The influences 
on metabolism are noted of such factors as cold in stored potatoes, chlorosis 
in lupines, copper sulfate (0.05 per cent) in crucifers, and soil acidity. 

Degenerative changes in ovules following prevention of pollination 
[trans. title], C. Cappexxetti (Nuovo Glor, Bot, Ital., n, ser,, 3//. (1927), No, 2, 
pp, 409^490), — The author details his work and its results in preventing arti- 
ficially the fertilization of flowers of plants which normally possess in high 
degree the capacity to mature ovules, the list including Digitalis purpuna, 
Papaver rJioeas, Delphinium tormo&um, Aquilegia vulgaris, Iris sihirica. Agave 
cUoraemtha, Magnolia grandlflora, Phaius maoulatus, and P. giganteus. 

Potato tuber sprouting and the influence of diseases [trans. title], A. 
KoiiTEESMANN (Angew, Bot,, 9 (1927), No, S, pp, 289-339, figs, 12), — ^Fully ripened 
potato tubers are ready at once to sprout, not requiring a subsequent rest 
period as in the case of certain seeds. However, early separation of the tubers 
from the parent plant lengthens the period required for sprouting. Fullest 
results as regards germinability can not be obtained at once on the inception 
of germinability, which is followed by certain alterations in the tuber. The 
beginning of germinability before the arrival at a ripe stage may be brought 
about by the use of certain chemical and physical means, which also Improve 
development Die-back or other abnormalities noted of a germinal point ap- 
peared to be referable to external influences, which are indicated. 

Tuherization of potatoes increased by X-rays, B. L. Johnson (Soienoe, 88 
(1928), No, 1758, p, 231). — Irradiating potatoes with a very light dose of 
X-rays before planting Is reported to have resulted in an increase of 27 per 
cent in the number of tubers produced, but the average weight of the tubers 
was 18 per cent less than that of the controls. 

Sprouted tubers Irradiated before planting likewise produced a greater num- 
ber of tubers per hill but with a smaller weight per tuber. 

Self-protection by seeds and fruits against disinfecting media [trans. 
title], F. Netolitzky (Angeio. Bot,, 9 (1927), No. 4, pp. 415 ,^ 419 ),— A very brief 
account is given of structural and chemical protectives in the seed. 

The isolation of a bacteriolytic principle from the root nodules of the 
lieguminosae, E. R. Hitchneb (Boimoe, 88 (1928), No, 1168, p. 428),— The 
author claims to have successfully secured a bacteriolytic agent active against 
leguminous root-nodule organisms. After a series of transfers in cultures a 
lytic principle was demonstrated which was active only against this strain of 
the organism. Complete lysis of young broth cultures was secured in about 
24 hours after the addition of the lytic agent. Growth of the homologous 
organism on agar was also inhibited by the addition of this agent. 

So fer, attempts to produce lysis of other strains of the red clover nodule 
bacteria by means of this lytic agent have been unsuccessful. 
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The assimilation of the niolecnlar nitrogen of the air by lower plants» 
especially by fungi, G. Se29n (Bioh Rev. and Biol. Proc. Cambridge Phil. JSfoc., 
S (1928), No. 1, pp. 77-91). — “ This short review proves that nearly every coun- 
try has not only its nitrogen-assimilating bacteria but also its nitrogen-fixing 
fungi, . • . 

**Just as green plants by assimilating carbon dioxide maintain the eQUilibrium 
of this substance and regulate its circulation, so fungi as well as bacteria by 
assimilating the molecular nitrogen of the air maintain the quantity of nitrogen 
compounds constant on the surface of the earth. Electric discharges in the 
atmosphere assist in this process of nitrogen regulation. Thus fungi, by the 
part they play in the circulation of nitrogen, aid In realizing one of the chief 
conditions for the continuity of life.” 

Tree mycorrhizas from the central Bocky Mountain region, W. B. 
McDotjgall and M. 0. Jacobs (Amer. Jour. Bot, 14 (1927), No. 5, pp. 258-266, 
pi. 1). — A study of mycorrhizas on trees of 11 different species in the forests of 
Colorado, Utah, Idaho, and the Yellowstone National Park is said to indicate 
that mycorrhizas are not so abundant in the central Rocky Mountain forests 
as in some of the eastern deciduous forests, and that they probably do not play 
so Important a r61e in the life of the forest mushrooms. Pinua murrayana 
yielded 7 distinct morphological forms of mycorrhizas, this being a larger number 
than had previously been reported from a single tree species. A form not pre- 
viously reported showed the fungus mantle to be pseudoparenchymatous toward 
the inside and filamentous toward the outside. It is pointed out that ectotrophic 
mycorrhizas, in which the cortical root ceUs are radially elongated on one side 
of the root and irregular in shape on the other side, are characteristic of decidu- 
ous trees, and that they are not found on coniferous trees. On the other hand, 
penetration of intercellular filaments is usually much deeper in mycorrhizas of 
coniferous trees than in those of deciduous trees. 

It is concluded that the ectotrophic mycorrhizal fungi studied are In all cases 
parasitic on the roots of the host plants, and that the trees are in no way 
benefited, but may be harmed, by the mycorrhizal relation, “Ectotrophic 
mycorrhizas should be classed as antagonistic nutritive conjunctive symbiotic 
phenomena.” 

GENETICS 

The genetics of wheat species crosses, I, A, E, Watkins (Jour. Genetica, 
20 (1928), No. 1, pp. 1-27, pt 1, ftga. 5 ). — ^Investigation of the exact effect of 
K, the factor for glume differences (B. S. B., 68, p. 423), and the r^ation of 
speltold to other wheat types resulted in the finding that the glume and radds 
characters of round-glumed Trttlcum vulgare, speltoid, and spelta, the three most 
distinct 42-chromosome types, were due to three factors, fc, K, and JBC*, which 
form a series of multiple allelomorphs, 05 more probably consist of groups of 
completely linked factors showing a similar relationship. The view is ex- 
pressed that these three factors alone or other factors in the same series suffice 
to account for all the principal glume and rachis types found in the 25- and 
42-chromosome groups. That the extra chromosomes carry K' was suggested 
by morphological comparison between appropriate types. 

On the cytology of speltoid wheats in relation to their origin and genetic 
behavionr, 0. L. Huskjns (Jour. Qenetica, 20 (1928), No. 1, pp. 1(^5-122, figa. 
68 ). — Oytological study of speltoids found and studied genetically at Svalbf and 
grouped by H. NUsson-Bhle under three ratio types led to the conduidons that 
speltoids commonly arise from normal wheat through chromosome aberrations 



526 


EXPEBIMBNT STATIOK BEOOBD 


[Vol. 00 


and that the different ratio types are determined primarily by differences in 
chromosome number. 

Control of sox reversal in the tassel of Indian com, J. H. Schaetner (Bot 
CHiis., 84 (1927) t No. pp. 440-449, flffs. S). — Experimentation with Zea mays is 
reported on, with result in which Narrow-grain Evergreen sweet com was found 
to be decidedly influenced in its sexual expression by the length of the daily 
illumination period, and in which also the amount and degree of reversal to 
femalene^s in the tassel were found to he subject to experimental control. Lim- 
ited experiments with Country Gentleman sweet corn indicate a like condition. 

The time and point of female sex determination can be thrown back to the 
second or third leaf nodes from the base of the plant. Whenever the female 
state is established in the main stem, either above or below the point of lateral 
oar development, the intemodes become decidedly flexuous, and in extreme cases 
they are even thrown Into loops. 

Any plat of greenhouse com can be so planted and developed that the indi- 
viduals will show every gradation from the normal monoecious type (with pure 
carpellateness expressed in the side branches and pure staminateness in the 
terminal inflorescence) to an absolutely pure female condition, all the flowers 
of the terminal inflorescence as well as those of tlie lateral ears being purely 
carpellate. 

The Inheritance of albinism in the beet [trans. title], 0. Munesati (In 
Tei'handlunffeih des 7. Internationale^ Kongreases fur Vererhungmissenschaft, 
BerUn, 1927. Leipzig: Bomtraeger Bros., 1928, vol, 2, pp. 1137-1142 ). — ^In 
studies at the Beet Culture Experimental Station, Rovigo, Italy, albinism in 
Beta vulgaris was found to be Inherited only through the mother. Albino mother 
plants invariably yielded albino seedlings, whether fertilized with pollen from 
albinos or from normal plants. On the other hand, the application of albino 
pollen to flowers of normal plants gave rise to normal progeny only. Albinr» 
beets are believed to result from albino flowers appearing in the cluster as the 
result of chimeras or germinal mutations. 

Heredity' in Cucurbita [trans. title], R, Savelli (In Verhandlungea des 7* 
Intomationalen Kongresses fur VererMngswissensohaft, Berlin, 1027. Leipzig: 
Borntraeger Bros., 1928, vol. 2 pp. 1263-1266) .—In studies at the Beet Culture 
Experimental Station, Rovigo, Italy, hermaphroditic flowers were very rarely 
observed in C, pepo citcurWella, frequently in C. pepo melopepo, and even 
more c^ften in the progeny of a cross between these two forms. Hermaphroditic 
blooms were never observed in C. mawitna or C. moseliata. Four types of 
flowers were observed in Cucurbita, (1) true males, (2) true females, (3) males 
partially female (androcai^y), and (4) females partly male (gynandromor- 
phism). Parthenocarpy was observed commonly in strains of C. moschata 
and in one strain of C. pepo. Parthenogenesis, on the other hand, was never 
observed. Self-pollination was easily accomplished except in a few strains of 
C. pepo. Xenia was never recorded in the large number of crosses made, nor 
was the author able to induce mutations by exjwsure of the pollen to electro- 
magnetic cunrents. 

Inheritance in summer sqnashes, B. W. Sinnott (Connecticut Storrs 8ta. 
But 150 (1928), p. 24)* — Continuing Im-estigalions of inheritance in the squash 
(B. S. B., 68, p. 425), further evidence was obtained upon the independence of 
factors which govern fruit •shape and size. A study of the segregates obtained 
by inbreeding suggested the existence of two dominant and cumulative flatten- 
ing factors. Proof was also obtained of the existence of a factor inhibiting fruit 
flattening. Contrary to conflicting claims, no differences were found between 
the progenies of reciprocal crosses. 
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Further data on the genetics of “ rogues ” among culinary peas (Pisum 
sativum) , 0. Pellbw (In Verhandlungm dea 7. IntemaHonalen Kongressea 
fur Verertungaiciaaen^schaft, Berlin, 1927, Leipzig: Borntraeger Broa,, 1928, 
vol, 2, pp, 1157-1181, figs, 2), — ^Further evidence was obtained that crosses 
between normal and rogue plants of a single pea variety give rogues In the 
Fi and Fa generations. In cases of Duke of Albany and Lextonian the Fi 
plants were occasionally intermediates which upon selfing yielded rogues, inter- 
mediates, and a few normals, or all rogues. Fi rogues from normal X rogue 
or the reciprocal when crossed back to the normal parent gave rogues and an 
occasional normal and intermediate plant. 

A new rogue type with exceptionally narrow leaves and low viability appeared 
in the Fa of a cross between Early Giant normal and Sugar Pea rogue. CChis 
odd type is believed to be due to a recessive factor linked with those for color 
and time of flowering. 

A peculiar case of heterosis in Phaseolus vulgaris, E. Malinowski (In 
Verhandlungen dea Y, Internationalen Kongresaea fur VeretlungsvHasensehaft, 
Bciliu, 1927, Leipzig: Bointraeger Bros,, 1928, vol, 2, pp, 1090-109S, figs, 2 ), — 
Certain plants of outstanding size, believed to be the result of heterosis, were 
obtained in the Fa generation of hybrids between two varieties of kidney beans. 

liiukage of size, shape, and color genes in liycopersicum, E. W. Lind- 
STEOM (In Verliandlungen des V, Internationalen Kongreaaes fur Yererbungaioia- 
aenaohaft, Berlin, 1927, Leipzig: Borntraeger Bros,, 1928, vol, 2, pp, 1081-1057^ 
figa, 5), — ^As a result of; studies at the Iowa State College, evidence is offered to 
bhow that size genes occur in all three of the main linkage groups in the tomato. 
In chiomosome I the linkages are (1) smooth-pubescent fruit, (2) tall-dwarf 
growth, (3) oblate-ovate fruit, and (4) simple-compound, inflorescence; in 
chromosonae II red and yellow flesh color; and in chromosome III yellow and 
colorless skin color. 

In chromosome I the smooth-pubescent and the tall-dwarf genes appeared to 
be intimately associated with a larger size factor. High correlation was also 
recorded between shape and size. The red-yellow genes of chromosome II 
showed appreciable linkage with size in certain crosses. In the chromosome HI 
linkage group evidence was secured of size and color linkages In both the 
coupling and repulsion phases. 

A haploid mutant in the tomato, E. W. Lindstsom (Jour. Heredity, 20 
(1929), No, I, pp, 23-$0, figs, 5),— A brief account of the discovery in an F 2 gen- 
eration of a dwarf tomato plant which upon testing was found to have 12 uni- 
valent chromosomes in the pollen mother cells. Attempts to use this variety as 
a pollen or an ovule parent met with little success, especially when the pollen 
was utilized. The chromosomes apparently made no attempt to pair, with an 
apparent but ineffectual effort to reduce in the meiotlc division. Root tip cells 
tor the most part contained only 12 chromosomes, but in rare instances varia- 
tion was obseiTed. For example, three cells were found with the diploid 
number of chromosomes. 

Farther linkage work in Pisum sati^mm and Primula sinensis, D. ns 
WiNTON (In Verhandlungen des Y, Internationalen Kongresaea fur Yeretbunga- 
icisaenachaft, Berlin, 192!7, Leipzig: Bor7itraeger Bros,, 1928, vol, 2, pp, 
159k“1600 ), — ^A linkage group consisting of three factors, (1) purple flower and 
recessive, (2) normal stipules-reduced stipules, and (3) purple pod-green pod 
was determined In Pisum with linear arrangement on the chromosomes in the 
order of purple flower-normal stipule-purple pod. Linkage in P. alnenaia Is also 
discussed. 

Oytological studies with fruits [trails, title], F. Kobbjl (In YerUandlmgen 
dea Y, Internationalen Kongresaea fiir YererbungawlaaentK^hatt, Berlin, 1927, 
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Leipzig: Bomtraegei^ Bros,, 192S, ml. 2, pp, 9rt-930).—X discussion of the 
chromosomal composition and behavior in cultivated fruitb. 

Odd numbers of chromosomes were frequently observed in i)ear and apple 
varieties; for example, the count in 18 varieties of apples showed a 2n range 
betAeen 36 and 49, and in 7 pears the range was between 45 and 55, the maxi- 
mum being reached in the Pastoren pear. The phenomenon oC apogamy 
observed in the Transparente de Oroucels apple is attributed to irregularities 
in the reduction division which allow for the formation of a 2ii Indhidual 
without fertilization. 

In cultivated forms of Prunus, on the other hand, odd numbers of chromo- 
somes were not found, despite the fact that multiple chromosomes and irregu- 
larities in the reduction division are common. In Prunus 2-colled tetrads were 
a frequent phenomenon; for example, in P. plssardii moacri approximately 50 
per cent of the tetrads were this odd tj’pe. Pollen arising in the 2-cellcd tetrads 
was diploid and was easily distinguished by large size. Upon germination these 
odd pollen grains gave rise to four pollen tubes. 

Clonal selection in fruit stocks [trans. title], W. Gleisberq (In Verhand- 
lungen des V. Tnteniationaleii Kongresses fur VercrbuugsiriSHcnschaft, Bcrlm, 
1927, Leipzig: Borntraeger Bros,, 1928, vol, 1, pp. 761--772, figs, 5), — Discussing 
the general situation in Germany in respect to the fruit stock problem, the 
author points out the variability in seedling stocks and emphasizes the need 
of the development of clonal varieties of the better types. One large Gorman 
nursery is recorded as having made substantial proi»!*ess in the selecting and 
propagating of Doucin and Paradise stocks. Vegetative mutations are cited 
as a contributing cause of variability in rootstocks. 

Having observed that certain organic acids, particularly humic and lactic, 
influence rooting ability in cuttings, the author concludes that practically every 
wild rootstock could be made to root if the proi)er humus : mineral soil : sand 
ratio could be determined. 

The relative value of homozygous and heterozygous parents in the breed- 
ing of the apple, plum, cherry, grape, and other fruits, N. E. Hansen (In 
Terhandlungen des V, International en Ko^igre^ses fiir Teier’bimgsxoi'isenschaft, 
Berlin, 1927, Leipzig: Borntraeger Bros,, 1928, vol, 2, pp, 796-812).— A. com- 
prehensive review of fruit breeding investigations conducted al the South 
Dakota Experiment Station since 1895. The author suggests that fruits should 
be reduced to a homozygous condition before allompting hybridization, and 
urges the greater use of homozygous species in fruit bre(‘ding. 

The McIntosh apple a parent in breeding new varieties, W. T. Mac’oun (In 
Verhandlungen des V, Internatioiialcn Kongresses lur Vcrerbungswls^iensoliaft, 
Berlin, 1927, Leipzig: Borntraeger Bros,, 1928, vol, 2, pp, 1087-1089) That 
the McIntosh apple has proved a very potent parent of high quality seedlings 
is attested by the extended list of promising new vaiMetios obtained from the 
McIntosh by open and controlled poUinatlon at the Central Experimental Farm, 
Ottawa. 

Heredity in the genus Fragariat with special reference to the false 
hybrids of Millardet, E. M. Bast (In Verhandlnngen des V, Inlematlonalen 
Kongresses fUr Ver€rl>ungswh8cn$chaft, Berlin, 1927, Leipzig: Borntraeger 
Bros,, 1928, vol, 1, pp, 625-630).— Contrary to the results of Millardet (B. S. K.. 
6, p. 667), no matroclinous progeny was obtained at the Bussey Institution in 
Eragoria crosses when conducted with extreme care to prevent chance pollina- 
tion, Crosses between species having different chromosome numbers, as noted 
by Ichijima (B. S. B,, 60, p, 125), were largely unproductive of vigorous 
progeny. No successful crosses were comfdeted when 7-chromosome species 
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were pollinated with 21-chromosome si>ecies, nor when 28-chromosome species 
were pollinated with those having 7 chromosomes. F. virgtnia'iva (28 chromo- 
somes) pollinated with F. elatoir (21 chromosomes) yielded a large percentage 
of vigorous progeny in which the dominance of F, eJatior was striking, many 
of the plants being scarcely distinguishable from the pollen parent. The 
reciprocal cross was invariably unsuccessful. Seven-chromosome species pol- 
linated with 28-chromosome species yielded three types of progeny (1) fertile 
seedlings resembling the mother parent (believed by the author to be either 
the result of induced parthenogenesis, induced apogamy, or of chance selftng), 
(2) dwarfs, and (3) plants resembling the 28-chromosome male parent. 

Cytological examination by S. H. Tarnell of the dwarf hybrids failed to 
show the expected haploidy in the root tip tissues. The patroclinous hybrids 
were uniformly self-sterile. 

Experimentally induced tetraploidy in ferns [trans. title], A. Hbelbbonit 
(In VerhaMlungen de& V, Int^rnatxonaJen Kongresses fur Vererhunghwiasenr 
schaft, Berlin, 1527. Leipzig: Borntraeger Bro8,f 1928, voL 2, pp. 8B0-8JH, 
figs, 17), — report on experiments at the University of Mtinster, Westphalia, in 
which the author was repeatedly able to induce apospory in two species of ferns. 

Differential polyploidy in the genus Rosa Ii., 0. C. Htjbst (In Verhand- 
lungen des Y, Intemationalen Kongresses tur Yererlungswissenschaft, Berlin, 
1927, Leipzig: Borntraeger Bros,, 1928, vol, 2, pp, 866--906).-^Ot 1,006 forms 
of Rosa examined, 674 by the author, 377 were diploids with 7 gametic chromo- 
somes and the balance polyploids with 7 as the basic number. The chromosomes 
were observed to function in sets of 7 (septets), of which there were apparently 
6 differential types, each of which carried a specific complex of genes. The 
characters of the five sets designated as A, B, 0, D, and E are outlined and the 
genetic composition of various forms of roses discussed. 

[Studies in animal genetics at the Connecticut Storrs Station] (Connecti- 
cut Storra 8ia, Bui, 150 (1928), pp, 19-23), — ^The results of the following 
investigations are briefly noted (E. S. R., 59, p. 430) : 

The factors involved in the hatching of eggs, — ^The breeding data Indicate that 
the chondrodystrophlc type of embryo is probably not inherited, but may be de- 
termined maternally. There was indication of an inhibition in the development 
of the thymus, thyroid, and parathyroids of the abnormal types, and a larg^ 
number of embryonic red cells, basopbUes, and eosinophiles, with a deficiency of 
the mononuclear and small lymphocytes at hatching time. In four strains of 
creeper fowls it has been found that approximately 25 per cent of the embryos 
die during early Incubation, indicating that a single gene determines the lethal 
action. Histological study of the developing creeper embryos showed slight 
deviations in cartilage differentiation somewhat resembling chondrodystrophy — a 
retardation in the growth in length and acceleration of growth in width The 
absence of the homozygous type of Frizzle fowl from breeders’ flocks is probably 
not due to the death of homozygous enYbi‘yos, since there was no period of high 
embryo mortality. Studies of the effect of different electrolytes on the dev^op- 
ment of the chick embryo have indicated that in chlorides the degree of toxicity is 
a direct function of the concentratiun oi the solution, whereas in the sulfates and 
bromides certain concentrations are more toxic than the next higher or next 
lower concentration. The lethal effect is attributed to a change in the viscosity 
of the egg contents. 

Inheritance of morphological characters in poultry, — Anatomical studies of 
fowls presenting thp intermediate rumpless characteristic have shown that the 
vertebrae are mostly present in the synsacral r^on, but are reduced and fused, 
females showing a greater reduction in the vertebral column than malea The 
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rumpless gene modified by other factors is considered responsible lor this condi- 
tion. In the hereditary type of rumpless fowl two vertebrae are missing from 
the center of the synsacral complex, while in the accidental or nonherodltary 
type the last two synsacral vertebrae are missing, indicating to some extent 
independent deteiminatlon of vertebral elements. The results from crossing 
fcSllky and Leghorn fowls, continued into the fourth generation, confinned previous 
conclusions as to autosomal linkage of the genes for cerebral hernia, polydactyly, 
and dominant white plumage. 

The behavior of a single gene in development . — ^Tests of a large number of 
birds and body areas indicate that the palteim of the regem^rated leiilher depends 
on its location and on the previous developmental histoi^y of the follicle. The 
original pattern is restored at the molt and is followed again by variation during 
regeneration. 

The effect o£ inbreeding on the bones of the fowl, L. G. Dunn {Oonnecti’ 
cut Storrs Sta. Bui. (iOSS), pp. 58-11 ^). — ^The results of a study of the 
measurements of the length of the cranium, femur, tibia, humerus, and ulna 
and breadth of the cranium, together with three proportions between these 
skeletal parts in about 000 inbred females and 850 outbred females from the 
experiments previously noted (B. S. R., 49, p. 575 ; 52, p. 772) show that suc- 
cessive genei-atlons of inbreeding resulted in a decrease in the length of the 
bone measurements. This decrease did not appear to be the result of a pro- 
longed period of growth or delayed maturity. The decrease in all measure- 
ments was proportional. Thus, family differences appeamd in the mean bone 
lengths, though these decreased in successive generations, but the ratio of one 
meaburement to another, namely, cranial breadth to cranial length, femur 
length to tibia length, and ulna length to humerus length, bec-ame established 
in particular families and varied little in successive generations. The varia- 
bility in the measurements among Inbreds was less than in outbred stocks. 
In the two crosses of inbred families the FiS of one cross had longer bones than 
were* found in either imrent, but in the other cross the Fi measurements were 
iuteirmediate. 

An American “ Dexter monster,'* W. G. Downs, jii, (Anat. Bee., 81 (i928), 
A'c. pp. 3d5-d7^, figs. ^). — ^An abnormal calf of the bulldog type, sU*ed by a 
Holstein bull and from a Holslein-Jersey cow, is described. The long bones 
were short and thick, and the general conformation was short and stubby. The 
skull was- unusually tlilck, and the thyroids were abnormal but functioning. 

Quantitative studies of the testis* — A numerical treatment of the 
development of the pig testis, K. P. Bascom and H. L. Osteeud (Amt Bee., 
37 (1927), Bo. 1, pp. 63-82, figs. 5).— In continuation of the studies reported in 
part 1 (B, S. E, 54, p. 826) and part 2' of this series, determinations on 87 
fetal pigs, ranging in crown-rump length from 6.6 cm. to 25.3 cm. and in body 
weight from 9.5 gm. to 793 gm., were made of the crown-rump length, body 
weight, fresh weight of testes, mean equatorial diameters of testes, average 
thitdmess of tunica albuginea, average diameter of the sex cords, and total 
length of the sex cords, with the computation of the percentage of the different 
portions of the testes. 

Prom these data it was concluded that there is a sudden acceleration in the 
rate of growth of the testis at about the 20-cm. crown-rumiJ length. The rates 
of gi'owth of the mediastinum, tunica albuginea, and sex cords were approxi- 
mately equal, although the luterstitial tissue grew considerably more rapidly 

» Qiiautltatlve Studies of the Testicle.— II, Pattern and Total •Tubule Length In the 
Testicles of Certain Common Mammals, K, p. Baseom and H. L. Osterud. Anat. Rec., 
81 (1925), No, 2, pp. 169-169. 
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after the 20-cm, stage and up to at least 4 weeks after birth. From the 9-cm. 
crown-rump length up to 4 weeks after birth the total length of the sex cords 
increased about 100 times, though the diameter was practically constant Ac- 
celeration of testis growth was found to occur coincidentally with the descent 
of the testis through the Inguinal ring and probably with the appearance of the 
hormone of the anterior lobe of the hypophysis. 

The cyclical growth of the vesicnla seminalls in birds is hormone con- 
trolled, O. Biddle (Anuf. JBec., 57 (1927), No. Jf, pp. fiffs. <?). — Evidence of 
manifold enlargement of the vesiculae seminales of feral birds without the 
presence of i^erm is presented. The weight of the vesiculae of some species 
in the breeding period is more than 100 times greater than the weight of these 
organs in winter. The growth of antlers in deer is the only case to exceed the 
rate of growth of the vesicnlae inrior to the breeding season. 

The origin of the definitive ova in the white rat (Mns norvegicus 
alhinns), B. O. Butcher (Anat Ree., 37 (1927), No. 1, pp. 13-29, 10). 

From a histological study of a series of ovaries from rats ranging from birth 
to old adult females, it was concluded that the germ cells in the ovary at 
birth degenerate before sexual maturity and that the definitive ova are formed 
from the cells of the germinal epithelium covering the ovary. While the 
formation of new definitive ova is retarded after puberty, there is an increase 
in the activalion of the epithelium during oestrum. No synapsis was observed 
during the process of transition of germinal epithelial cells into germ cells. 

An unfertilized tubal ovnm from Macacus rhesus, E. Allen (Anat. jRco., 
37 (1928), No. 4, pp. 351-356, fig, i).— An ovum recovered from the tube of a 
monkey is described. The average diameter of the zona pellucida was 178.6 ti 
and of the ovum proper 104 Study of the fresh ovum in Ringer’s solution 
showed a fluid zone between the zona pellucida and the yellow cytoplasm in 
which the ovum moved freely. The rolling of the ovum revealed a cap of 
lighter clear protoplasm about one-third the size of the egg, which remained 
on top when the ovum was in a stationary position. 

Twin heterosexual pig embryos (32 mm») found within fused mem- 
branes, L. Hoadley (Anat. Rec., 38 (1928), No. 2, pp. 177-187, figs. 8).— The 
fusion of the membranes of two heterosexual pig embryos is described, as well 
as evidence at the 82-mm. stage of a definite influence of the male hormone 
circulating in the fused blood stream of the two membranes on the histological 
structure of the developing gonads in the female embryo. 

Effect of bilateral ovariectomy upon the duration of pregnancy in mice, 
R. G. Harris (Anat. Reo., 37 (1921), No. 1, pp. 83-93).— In experiments with mice 
it was found that bilateral ovariotomy, whether in one or two operations at 
intervals of several days, terminated pregnancy. Previous to the fifteenth or 
sixteenth day of pregnancy the operation resulted in death and subsequent 
resorption of the embryos, bnt after this stage pregnancy terminated in 
abortion. In control experiments exposure and the manipulation of the ovaries 
or uterus during pregnancy and unilateral ovariotomy did not interfere with 
pregnancy. 

Seasonal variations in fertiUty and in the sex ratio of mammals, with 
special reference to the rat, H. B. King (ZtsoJiT. "Wiss. Biol., Aht. B, Aicfi. 
EntwioU. Modi, Organ., 112 (1927), pp, 61-111, figs. 9; Qer. ahs., pp. 107-109).— 
Prom a study of the seasonal variations in fertility and sex ratio among 
16,487 litters of rats produced in the Wistar Institute colony and analyses of 
birth records of man, mice, pigs, and dogs, the author found that the highest 
fertility in all the lower animals was for conceptions occurring in the spring 
or summer, with the lowest fertility in the autumn or winter^ In rat 
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the average size of the litters cast was fairly constant throughout the year, 
but in the other animals the number of litters and size of litters were greater 
and the sex ratio higher during the first six months than during the second 
six months of the year. The different sources of data were somewhat con- 
flicting for man. 

The combined results indicated a greater number of conceptions in the first 
half of the year, with a higher sex ratio for conceptions in ilie second half. 
The sex ratio in the rat closely approximated equal! I y, with slight variations 
which showed a greater tendency toward a yearly cycle than toward a seasonal 
cycle, reaching its highest point in conceptions occurring in the spring and 
summer and its lowest point in autumn and winter conceptions. In the mouse, 
pig, and dog the sex ratio is high for conceptions in the autumn. The rat data 
Indicated that months of low productivity were also those in which low sex 
ratios occurred. 

The effect of the rise and fall of temperature on body metabolism is con- 
sidered as the underlying cause for seasonal changes in the sexual cycle of lower 
mammals, and the variations in the sex ratio at birth in the rat are assumed 
to be due chiefly to variations in the primary sex ratio. It is suggested that 
sex is not determined by a purely chance meeting of the ova and sperm, but that 
the changes in body metabolism influence the ova and render them more readily 
fertilized by one kind of sperm than by the other. 

Further investigations of the influence of the thyroid and thymus on the 
development of feathers in chickens [trans. title], J. Kki^ENxcK'f and M. 
Nhvalonnyj (ZUchr. BioL, Adi. D, Arch. Entmcll. Mech. Organ., 112 

(1921), pp. 59jh6S9, figs. 26). — ^The results of numerous studies showed that 
thyroid feeding hastened feathering and the change from down to feathers in 
chiedss, though the breeds differed in the degree to which this effect was ex- 
hibited as did individual birds. Thyroid feeding also broke down the Intensity 
of the pigmentation, especially in the basal part of the feather, modified the 
structure and shape of the feather by increasing the size of the basal part, and 
made the shape and pigmentation of the feathers oC males more like those of 
females. 

On the other hand, thymus feeding had a definite influence on the feathers 
and pigmentation of chicks and it arrested feather development, but this in- 
fluence was weaker than the stimulating influenc*e of the thyroid. There also 
appeared to be an antagonism between the action of thyroid and thymus on 
pigmentation, the latter tending to intensify pigmentation. The thymus, how- 
ever, had no influence on the form of the featlicrs or the teudeucy toward the 
Intersexual characteristics which were brought about by the thyroid. 

The influence of hyperthyroidism and hyperthymnsism on maturity, 
growth, and pigmentation of the feathers of mature fowls | trans, title], J. 
Kflf^ENEOKlg' and J. Podhradsk'S- (Ztsclir. Wiss. Biol, Adt D, Arch. Entwiokl. 
Meeh. Organ., 112 {1927), pp. 577-50S, figs. 6). — Studies of the effect of feeding 
dry thyroid and thymus to fowls showed that thymus feeding had no influence 
on the molting or pigmentation of the feathers. On the other hand, thyroid 
feeding induced molting, and if continued some of the new fearhevs were 
white. If the thyroid feeding was discontinned, the new feathers coming 
In were pigmented normally but they did not come in completely over the entire 
body. 

ITELD CEOPS 

Crops and plant breeding, P. L. BNonEDow (In Agricultural Research in 
1927. 1/mdon: Boy. Agr. 800. England, 1926, pp. .—Topics discussed In 
this review of recent research activities (B. S. E, 69, p. 221) include BngUsh 
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cereal varieties, seed setting and heredity in the cabbage group, reversion and 
deterioration in plants, and grass mixtures^ 

[Agronomic studies at the OonnecticTit Storrs Station] (CownecU&ut Storr$ 
Sta, Bui. 150 {1928), pp. 5-9, figs. 2). — CJomparative tests wherein strains ot 
Green Mountain, Irish Cobbler, and Busset Bural potatoes, grown in isolated 
rogued plats during several years at the station, outyielded certified strains of 
these varieties from other States although having higher percentages of plants 
infected with degenerative diseases, demonstrated that vigorous seed potatoes 
can be grown in Connecticut provided the percentages of degenerative diseases 
be kept reasonably low. Using seed of Green Mountain dug at three maturity 
stages, the diseases increased in the resulting crop and the yields decreased 
with the greater maturity of the seed. 

Alfalfa receiving no treatment during 10 years except 200 lbs. of potassium 
chloride per acre every third year maintained good stands and yields. Alfalfa 
responded much better to x>otassium than to pho^horus, application of the 
latter seeming to encourage weed growth. It also gave a better response than 
red clover to potassium. Better stands and thriftier alfalfa were obtained 
where Hubam sweet clover rather than oats was the nurse crop. 

Fertilizer treatments on pastures grazed by yearling steers and on crops in 
dairy farm rotations and cutting tests with alfalfa are noted briefly. Only 
tillable areas were found suitable for increasing pasturage with sweet <dover. 

Plants for intercrop pastures [trans. title], E. DofiBENKO (Dojasenko) 
(Nauoh. Agron. Zhur. {Jour. Landw. Wias.), 5 {1928), No. 4, pp. 235-274, figs. 8; 
Eng. aha., pp. 273, 274)* — elaborate studies to determine the merits of a num- 
ber of forage grasses and legumes for temporary pastures in the rotation after 
grain harvest before planting potatoes and on fallow before plowing, data were 
recorded on growth, increase, aggressiveness, and durability. Plants outstand- 
ing in pasture value in the earlier phases of the work have included Avena 
eikttior, DacfgMa glomerata, Featuca pratenaia, F. arimdkiaoea, Agroatia alba, 
Bromm arvenaia, B. moUia, B. aecatinua, Tritimm cmimm, TrifoUam pratenae, 
and Anthyllia vulneraria. 

The intensive treatment of grasslandi, Lobd Bledisloe {London: P. 8. King 
<g Son, 1928, pp. 32). — A popular exposition of modem grassland management 
is presented, with brief accounts of experiments on the fertilizing of pasture and 
on grazing. # 

Alfalfa, J. F. Cox and C. R. Megee {New York: John Wiley d Sana; London: 
Chapman d Hall, 1928, pp. XI +101, pL 1, figa. 45).— Intended primarily for 
fanners and vocational students, this book gives practical information on the 
growing, management, and utilization of alfalfa for hay or seed. 

Relation of plumpness and viability to color of Grimm alfalfa seed, J. O. 
Atbbs {Seed World, 25 {1929), No. 2. p. 17).— In samples of Grimm alfalfa seed 
from southern Idaho the brown seed content averaged 13 per cent and the green 
seed 11.5 per cent. Fewer shriveled brown than green seed were found. The 
brown seed contained less hard seed, produced more abnormal sprouts and the 
more vigorous normal sprouts, and showed more rot than the green seed. 

The characteristics of alfalfa (Medicago saliva) seed from Turkestan 
[trans. title], N. Kouuechoft {Compt. Bend. Assoc. Jniematl. Eaaaia Bemenoea 
{Proo. Intematl. Seed Testing Assoc.), 1928, No. 3, pp. 5-17; Eng. aha., p. 16; 
Ger. aha., p. J7).— The name “Turkestan alfalfa” as characterizing a uniform 
variety is held incorrect, since alfalfa seed samples from various localltieB in 
Turkestan differ decidedly in qnalities and in content of (^aracteristie foreign 
matter. 

3684a-2& 8 
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Field experiments with alfalfa in 1925-1936 [trans. title], N. N. Bai^. 
SHEV {Trudy Vzbeh, Selsk. Klioz. Opytn, Sta.y No. i (1928), pp. 55-77, flgit. 9),^ 
Alfalfa responded favorably to superphosphate (acid phosphate) on the gray 
roils of Turkestan Applications at the rate of 100 lbs. of phosphoric acid per 
arie were most effective and were profitable, tbo effect liistinc: well into the sec- 
ond year, whereas a repeated application did not rcsull in a yield increase. The 
increase in alfalfa yields was accompanied by a dwTeasi' in weeds Spring appli- 
cation oC fertilizers gave bettor results than an application after cuttings. 
Di'-king sui'inssecl harrowing, although either practice in the si>ring was bolter 
than when done after cutting. A cover <Top of wheat did not favor the alfalfa. 
Its depressing effects were observed also on the next 3 'oar’s crop, but as the 
alfalfa developed the depression due to the cover crop disai)peared. 

The effects of early planting on the composition and yield of com, B. A. 
Beown {Cornecticiit Storrs Sta. Bui. 151 flPSS), pp. SUSl, figs. 4 ). — ^When 
planted about the average date of the last killing frost (May 3), 3 weeks before 
the usual planting date, several corn varieties averaged 769 lbs., or about 10 
per cent, more dry matter per acre than from May 27 planting. Eureka was 
the only varietj’ giving significant increases in green silage from the early 
planting, indicating that most of the increase in weight of dry matter was due 
to greater maturity at harvest. In 1924 the very cool spring retarded the early 
planted corn so that no advantage was derived from the practice that year. A 
comparison of the grain yields of three varieties showed the increase from early 
planted com to be 4.8 per cent In total yield and 3.9 per cent in the quantity of 
hard corn. The general results suggested that corn might he planted earlier 
profitably in Connecticut. 

A study of the locular composition in Cambodia cotton, V. II. Ayyab (Apr, 
Research Inst., Pusa, Bui. 178 (1928) y pp. [21+85, pis. 3 ). — In observations on 
two strains of Gossypium hlrsutum and on a strain from Q. hlnutumXG. pur- 
puresceusy seasonal fluctuation was noted in the stigma tic composition of the 
flowers produced on the same plant, 6-locked bolls being generally produced 
early in the season. The number of 5-locked bolls and the number of the re- 
mainder of the bolls produced by a plant wore correlated positively, and the 
regression lines were linear. The number of ovules per lock was liighest in a 
3-locked boll and least in a 6-l<)ckod, whereas the reverse held true for number of 
ovules per boll. The variation in number of ovules was least in 4-lo(*kod bolls 
and highest in 5-locked holts. AVlien the number of ovules per lock increased 
there seemed to be a proporlloiiate and absolute Increase in the number of 
seeds set. With the number of ovules kei)t constant the relationship between 
fecundity and locular composition varied with the strain. The weight of seed 
cotton per seed was least In a 5-lockod boll and highest in a 3-locko<l boll. 

Cotton production among the negroes, O. Mowtkil {Jfttai Actuel de Nos 
Connaissanccs surVAfrique Occidentale Francaise.-^IV, he Ooton Chc^ 7es Noirs. 
Paris: Com. jStudes Hist, et Sci. Afriquo Occident. Fromg.y f527, pp. 100, pis. 3, 
fig. 1). — ^An account of the development au<l present status of cotton growing 
and the utilization of the crop b.v the natives of French West Africa. Informa- 
tion is given on producing districts, varieties, cultural practices, and the prepa- 
ration of cotton fabrics. 

The British Ootton Growing Association: Twenty-third annual report 
for the twelve months ending Becemher 61, 1927 {Brit. Cotton Gro^oing 
As$oe. [Pttb.] 101 {1928), pp. 61y pis. 10). — ^This report describes the activities 
of the association (B. S. R., 58, p. 684) <luring 3027 and gives summary accounts 
of cotton production in the British colonies and iwssesslonB, 

Correla tions between some quantitative characters in flax [trans. title], 
N. B. Matveev (Matwebw) {NauoK Agron, Zfiur. {Jour. Landw. Wise.), 5 



1929] 


FIELD CEOPS 


535 


(1928), No, 2, pp. 94-105, fig, 1; Oer. abs., pp, 104, 105),— An extensive list of 
correlation coefficients is tabulated from studies on important stem, fiber, and 
seed characters of flax grown in 1925 and 1926. Both slight and extreme varia- 
tions were noted in the coefficient of pairs of characters. Variations in this 
regard seemed due to both genetic and environmental causes. The striking 
variations in corrffiation appeared in most cases to preclude the use of certain 
characters as indirect criteria in selection work. 

Effect of the age of pollen, upon the &ex of hemp, E. A. Bessey (Amer, 
Jour, Bot,, 15 (1928), No, 7, pp, 405-411)- — When female flowers of hemp were 
aitificlally pollinated at the Michigan State College at different times in the 
day with pollen ranging in ago from fresh to 01 hours old, tlie sex ratio, as 
revealed by seeds planted the next year, was not significantly different whetlier 
the pollen used was fresh or collected hours before. 

Studies In the jowars of Gujarat. — The Jowars of the Surat District* 
M. L. and G. B. Patfl (IncHa Dept, Agr, Mem., Bot. t^er,, 10 (1928), No. 1, pp. 
[5] +57, plH. 6, fig. 1). — Important varieties and pure strains of jowar (sor- 
ghum) cultivated in Surat are described as to agronomic and botanical char- 
acters, yield, and vaiiability. Detailed treatment is accorded the botanical 
characteristics of the plant, including stem and leaves, inflorescence and bloom- 
ing, and the head; natural cross-fertilization; and the heritable nature of 10 
agronomic characters. 

Potatoes, W. J. Squhibell and A. H. MacLennan (Ontario Dept. Agr. Bui. 8S9 
(1928), pp. 23, figs. 9). — ^The climatic, soil, fertility, and cultural requirements 
of potatoes are described from extensive investigations at the Ontario Agricul- 
turnl college, and information is given on harvesting, storage, marketing, and 
seed certification. 

The Green Mountain, Rural New Yorker, and Irish Cobbler varieties have 
been of the gi’eate&t economic imporlunce in Ontario, with Green Mountain 
leading in test yields. Exx>eriments showed that where season and labor condi- 
tions permit, larger acre fields would be obtained if the main crop potatoes 
were planted somewhat earlier than the usual May 15 to June 1. The best 
table quality came from the earliest plantings when the tul)Crs wore mature 
at harvest. 

Where seed potatoes were variously exposed to light and heat late in May for 
3 weeks before planting, late potatoes kept on the bam floor and planted whole 
with short sprouts attached surpassed seed tubera submitted to other exposures 
in total yield and in marketable potatoes. Tubers kept in a dark root cellar 
and carefully planted with sprouts attached averaged 2S.7 bu. more per acre 
than similar potatoes with sprouts removed. Tubers exposed to open air were 
injured considerably by temperature changes. 

Both total and marketable yields rose consistently with increase in the size 
of oneeyed sets from ^ to 2 oz. As the number of eyes rose from 1 to 5 in 
1-oz. potato sets, there was usually a decrease in the size of the largest tubers 
and in marketability and an Increase in the average total acre yi^d. Sets 
placed with eyes downward and sets with eyes upward gave like average acre 
yields. One-eyed sets ftom the middle part of the tuber generally outyielded 
those from either end and made a more marketable crop. Tubers planted the 
same day cut outyielded those planted 4 or 5 days after cutting. Freshly cut 
tubers coated with land plaster surpassed limed and, untreated seed in order. 
Ground brick and road dust were also effective for this purpose. All factors 
considered, from 3- to 5-in. depths appeared desirable on the clay loam soil, 
with rows from 80 to 33 in. apart and sets dropped from 10 to 14 In. apart. 
In cool, rather wet seasons results favored hill culture, while in hot dry summers 
levffi culture did best. 
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Yield and plant population in sugar beet, F. L. Englbdow, C. A. Mahkb, 
J. H. Smith, H. K. Wiliiams, H. Pail, and F. Ratns (Jour, Agr, Sd, [Erig* 
land], 18 (1928), No. pp, 5U-601, figs. S).— In spacing experiments with sugar 
beets in Oambridgesliire, Hertfoidbliire, and Norfolk fceedlings o£ various fre- 
quencies per foot of row were singled to 10 in. apart The technique is given 
in detail. 

From irregularities in the seedling population, cost and success of singling 
seemed to be largely determined by germination of seed and mechanical 
efficiency of the drill. Limited data suggested that tlie fluctuations in sugar 
content arising from variations of interplant spacing in any one field were not 
of agricultural significance. In every field root size steadily decreased with 
increase in population density, which ranged in value from 0 to 6 or more 
plants per 4 ft of row. The average yield per acre from unit lengths of row 
was closely related to density of population. One plant per 10 in. of row 
seemed ideal for English conditions. On all the fields monetary return was 
significantly limited by defects in population density, these largely originating 
in the seed and the seed drill. 

Experiments in the cultivation of the sugar beet crop in the west mid- 
lands during 1927, W. M. Davues (Jour, Agr, 8cL ^England], 18 (1928), No. 
4, pp. 62&-633, fig. 1). — Cultural experiments by the Harper Adams Agricultural 
College demonstrated that subsoiling was not needed where the soil did not 
lend to form hard lower layers, although deep cultivation is essential. Eidge 
culture disinctly surpassed flht culture in acre yields and money returns. 
Narrow rows did best, the 18-in. spacing seeming most practical for high yields. 
The width of hoe was less important than row width, a medium width hoe 
(from 6 to 8 in.) being favored. A marked relation was observed between tons 
per acre, gross returns, and relative net profits. 

Certain acid soils and growth of sugar beet, O. Newlands (Jotir, Agr, Sci. 

. [England], 18 (1928), No, 4, pp. 704-712). — Certain soils fiom northeast Scot- 
land were examined to determine the cau^ of variation in the growth of 
sugar beets. Field conditions and mechanical composition did not account for 
the variations. 

A certain degree of correlation was noted between pH value, readily extract- 
able calcium, and beet growth. In general when the pH was below 5.3 and 
extiactable calcium below 0.12 per cent growth was poor or failed, whereas 
above these figures it was good, but only relatively so, since all the soils were 
below pH G.2. Comparing soils of equal extractable calcium content, that 
with higher humus content had the higher lime requirement. In an examination 
of two samples from areas of poor beet growth and two from areas of better 
growth, but all from one soil type, the results for pH value, lime requirement, 
exchangeable calcium, tiratable apidlty, and degree of saturation all cor- 
related well with each other and with beet growth. 

Varietal tests of Russian sugar beets in America duidng 1927, G. Stew- 
AET (New Yorh; Amtorg TroMng Oorp., 1928, pp, 30, figs, f 8). —Varietal trials 
In 22 localities in the United States and Canada In 1927 showed that Russian 
sugar beet seed produced good stands and in general made good yields, with 
satisfactory purity and sugar contents. 

Sugar cane and Its culture, F* S. Bable (New York: JoJm Wiley d Sons; 
London: Chapman d MaU^ 1928, pp. Vll-hSSS, figs, 24),— Designed for both the 
practical fi^d man and the sugar cane teclmologlst, this volume in part 1 
treats of the history, propagation, botany, and varieties of sugar cane, and of 
diseases, insects, and other pests of the crop. Part 2 is concerned with 
climate, soils, and cultural methods. An annotated list of sugar cane varieties 
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(B. S. E., 46, p. 835) and brief statements of the status of the cane sugar 
Industry in important producing countries are appended. 

Sugar cane Tarieties in Cuba, F. S. Earle {Planter and Sugar Manfr,, 81 
(19B8), Nos, 19, pp. 861, 862; 20, pp, 383-385; 21, pp, kOk, ¥>6; 22, pp, 4Uf 4^5, 
489; 23, pp, 448^445, 459, 460; 24, pp, 462-’464; 25, pp, 482-484) -—This paper 
records the results of extensive varietal studies and comparisons with sugar cane 
varieties, seedlings, and hybrids pertaining to Important groups and tested in 
different localities in Cuba. 

Denton wheat, a new variety for north Texas, A. H. Leidigh, P. O. Mangels- 
DOSF, and P. B. Dunklb {Texas Sta, Bui, 888 {1928), pp. 20, figs, 4). — ^Denton, a 
pore line selection from Mediterranean (soft red winter) wheat, developed at 
the Denton, Tex., Substation is described as a typical Mediterranean wheat in 
practically all characters except stem color, which is yellow rather than blue. 
According to the data recorded from the various tests, Denton has proved 
superior in yield, rust resistance, strength of straw, and baking quality to 
varieties commonly grown In north Texas and bids fair to replace extensively 
varieties currently grown In the region. 

A study of variations of Marquis wheat in relation to different spacing 
of plants, G. E. DeLong {Set. Agr., 9 {1929), No, 6, pp, 282-800, ^s, 10), — Con- 
sidering that Marquis 10 B, one of the purest strains of the variety available^ 
varied widely in several important tiller and spike characters of which glume 
length was the most constant of those studied when planted in several spac- 
ings at Lacombe, Alta., the author holds that other strains of Marquis and 
other varieties of wheat may also be subject to extreme variations in morpho- 
logical characters when grown under varying conditions of environment It 
seemed essential that spikes of similar maturity and grown under similar en- 
vironmental conditions should be selected for strain comparisons. 

Studies on the root system of spring wheat [trans. title], M. N. Kravtsov 
(Cbavzov) {Naueh, Agron, Zhur, {Jour, Landw, Wiss,), 5 (1928), No, 2, pp, 
80-93, figs, 8; Eng, ate., p, 93), — ^According to the results of experiments re- 
ported, the primary root system of spring wheat under natural conditions 
remains vital until growth ceases, even penetrating deeper than 100 cm. (39 in.). 
It may also supply moisture during the ripening period when the upper soil 
layers are dry. In years of drought the crop is produced practically entirely 
through the activity of the primary roots. The secondary root system depends 
on the moisture in the upper layers for its appearance and development, being 
depressed by drought, and since it is later, is not so extensive as the primary 
system, developing a mat at about from 30 to 35 cm. deep. Early seeding in 
dry regions secures a normally developed secondary root system, whereas de- 
layed seeding reacts unfavorably and with reduced yields. The root system 
is considered an additional criterion for the s^ection of varieties for dry 
conditions. 

Difference in length of vegetative period in winter and spring wheat and 
rye [trans. title], P. E. Grebennikov {Nauoh, Agron. ZTiur, {Jour, Landw, 
Wiss,), 5 (1928), No, 9, pp, 682-637; Eng, ahs,, p. 637), — Comparative plantings 
of winter and spring varieties of Triiieum vuJgare, T, durum, T, turgidum, and 
rye showed that spring-sown winter wheat and rye did not produce spikes the 
following summer, whereas the heading of spring-sown spring wheat and rye 
took place characteristically in different periods. Sown at the same time as 
winter crops, spring and winter wheat and rye all headed the next summer. 
The heading periods differed among groups and varieties and not as to Efpiing 
or winter habit, each group comprising early and late races. Winter and £(prlng 
wheat and rye sown late in the fall did not differ much In laigth of vegetative 
period. 
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The use of ultraviolet rays in judging grain, J. Tatjsz and H. Rumm, trans. 
by A. Kemeny {Northwest, Miller^ J57 (1929), No. 2, p. JW)* — ^Whon examined 
under ultra-violet light, kernels of com ai>peared light purplish blue, barley 
pale green, oats pale blue, and wheat blue. The <‘olors were particularly 
noticeable on those parts of the grain where the bran coat was thin. Of the 
principal constituents of wheat kernels, starch was bluo to purplish blue and 
gUadin and glutenin blue to bluish gi*een in color. 

Wheat kernels with Intensive green duoresconcG were always somewhat 
shriveled and smaller than the blue oiie.s. Those exhibiting an intensive blue 
iluorescence usually were lieavy, fully developed, and large, whereas the 
rest, pale blue and brownish berides, were mostly of medium size and quality. 
The kernels showing an intensive green fluorescence seemed to be those not 
fully ripe before the wheat was cut, such that they differed from ripe grain 
in chemical constitution. No differences were found either in the germina- 
tion or in the moisture contents of kernels of green and of blue Iluorescence. 
The number of kernels showing green fluorescence decreased with tests each 
month until after about 0 months when practically none were found. 

Bateson^s experiments on bolting in sugar beet and mangolds, A. I). Hall 
(Jour, Genetics, 20 (1928), No. 2, pp. 219-231). — ^Experiments by the late W. 
Bateson on the bolting of sugar beets and mangels are reported by the author. 

Ordinary stocks of mangels, sugar beet, and garden beet are held to con- 
stitute mixed populations mainly biennial in habit but containing Individuals 
which will bolt under ordinary conditions in the open. The proportion rises 
rapidly under conditions favoring bolting, e. g., early sowing. Sowing under 
glass at the beginning of the year and transplanting into the open about April 
induced about 70 per cent of the seedlings to bolt. 

Selection of seed for two or three generations ffoni plants not bolting under 
such forcing conditions brought forth strains of seed neither bolting in ordi- 
nary open plantings nor when forced. Differences of individuals in bolting 
tendency or in resistance to conditions encouraging bolting were shown to be 
genetic in origin and inherited. While high resistance v. low resistance to 
bolting did not seem to be a simple character, the evidence was insufllcient 
for a definite factorial scheme. In leeks the tendency to b<dt was only ob- 
served when early sowings were made in December or early January, whereas 
onions follow a different rhythm, bolting not being induced by early sowing. 
The experiments suggested that commercial stocks of seeds of mangels, sugar 
beet, or garden beet can easily be freed from strains susceptible to bolting 
uuder normal growth conditions. 

Seed germination in certain Now Mexico range grasses, O. V. Jackson 
(Bot. Gaz., Sd (1928), No. S, pp. 270-294, figs. 5). — ^The results of germination 
tests with seed of a number of species of range grasses are tubulated. The 
annual rainfall, especially during growth and at harvest, seemed to affect the 
vitality of the seed. The rather impermeable seed coat in Sporoboius seed, 
excepting S. airoides, required puncture by scratching or pricking before good 
germination resulted, soaking or even sliaking for 0 hours in sand having 
little effect 

The effect of high pressure on the percentages of soft and hard seeds of 
Hedicago sativa and Melilotus alba, P. A. Davies (Amer. Jo'ur. Bot., 15 (1928), 
No. 7, pp. 493-436). — ^Further experiments (B, S. R., 59, p. 228) are reported on 
the effects of pressures of 2,000 atmospheres at 18® 2® O. on the germination 

and hard and soft seed content of alfalfa and sweet clover. 

Tests just after the pressures were applied showed the optimum duration 
for the lowest percentage of soft seed to be 1 minute fox* seeds of M. sativa 
and 10 minutes for seeds of Jlf. alba. The most soft seed and the least hard 
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seed occurred in the 10-mlnute exposure for M, aatim and in the 30-minute 
exposure for M. alba. In tests 30 days after pressure the lowest percentage 
of soft seed was found in the 2-minute exposure for Jf. saUva and in the 10- 
minute exposure for M, alha. The percentages of hard seed resembled those 
in tests just after the pressuies were applied. Excepting the 1- and the 10- 
mliiute exposures for seeds of M, mtiva, tests 6 months after pressure showed 
higher percentages of soft seed than in the SO^day tests. In every test the 
percentage of soft seed was higher and of hard seed lower than in the control. 

A survey of weed seed impurities of agricultural seed produced in 
Canada, with special reference to the determination of origin, F. T. 
WAHLEN (Gompt, Rend. Assoc. Intemafl. Essais Sentences (Proc. IntcmaU. 
Seed Testing Assoc.) , 1928, No. S, pp. 19-66, figs. S; Fr. abs., pp. 61-68; Ger. 
abs., pp. 6J/-66 ). — ^Tables show the relative constancy, dominancy, and frequency 
of the seeds of other cultivated plants and of weeds in samples of seed of red 
clover, alfalfa, sweet clover, timothy, brome grass, western ryegrass, oats, 
wheat, barley, and flax grown in different localities in Canada. Production 
districts are indicated, and characteristic weed seed impurities are pointed out, 

HOETICraTTJEE 

[Horticultural Investigations at the Canadian experimental stations and 
farms] {Canada Expt. Farms, Rpts. Supts. 1927, Agassist (B. C.) Farm, pp. 
21-24, 25-29, fig. 1; Beaverlodge (Alta.) Substa., pp, 36-62, figs. 4> Brandon 
{Man.) Farm, pp. 52-60, 61-6i, figs. 8; Charlottetoxon {P. E. I.) Sta., pp. 23-35, 
86-88, figs. 5; Fredericton {N. B.) Sta., pp. 25-31, $4, 85; Marrow (Ont.) St<k, 
pp. 27, 28, 29; Indian Head {Sask.) Farm, pp. 31-43, 45-50, figs. 2; Kapvskasing 
{Out) Sta., pp. 31-34, So, 36, 37-40; Lennoxville {Que.) Sta., pp. 37-47, fig. 1; 
Morden {Man.) Sta., pp. 16-86, figs. 4; Rosthern {Sask.) Sta., pp. 24r-29, 31-34; 
Scott {Setsk.) Sta., pp. 31-87, 39-45; Swift Current {Sask.) Sta,, pp. 26-31, $3-36, 
fig. 1; La Ferme {Que.) Sta. Rpt. Supt. 1926-1927, pp. 28-35, 88-40 ). — ^Brief 
reports are again given (E. S. R., 68, p. 836) by W. H. Hicks, W, D. Albright, 
M. J. Tinline, J. A. Clark, C. P. Bailey, H. A. Freeman, W. H. Gibson, S. Bal- 
lantyne, J. A. McClary, W. R. Licslie, W. A, Munro, V. Matthews, J. G. Taggart, 
and P. Fortier, respectively, on the results of miscellaneous varietal and cul- 
tural studios with fruits, vegetables, and flowers. 

[Horticultural investigations at the Invermerc, B. C., Experimental Sta- 
tion, 10B7], R. G. Newton {Canada Expt. Farms, invermere {B. C.) Sta. 
Rpt. Siipt. 1927, pp. 18-22, 25-29, 30, fig. 1 ). — In addition to brief reports on 
general horticultural work, mention is mode of the results of plant breeding 
studios. 

Three promising new varieties of garden peas, designated as Bruce, Director, 
and Kootenay, arc recommended on accoimt of high productivity and good 
quality. A dwarf pea obtained by crossing Lincoln and Arthur is recom- 
mended for the home garden. 

[Hoi*tLcultural investigations at the Sidney, B. 0«, Experimental Station, 
1927], E. M. Straight {Canada Expt. Farms, Sidney {B. C.) Sta. Rpt. Supt. 
1927, pp. 12-29, 31-34, 35-38, figs. 7 ). — The results of miscellaneous experi- 
ments with fruits, vegetables, flowers, and nuts are briefly presented. 

Measurements of the effect of nitrate of soda, muriate of potash, and super- 
phosphate (acid phosphate) used separately and in combination on the growth 
and yield of apple trees showed the nitrate used alone to be outstandingly 
effective However, twice as much nitrate of soda was used alone as in the 
complete mixture. In the case of pears nitrate of soda was again the most 
effective fertilizer. 
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Observations on strawberry seedlings resulting from open pollination showed 
wide variation within the Individual progenies. 

Conforming with the results of Thompson (B. S. R., 65, p. 636) suckering of 
sweet com reduced yields.' 

In rhubarb forcing, exposure of the roots to frost before storing increased 
yields and promoted earliness. Soil proved a bettor covering for roots than 
did straw. 

In comparing paper and dust mulch in pea culture, somewhat larger yields 
were obtained with the paper. 

[Horticultural investigations at iho Summerland, B« O., Experimental 
Station, 1927], W. T, Huntbb (Canada ExpL Farms, Summerland (B, 0,) 8ta, 
Bpt, Supt 19^7, pp. 4-35, S6--41, fig, Jt).-^he usual annual report (E. S. B., 58, 
p. 836). 

In pomological studies, conducted by R. 0. Palmer, it was observed that In 
red apples the development of red color was closely associated with maturing 
processes. In respect to size increment, it was noted that apples continued to 
increase at a comimratively uniform rate right up to the final picking. Data 
upon several varieties suggested that the ease of separating the fruit from the 
spur Is an important index to picking maturity. Seasonal changes and varietal 
differences In hardness suggested that the pressure tester is not well adapted to 
general use. The browning of seeds was not and changes in ground color were 
valuable indexes to maturity. Water core, since it commonly de\ eloped in late 
picked fruit, had some value as a maturity index. 

Shriveling In storage was observed to vary with varieties and to be reduced 
by late picking^ Bor fruit in common storage late picking favored long key- 
ing, The pressure test proved valuable for recording changes in stored fruit. 
Varieties differed markedly In resistance to scald and breakdown. Concerning 
breakdown, the stage of maturity at which the apples were picked was an 
Important factor in control, late picked fruit being particularly susceptible. 
The color chart proved an effective help in determining the time to harvest 
apples. 

In a general report by W. M. Fleming on vegetable and flower growing activi- 
ties, there are included the result.s of a study of the influence of soil temperature 
upon cantaloupe planting in which it was found that a soil temperature of 60® 
B. at a depth of 2 ft. was the optimum for planting this crop. The beneficial 
Influence of plant protectors was evidenced in higher yields of cantaloupes 
from the protected plants, both those transplanted and those sown in situ. 

[Horticultural investigations at the KeutviUe, N. S,, Experimental Sta- 
tion, 1927], W. S. Biaib (Canada Bxpt, Farms, KenMUc (JV. 8.) 8ta, Bpt, 
Bupt, 1927, pp, 11-^8, fig, 1), — ^Experimental work with various fruits, v^e- 
tables, and flowers is again discussed (B. S. B., 58, p. 837) . 

Nitrate of soda, 100 lbs. per acre, applied broadcast to strawberries after the 
start of growth materially increased yields. Larger applications were not 
profitable. The same sized application of nitrate of soda as an autumn top- 
dressing gave consistent increases In yield. Comparing nitrate of soda and 
cyanamide as antunm top-dressings, the former was found more effective In 
stimulating fruit bud formation. 

Observations on the results of fertilizing red raspberries in the fall and 
spring with nitrate of soda tind cyanamide showed the fall to be the better season 
for applying cyanamide and spring for nitrate of soda. Data on Burbank and 
Giant Prune trees grown from different sized nursery stock showed no material 
differences at the eud of 14 years. 
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Vegetable gardening In Alaska, O. 0. Geoegbson {AlaBka Bias, Bui. 7 (i99S), 
pp. 59, figB. 5). — ^Briefly describing the climate and soil conditions under which 
vegetables are grown in Ala*?ka, the author outlines ^various cultural practices 
which have proved successful, describes the construction of hotbeds and cold- 
frames, and discusses the testing of seeds and the culture of the various vege- 
tables that may be grown. The vegetables are divided Into three general groups 
according to their adaptability to Alaskan conditions. 

Cold storage investigations with fruits and vegetables, H [trans. title], 

E. Flank and B. Sohneeder (Beihefie Ztschr. Qesam. Kdlte-Indus., $ (19B8), 
No. S, pp. 47, figs. B6). — Supplementing an earlier report by the senior author 
(B. S. E., 68, p. 535), further information is presented on the most favorable 
temperature, relative humidity, air movement, and average length of storage 
life for various fruits and vegetables, including varieties of the cherry, goose- 
berry, apricot, plum, prune, pear, pea, snap bean, cucumber, lettuce, and tomato. 

Fruit Breeding Farm, P. E. Haralson and A. N. Wmcox (Minn. Sort, 57 
(1929), No. 1, pp. 7-13). — This report presented in two parts, (A) General 
Eeport, by Haralson, and (B) Eeport on the Scientific Work, by Wilcox, covers 
the 1928 activities. 

Under part B are reported the results of a survey of apple and plum seed- 
lings at the station, in which it vtus found that most of the crosses were repre- 
sented by only a relatively few individuals, too few in many cases to Justiftr 
drawing conclusions as to the value of the parental cross. Several varieties 
of strawberries possessing desirable characteristics were self-pollinated in an 
attempt to develop pure lines for future recombination. Mention is made of 
a quick method devised by J, H. Beaumont and* A. 0. Hildreth for determining 
the hardiness of apple trees by a simple examination of the twigs and buda 

The behaviour of certain peairs on various quince rootstocks, B. G. 
Hatton (Jowr. Pamol. and Sort Boi., 7 (1928), No. S, pp. B16-2S3, pU. S, fig. 1).-^ 
That the type of quince root employed in propagation of pears may exert a 
profound influence on the scion was indicated in studies at the Bast Mailing 
Eesearch Station, Bngland. Of seven types of stocks designated A, B, 0, B, B, 

F, and G, only three, A, B, and O, were found of general commercial value, 
the others showing marked incompatibilities with many of the pear varieties 
used In the study. Certain pear varieties manifested distinct preferences for 
particular quince stocks, occasionally even for the types proving generally un- 
satisfactory. A study of the root systems of the various stocks when budded 
to pear showed more vigorous development in the case of A, B, and 0. Com- 
paring the growth and the fruiting of pears on A, B, and 0 roots it was found 
that trees on O made the strongest early growth and were first to bear fruit. 
At the same time quince 0, growing on its own roots, was typically dwarf and 
unproductive, while comparable trees of the less favored and rejected stocks 
grew vigorously and fruited freely. 

Plums and prunes on various stoclcs, W. W. Cooke (Agr. Gass. N. S. Walea, 
39 (1928), No, 11, pp. 85^55) .—Eecords taken In 1927 at the Yanco Experi- 
ment Farm, New South Wales, on the yield and grade of dried Eobe de 
Sergeant and Agen prunes obtained from trees budded on Myrobolan, Marianna, 
apricot, and peach roots showed the maximum yields in one variety on apricot 
and In the other on peach roots. Marianna was not found a satisfactory root- 
stock for pltuns or prunes under irrigation. Measurements of height, spread, 
and trunk girth showed the maximum development on apricot and peach roots. 

Fertilization of the grape [trans. title], C. HtTSSESRE (Ami. Agr. BuUse^ 28 
(1927), No. 1, pp. 73, 74).— -In experiments conducted at Jussy, near Geneva, by 
the Federal Institute of Agricultural Chemistry of Lausanne, barnyard manure 
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alone gave practically the sauie yields of grapes as did one-half the manure 
supplemented with chemicals. Sugar and acid oonteuls were nearly alike in 
both cases. In another test at Pully tlie absence of potassium reduced yields, 
increased the sugars, and reduced acidity. Nitrate of soda, as compared with 
no nitrogen and with cyanamide. Increased yields but had little efee<*t on sugars 
or acids. 

The best oranges of the Par Past, T. Tanaka {Jour. Heredity, 20 (1929), 
No, 1 , pp. 36-45, ligs, 5). —An account of the Ponkan, Tankaii, Kosho-Tunkan 
and Haili omngos from Taiwan (Formosa) and the adjacent Chinese coast. 

Further evidence of the direct effect of pollen on the fruit of the date 
palm, R. W. Nixon (Date Grower^ s Inst Rpt, 4 (ifl37), pp. 7-i^).— Continuing 
earlier studies (E. S. R., 69, p. 43), “Mosque” pollen which produced large 
fruit and seed of late maturity was compared with Fard No. 4 pollen which 
produced small fruit and seed ripening early. In many instances the pollens 
were applied to different strands of the same flower cluster. The invariably 
consistent differences obtained confirmed the earlier finding that pollen has a 
direct influence In tlie date. In nine tests at Indio, Mosque iiollen produced 
dates the dried flesh of which averaged 16.4 per cent heavier than that of 
comparable dates pollinated with Pard No. 4. 

In a test of over 20 males 3 appeared comparable to Mosque and 6 to Paid 
No. 4, indicating a wide variation in males. No consistent differences in the 
fruit as regards texture and flavor were noted as a result of pollination. 

Sugar analyses made by A. P. Sievers did not indicate any significant 
differences in sugar content that could be correlated with pollen. Abnormal 
seed appeared more frequently with certain pollens. The technique of 
experimental date pollination is discussed. 

Chemical studies of dates, M. T. Fattah (Dale Orotcer^s Inst Rpt,, Jf (1921), 
pp. 10^12 ). — ^In studies at the University of California with 24 lots of dates 
representing 14 varieties, there were found wide varietal differences in com- 
position. In general, ripening involved a decrease in sucrose and tannin and 
an increase in reducing sugars. No correlation was recorded between the 
sucrose or total sugar content and sweetness. Of various means of hastening 
the ripening of immature dates, heat and carbon dioxide appeared most 
practical as measured in a fancy and wholesome product. 

Pixperlments in storage of l>eglet Noor dates, W. K Bahoub and A. F. 
SiBVEEs (Date Orowefs ImU Itpt, 4 (1921), pp, 9, 10 ). — ^Dividing dates into 
groups according to maturity when harvested, it w’as foxind that slightly Imma- 
ture fruits September harvested and with a moisture content below 25 per 
cent could be held for 4 months without loss of flavor or color and with 
practically no increase in reducing sugars. At the same time comparable lots 
of fully riipe dates showed considerable increase in reducing sugars, became 
dark in color, and formed considerable sirup. Little difference was noted 
between 32® and 40® storage. Late October and November fruits of both 
stages of maturity kept in good condition for 4 months. The inferior keeping 
quality of early harvested, fully ripe dates is deemed to be associated with 
Iheir high content of reducing sugars, 

Unfruitfuliiess of the pecau, J. G. and N. 0. Woodeoof and J. E. Bajley 
(Georgia 8ta. Bvl. 14S (1928), pp. 40 , figs. 14 ). — ^Declaring that unfruitfulness 
in the pecan may be traced to three causes, (1) failure to produce pistillate 
blooms, (2) dropping of immature nuts, and (3) failure of kernel to develop 
properly, the authors describe the second cause as of greatest Import. Records 
taken in the station orchard in 1926 showed an average loss of 4C.9 per cent 
of the potoitial crop in the first drop alone. Following years of excessive 
production Instances were noted where all the pistillate blooms abscised prior 
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to pollination. Studies indicated that it was impossible by improved manage- 
ment to reduce dropping previous to pollination but it was possible to increase 
the number of flowers per cluster. 

A constant dropping of nuts ranging from 2 to 10 per cent per month was 
recorded from pollination to harvesting, reaching a peak in early May. Micro- 
scopic studies indicated that the May drop, which occurred just prior to or 
coincidentally with actual fertilization, was associated with unfertilized ovules. 
It is suggested that the May drop may be reduced by interplanting with proper 
pollinizers. 

A third distinct dropping occurred in summer and is held due to various 
factors, notably insect injury, abortion of the embryo, scab, drought, otc. The 
anatomical structure of the abscission layer is discussed. 

Based on a single year’s records with eight varieties, it was found that very 
short twigs, 4 in. or less, often dropped all of their nuts. Above 4 in. only a 
relatively small i>ercentage became completely unfruitful. In respect to the 
effect of the size of cluster, the records were inconsistent from year to year. 
In respect to position on the cluster, distinct differences were recorded. In a 
test of the effect of manure and fertilizers'; on dropping little variation was 
recorded in the case of three varieties between fertilizer treatments, varieties, 
or clusters, and led to the suggestion that even under favorable conditions one- 
balf of the pollinated flowers may drop. Differences wore noted in the capacity 
of different varieties to fill out properly. Dry weather, frost, insect injury* 
scab, mildew, soil poverty, and lack of cultnre were canses of poor filling. Notes 
aro given on varieties, distances of planting, climatic adaptation, and cultural 
practices. 

The I'eactlon of the medium in relation to root formation in Coleus, 
E. P. Smith {Bot, Boo. Bdinb. Trans, and Proc., 30 (19^-28), pt. i, pp. 53-58 ). — 
At the Royal Botanic Garden, Edinburgh, stem cuttings of C. blumei placed in 
water cultures of various pH values rooted most readily in a pH 6.5 medium. 
The condition of the reterve foods in the culling had a marked influence on 
rooting. Cuttings taken from plants grown in full sunlight and with high starch 
content rooted more readily and more profusely than others from plants in 
darkness whose chief reserves were reducing sugars. However, the relative 
effects of the different pH values were independent of carbohydrates. 

The lilac, S. D. McKwrATflY {New York: MnemWan Co., 1928, pp. XVI+S81, 
pis. 176). — ^Thls is a comprehensive study of the lilac genus, conducted princi- 
pally in the Arnold Arboretum but supplemented by observations at various 
points in America and Europe. The sections on history and distribution, de- 
scription of the genus and its sections with a key to the species, culture, and 
diseases and insect pests were prepared, respectively, by B. H. Wilson, A. 
Rehder, T. A. Havemoyer, and W. T. Councilman. 

The yellow day lilies, B. T. Mobrison {U. B. Dept. Agr. Oirc. 42 (1928) , pp. 
14, figs. 4)- — ^Extolled as possessing the valuable qualities of permanence, toler- 
ance to varied cultural conditions, long flowering season, and beauty, the day 
lily is discussed in relation to propagation, breeding, species and varieties, 
culture, and use with other plants. 

Garden guide, edited by A. T. De La Make (New York: A. T. De La Mare 
Co., 1928, 5. ed., rev., pp. $80, figs. 274). — ^ handbook (B, S. B., 39, p. 245) for 
the amateur gardener, presenting in a concise, practical manner information on 
the various details in the development and maintenance of a garden. 

City and suburban gardening, 0. C. Sheblock (New York: A. T. De La Mare 
Co., pp. X+186, pi. 1, figs. 75).— A popular discussion upon planning, planting, 
plant materials, and culture. 
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The unconventional garden, A. P. Hobt {London: Edward Arnold d Co., 
1928, pp- yiII+280)r—A general discussion in which the principal stress is laid 
on the description and behavior of various unusual and new plant materials. 

FOEESTEY 

TheJ development of governmental forest control in the United States, J. 
Oamebon {Baltimore: Johns Hopkins Press, 1928, pp. IX+ 4 II). — ^Tracing the 
development of the forestry situation in the United States from the days of 
apparently inexhaustible resources to the serious predicament now existing, the 
author points out the present-day need of more oUective governmental control 
to save the residual forests and help restoi-e the cut-over areas. 

Measuring forest-flre danger in northern Idaho, H. T. Gisborne {U, 8. 
Dept. Agr., Miso. Ptib. 29 {1928), pp. 6Ji, pis. 5, figs. U).—K general discussion 
upon the use of moisture content determinations of the duff or forest litter as 
an index to fire hazards in the western white pine forests of northern Idaho. 

Briefly reviewing the results of earlier investigations and discussing the 
physics of combustion as applied to the forest, the author reports the results 
of actual tests with duffs of different moisture content. From these he estab- 
lldies six zones of Inflammability, ranging from the noninflammable with a 
moisture content of over 26 per cent to the extremely inflammable with a mois- 
ture content of from 7 to 0 per cent Precipitation was the only weather ele- 
ment capable of rendering duff noninflammable during the forest Are season. 
The distribution as well as the amount of rainfall was important. Relative 
humidity was also concerned with inflammability, the hazard decreasing and 
increasing, respectively, with high and low relative humidity. Air temperature, 
wind velocity, and the rate of evaporation were important in their influence 
on the moisture content of the duff and in the case of wind on the spread of 
fire. Protection of the duff by shade retarded drying and suggested the value 
of light cuttings. 

The desirability of comparable studies with various forest fuels besides duff 
is emphasized, and a description of the duff hygrometer is appended, with 
notes on its use. 

The structure of softwoods as revealed by dynamic physical methods, 
A. J. Stamm (In Colloid Symposium Monograph, [VI], edited by H. B. Wsiam. 
Hew York: Chem. Catalog Co., 1928, vol. 6, pp. 88^108, figs. $). — ^Pour distinct 
methods of studying the anatomy of softwoods, (1) electroondosmotic flow, 
(2) hydrostatic flow with the application of Poiscullle’s law, ( 0 ) the overcom- 
ing of the surface tension of liquids in wood capillaries by means of gas pros- 
suro, and (4) the permeability of the sections to colloidal solutions containing 
particles of known size, were utilized in this study. 

DISEASES OF PLANTS 

Studies in the physiology of parasitism,— 2!, On the ontrance of parasitic 
fungi into the host plant, W. Brown and 0. 0. Habvnt {Ann. Dot. [London], 
41 {1927), No. 164, PP- 64S--662, fig. i).— This is said to he a completed statement 
of work previously in part reported upon as in progress (E, S. E., 66, p. 843). 

The authors state that membranes of paraffin wax, impermeable to one of 
the simplest electrolytes, were readily penetrated by germ tubes of BotryUs 
(finerea provided sufficient nutrient was available to the ispores to allow of 
good germination. Penetration in this case could not have been determined by 
any chemotropic influence acting across the membrane. Membranes of f 0 )> • 
malized g^tln, within limits of hardness, were likewise penetrated. These 
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membranes are highly permeable to crystalloidal substances. Penetration by 
the fungus hyphae was independent of the original distribution of the nutrient 
material. Membranes prepared from the epidermis of Allium scales and of 
Bucharis leaf were readily penetrated. The removal by thorough washing of 
any possible chemotropic substances present in the epidermal cells did not 
affect penetration, which occurred from the inner surface as readily as from 
the outer surface of these membranes. 

Bsperiments with a series of membranes of formalized gelatin, the hardness 
of which can be varied, showed different fungi to possess dhBCerent Intrinsic 
powers of penetration, so that by the use of such a series a rough standardiza- 
tion of the penetrative power of different fungi can be attained. Germ tubes of 
B. ckierea fail to penetrate the epidermis of Bucharis spp. and of certain other 
plants so long as the underlying leaf tissue is turgid, though when such turgidity 
is absent, due to plasmolysis or killing, the epidermis is readily penetrated. 

In the discussion which is given it is claimed that the only satisfactory 
theory of membrane penetration by fungi is that the stimulus to penetration is 
one of contact, and that the means of penetration is purely mechanical. 

Virulence, serological, and other physiological studies of Bacterium 
flaccumfaciens, Bact. phaseoU, and Bact. phased! sojense, 0. G. Shaup 
{Bot. Gaa.j 83 (1927), No. 2, pp, llS-m, pi. i, figs. 8). — morphological, a sero- 
logical, and a physiological study in connection with vimlence and acid aggluti- 
nation studies are made of the organisms causing hean wilt, including B, flao- 
oumfaoiens, bean blight, B, phasooli, and soy bean pustule, B. phaseoU sojense, 
and the results are detailed. These three forms all differ serologically and can 
be differentiated by means of the agglutination test. B, fiacoumfaisiens serologi- 
cally stands apart from B. phaseoU and B. phaseoU sojense, which are closely 
interrelated. This is said to be in harmony with cultural findings^ AU these 
organisms are more pathological to plants when the temperatures are high. 

Correlation of host and serological specificity of Bacterium campestre, 
Bact. flaccumfaciens, Bact. phased!, and Bact. phaseoU sojense, G. K. K. 
Lute and 0. G. Shabp (Bot, Gas,, 83 (1927), No, 2, pp, This paper 

and that above by Sharp are said to have arisen out of the project of the 
pathology division of the Hull Botanical Laboratory for a study of the phe- 
nomena of resistance or immunity-susceptibility as seen in the field of phyto* 
pathology. 

It is concluded that the agglutination test can be used to differentiate B. cam- 
pestre from B. phaseoU, B. phaseoU sojense, and B. fiacoumfaciens. Serologi- 
cally B. campestre, although distinct, is closely related to B. pTiascoli and 
B. phaseoU sojense, but less closely to B. flaccumfaciens, 

Cytologiciil studies of crowngall tissue, A. J. Bikes (Amer, Jour, Bot, 
H (1927), No. 1, pp, 25-37, pi, 1, figs, 5).— -For several years the author has 
studied interrelationships between Baoterlmi tumefaoiens and its host, as well 
as the influence of conditions (B. S. B., 49. p. 645; 50, p. 42; 53, pp. 448, 645; 
54, pp. 452, 842; 55, p. 850; 56, p. 746; 57, p. 258). These studies, and the con- 
clusions of others, as Eobinson and Walkden (B. S. B., 52, p. 146) , are considered 
to have presented a new viewpoint on the crown gaU problem. With this new 
conception it was thought that cytological studies might yield a worthy outcome, 
and the present paper gives the results of such work. What is termed an 
abstract of this work has been noted (B. S. E., 57, p. 252). 

In a summary of this fuller report it is stated that there is a progressive 
reduction in both gall and wound tissue (in consequence of repeated divl^ons) 
in the sizes of and nucleus and in the nucleoK^ytopIasmic ratio to a minlTnn m 
from which there is a sEje^t return, the mi nj m nn ii b^hi; reached more quickly 
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in the -wound tissue than In the gall tissue. Cell inclusions of several types 
appear to accompany the unusual metabolism of the gall tissue. A reduction 
in chromosome size accompanies reduction in nuclear size. It is suggested that 
the first tew unequal divisions of the cells of the tissue inoculated with the 
crown gall organism may bo influenced by positive traumatropie responses of 
the nuclei to the bacteria. In the crown gall tissue of tomato no clear evidence 
has been found that nuclear division occurs by amitosis or that any cell con- 
tains more than one nucleus. The earliest development of vascular elements 
occurs frequently among the smaller cells, whore such development appears to 
be associated especially with abundant food and mitotic activity. A similarity 
in structure seems to exist between wound tissue and crown gall tissue in its 
early stages. The stimulus which produces the gall appears to persist Indefl- 
nitely and to he comparatively difCuse, while that inducing the formation of 
wound tissue seems to disappear in a short time and to be comparatively 
localized. 

Studies in the ^enus Fusarium (sect Ion discolor) relative to invasion, 
A. S. HoitNE and »T. Mttier ([Ot. B//f.] Dept. and Indus, Research, Food 
Invest. Bd. Rpf. 1925-1926, pp. 5h, 55, fig. 1 ). — In work confined chiefly to an 
investigation of Pusarium (section discolor), all the strains available, Including 
cultures of the same name from diflCerent sources, differed in morphologictd and 
in physiological details, as color, sclerotial formation, chlamydospores, sporing, 
degree of septation, and reaction to carbohydrate. Saltation was observed in 
this section, notably in strains of F. cuhnorum and F. polymorph urn, as previ- 
ously in F, retioulatum and other fusarial forms. In some cases the parent 
strains and derived saltants exhibited greater differences than tliose between 
the named species, as F, sumhucitium and F. sulphuremn. The strains vary in 
their power of overcoming the internal physiological* resistance of the apple 
fruit to fungal attack. The parent strain and the derived sallant differ in their 
power of overcoming this resistance, the saltant exhibiting less virulence than 
the parent. 

Report of the imperial mycologist, W. MrR\B (Apr. Research Pma, 
tici. Rpfs. t926-27j pp. 1/5-55, fig. 1). — ^The pliylopiithologlcal iiortion of this 
report gives, in varying degrees.of detail, information regarding Cajanus indiaus 
wilt, chiefly as regards varietal rebislance; sugar cane mosaic and streak; 
cotton and sosame will; Piper hello wUt; cinehoua studies; Ciccr arietinum 
wilt resistance ; linseed w ilt ; maize attack by Bolerospora maydls; barley attack 
by HelmmthospoHuni satiwm ; t*otton seedling and guava fruit attack by a 
Phytophthora (P. parasitica?) ; chili seedling atiack by Pythiuin aphaniderma- 
ium; sterility in rice grains iFu8a7ium ap. ?) ; and smut (Sorosporium paspali) 
on Paspalum scroblcuHatum. 

Plant diseases, J. H. Walton (Apr. Research Inst, Pusa, Bd. Rpts. 1936-27, 
pp. 4B, 4$). — ^A brief account is given of the occurrence of betel-vine wilt, (sup- 
posed) tobacco wildfire, citrus canker, and an areca palm bacteilal disease. 

Rust susceptibility, a problem in nutritional physiology [trana title], G. 
Gassneb (Angew, Bot, 9 (1937), No. 5, pp. 5S1-541, pi. i).— Bust infection 
severity in cereal foliage, which might at a carbon dioxide concentration of 
0.15 per cent be greater than at the atmospheric normal (0.08 per cent), was 
less at 0 J6 per cent, still less at 3.76 per cent, and very slight at 7.5 per cent. 

The influence of the nutritional condition of barley on attack by Pleo- 
spora trichostoma [trans. title], A. Rippel and O. Ltjdwio (Angow. Bot., 9 
(1927), No. 5, pp. 541-560). — ^In barley stripe, the attacking organism (P. 
trioJitosfama) developed in inverse ratio to the nutritive condition of the host. 
Individual nutrients did not produce individually the protective vigor, whldh 
corre^nded rather to the production of substance by the host 
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The fact of a more vigorous development of stripe at low temperatures was 
confirmed. This is said to show stronger influence than does the opposite 
tendency of nutrition. 

Primary and secondary disinfection [trans. title], G. Gassner (Angew Bot,, 
9 (1927), No. 1, pp. 66-76). — germicide may he limited to primary (and tem- 
porary) action, as in the case of formaldehyde, alcohol in solution, or hot 
water ; or to secondary action, as in the case of hot water treatments when a 
difficultly soluble fungicide is gradually taken up and utilized ; or a fungicidal 
prei)aration may show both classes of action. The behavior and possibilities of 
certain preparations are discussed. 

Wetting seed treatments with small quantities of liquid [trans. title], G. 
Gassner (Angew. Bot., 9 (1927), No. 1, pp. 1-12).— Work employing several 
fungicides, indicated with results in tabular form, is considered to show that by 
the use of fungicides with minimal proportions of liquid the practical advan- 
tages of steeping can be combined with those of dry fungicidal treatments. 

The rapid seed pickling treatment [trans. title], W. Nagel (Angew. Bot, 9 
(1927), No. 4, pp. 4^0-451, fig. 1). — ^The principle of the so-called rapid seed 
pickling treatment is said to consist in the use of very limited proportions of the 
disinfecting liquids. The author outlines his own practice, employing for wheat 
or for rye 3 liters of liquid per 100 kg. of seed, for barley 3.6 liters, or for oats 
4 liters. In the work thus far, difiCerent fungicides have been employed. Re- 
sults reported or cited, though encouraging, indicate the need for field tests. 

Vascular structure and plugging of alfalfa roots, E. L. LeCleeg and L. W. 
Dijbeell (Colorado 8ta. But 339 (1928), pp. 19, figs. 16). — ^In 1*923 Durrell 
observed a wilting of alfalfa in Iowa (B. S. E., 63, p. 746), and later in con*- 
junction with Sackett he described the disease as occurring in Colorado 
(B. S. R., 54, p. 449). In 1926 Jones and McCulloch gave a detailed descrilh 
tion of the disease and attributed its cause to AplanoJ>acf€r tnsidiOBum (B. S. R,, 
56, p. 147). 

The results are given of the authors* study of the anatomy of the root of the 
alfalfa plant and its conduction of water in connection with the wilt and root 
rot which is said to be common in alfalfa fields in Colorado. The disease is 
characterized by a stunting of the plants, accompanied by a wilting and flagging 
of the lop. The taproot, when cut, is said to show the cut end to be discolored 
by a brown or yellowish ring or rings. This discoloration is claimed to be 
due to a gum deposited in the vt'ssels of the loot. The plugging also i*esults 
in re<luced water fihw to the leaves, and wilting of the tops occurs. The plug- 
ging of tlie roots is s*iid to occur largely at the crown, the diseased roots show 
little stored starch, and the plant has but small food reserve available to start 
growth in the spring. 

The structuix* of alfalfa roots as related to water conduction is described In 
detail. It was found that the diameter of the root, the area of conducting 
tissues, and the water flow in a root increased with age, the older roots carrying 
more water than the younger ones. It is claimed that the upper end of the 
root, how'ever, conducts less water because it htis smaller trachelds in comparison 
to the younger roots. Less water is conducted by diseased roots than by 
healthy ones of the same age. 

As plugging of the vessels is a common characteristic of this disease, experi- 
ments were (arrlal on with a number of chemical compounds, some of which 
ore known to <wcur in Oolomdo soils, and It was ast^eiiained that solutions of 
dibasic calcium phosphate, calcium sulfate, sodium chloride, sodium carbonate, 
and sodium nitrate injected into healthy roots each resulted in a plugging of 
the conductive tissue In one or two weeks. The gum i)roduced by these aub- 
stances Is said ifo react mlcrochmically tbe same as that found in diseased 
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roots In the field. The fact that corrosive sublimate gave similar results is 
hdd to indicate that bacteria are not the sole cause of vascular plugging. 

Bev^opment of the bacteria causing wilt in the alfalfa plant as infilii* 
enced by growth and winter injury, F. R. Jones (Jour, Agr, Research \TJ, iff.], 
57 (192S), No, 9, pp, 54$-569, figs, 10).— In a previous paper Jones and McCul- 
loch described a bacterial disease of alfalfa caused by AplanoJ>aoter insidiosum, 
but no rdationship was observed between the disease and winter injnry (H, S. 
B., 66, p. 147). Hater a brief popular account was given by Jones and Welmer 
in which attention was called to the connection between bacterial wilt and 
winter injury (B. S. B., 60, p. 50). The present paper describes in detail the 
development of the bacteria in the host, the pathological conditions resulting 
therefrom, and discusses the evidence that indicates a probable relationship 
between winter injury and the occurrence of the disease. 

In discussing the cycle of parasitism of the organism in relation to the 
alfalfa plant, the author states that the bacteria develop abundantly in the 
autumn in all invaded parts of the diseased plants, especially in the bases of 
young shoots that are Injured or killed by freezing during the winter. The 
bacteria are released from the stems by the action of frost In separating the 
cells of the parenchymatous tissue in which the bacteria are held and in 
breaking the cortex. They are then distributed In surface water to other 
alfalfa plants. In the spring the bacteria ^ier cracks In parenchymatous 
tissue opened by frost or by growth subsequent to frost injury and produce 
Infection. The infected plants produce diseased stems in the following or 
second following autumn, and from them frost action again releases the 
bacteria in the repetition of the cycle. 

The yellow discoloration of the wood of the root is said to be characteristic 
of the disease and is due partly to a yellow Insoluble material in the vessels 
occupied by or in the vicinity of the bacteria and partly to a relatively soluble 
stain that may difi^use some distance from the infected region. The gum 
formed in the vessels near the bacteria is considered to he a product of the 
plant and not of the bacteria. 

Seed infection of this disease has not been demonstrated, although It is 
daimed that the bacteria are found for up the stems of the seed-bearing plants. 

The influence of moisture and temperature ou cotton root rot, J. J. 
Taubbsnhaus and B. F, Dana (Texas Sta, Bui, 386 (19^8), pp, 23, figs, 5),— The 
results are given of a study of the influence of rainfall, air humidity, and 
temperature on the aboveground manifestations of cotton root rot Wilting 
of the tops Is said to be so conspicuous in affected plants that this symptom 
was used as an evidence of the presence of the disease. 

Of the three factors, rainfall was found to be outstanding in its importance. 
Humidity appeared to have no direct influence. The temperature prevailing 
during the crop-produdng portion of the season seemed to be favorable to the 
devdopment of the disease. Toward the end of the growing season lowered 
temperatures reduced root-rot severity in ^ite of favorable moisture. 

An analysis of the data secured is said to show that an adequate supply of 
moisture at the epiy part of the season favored devdopment of the disease 
regardless of the rainfall additions. In mid season, however, a drought period 
is said to usually occur which checks root rot In 1926, no mid-season drouiSit 
occurred, and root rot continued to devdop throughout the season, with the 
result that more than 50 per cent of the jdants died. The suppresdon of root 
rot In years when ttie soil moisture was limited and its contiBued development 
In a year of abundant moisture axe hdd to indicate that xainlALl is a very 
critical factor and actually controls the mid- and laie-season development of 
Ihe disease. 
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Favorable temperature for root rot Is reported to occur during tbie crop- 
producing portion of the season, when the temperature is favorable for develoi>- 
ment of the disease to a high degree of severity. In September and October, 
however, lowered temperatures become the limiting factor and cause a sharp 
reduction in its , occurrence. Checking the disease this late in the season does 
not tend to lessen its destructiveness, since at that time practically all dying 
plants have produced a crop which is not greatly injured. 

Biology of potato canker, n [trans. title], P. Esmailch (Anffeto, Bot., 9 
(1927), No. 2, pp. 88-^124). — ^The present section of this work, the first of which 
has been noted (E. S. R., 59, p. 642), deals with the duration of the rest period 
of sporangia of Synchtftrium endol)totieuin and their dependence upon relations. 
A necessary condition of germinabiUty of the resting spores is an afterripening 
process involving a rest period, shorter or longer according to the age of the 
sporangia and presumably also according to the time of their release from 
the host plant, but more particularly according to external factors operative 
during the rest period. 

Seed treatments to control scab and Rhlzoctonia on potatoes (Coimectiout 
Storrs 8ta. Bui, 159 (1928), pp. 9, 10).— A brief report is given of results of 
seed treatments to control scab and Rhlzoctonia on potatoes on land that had 
not been plowed for at least 50 years. Two lots of seed were used, one badly 
infected with scab and the other with Rhizoctonia, and 12 treatments were 
tested for the control of scab and 18 for the control of Rhizoctonia. As the land 
was acid, having a pH of 5.0, a strip across all plats was limed liberally. 

On the limed land all treatments for scab control averaged 70.5 per cent 
dean tubers, while on the unlimed land the percentage was 93.1. Considering 
the results on the limed land, corrosive sublimate gave the deanest crop, fol- 
lowed dosely by hot formalin, Bayer Bipdust, and Semesan Bel. The regular 
formalin treatment gave results that were only slightly better than no treat- 
ment. Presprinkling the tubers 3 days before treatment did not increase the 
effectiveness of either formalin or corrosive sublimate. It is daimed that none 
of the new organic mercury compounds was as effective as hot formalin or 
corrosive sublimate. 

In the experiments for the control of Rhizoctonia there was little difference 
in the percentage of clean tubers between limed and unlimed land. Where the 
tubers were treated with corrosive sublimate practically the entire crop was 
dean. Hot formalin produced a crop with 92 per cent clean tubers, while the 
regular formalin treatment on presprinkled seed tubers gave only 83 per cent 
free from disease. The highest percentage of clean tubers from any of the new 
organic mercury treatments was 85, but most of them did not give any better 
results than the untreated seed. 

In testing the effect of lime on yields, the scabby seed yielded 24 bu. per acre 
more on the limed than on the unlimed land, while the Rhlzoctonia-lnfected 
seed yielded 27 bu. per acre more on limed than on unlimed land. 

[Sugar cane diseases, Queensland], B. J. F. Wood (Queensland, Agr. Jour., 
27 (1927), No. PP- 27S-275). — Sugar cane mosaic was found in nearly one- 
third of the farms visited at Beenleigh, and in many in the Nambour district 
where it has been for 20 years. It is also prevalent in the Pialba area. The 
variety Q. 818 is highly resistant to mosaic, and N. G. 48 Is susceptible but 
tolerant. Gum is the most important problem in the Nambour district, B. 1135 
being susceptible and Q. 818 is far more resistant. No cane is really immune to 
mosaic, gum, or Fiji, but with Q. 813 the few stools that may become lofected 
can be economically rogued and burned. Fiji disease has be^ seen on 20 
farms In the Maryborough district. 

3$342»28 4 
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Histological studies of resistance in tobacco to Thielavia basicola, G. H. 
CoNANT {Anm\ Jour. Bot, U (iP27), A^o. S, pp. 457-480, pis. 6).— Plants of 
seven tobacco varieties ranging from highly susceptible to highly resistant, 
grown in sterilized soil or in soil Infested with T. hasicola at 20, 25, and 30* C. 
continuously for six weeks, showed on microscopic examination of healthy roots 
a lag in the initiation of pericjclic division with regard to the cambial develop- 
ment. This resulted in an unprotected primary cortex and especially in an 
unprotected gap at the point where branch roots had ruptured the cortex. 

Cork formation was stimulated in susceptible varieties by relatively high 
temi)eratures, until at 28* and above the initiation of pericyclic activity 
occuiTed almost as early as in very resistant varieties at or below a temperature 
of 20®. In Xanthia, the most resistant variety of tobacco studied, the pericycles 
of both main and branch roots showed active division from the beginning of 
cambial growth to maturity, and at all temperatures employed. A distinct 
correlation was noted bet^ween resistance and cork formation in the tissues 
underlying the lesions. More than 50 per cent of all lesions occurred at the 
bases of branch roots. Epidermal layers and cork layers were very resistant 
to mechanical penetration by the fungus. Root tips and adjacent elongating 
regions appeared to be immune to attack by Thielavia, due supposedly to the 
resistance of their suberized epidermal cells, to an outstripping of the fungus 
by growth, or to a combination of these factors. The primary cortex of all 
varieties except Xanthia allowed easy fungal invasion after penetration of the 
epidermal layer. 

Cork c^ walls and other suberized and lignified walls are slowly changed to 
pectin-like substances in the presence of mycelium masses. Fungal entrance 
stimulates premature local pericydic division in young roots of resistant plants 
in advauce of invasion. All secondary tissues of resistant roots except dead 
xylem dements are able under fungal stimulation to- produce cork cells by 
developing a pbdiogen in advance of invasion. Neither host nor parasite 
appears to produce substances particularly toxic to the other. The crovuia of 
tobacco plants and i>ortions of stems buried in tninsplaiitiiig exhibit the corklng- 
out reaction even more markedly than do the roots. The rapidity with which 
a tobacco plant can initiate and continue cork formation beneath a lesion is an 
accurate criterion of its resistance to Thielavia, 

A new tobacco disease iu Hungary ft runs, tllle], H. Kkrist (Auffcw. Bot, 9 
{1927), No. 4, pp. 451-458). — ^Barly in the summer of 192(5 u tobacco disease was 
reported from portions of Hungary which wtis thought to be new to that country. 
It appeared to be in relation to the first long period (end of May to middle of 
June) of precipitation of that rainy and cool summer. Almost all tobacco 
varieties appeared susceptible. The rapidity of spread supported the idea of 
its identity with what is known in America as wildfire. Protective measures 
are tentatively discussed. 

Factors affecting the internal resistance of apple tissues to fungal attack, 
A. S, Hobne ilQt. Brit.} Dept. Sci. and Indus. Research, Bood Invest. Bd. Rpt. 
1925-1926, pp. 52, 53). — The rotting capacities are shown comparatively for 8 
fungi, each tested for 8 and 18 weeks at 12 and at 3® C., the basis for comparison 
being the amount of rotted flesh hy weight produced lu a sample of Oox Orange 
Pippin apples. Marked differences, which are discussed, from season to season 
occur in the resistance of apples from the same orchard to fungal attack. 

The development of bitter pit in stored apples, A. J. M. Smith ([G/. Brit.} 
Dept. Sol. and Indus. Repearoh, Food Invest. Bd. Rpt 1925-1926, pp. 59-61).-^ 
Results of this work, iu some detail, have been published (B, S. R., 57, p, 650). 

Though apple bitter pit may become visible at almost any stage. It usually 
appears within a month before or after the normal picking time. In some 
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varieties, as Cox Orange Pippin in Tasmania, it develops oftener in storage than 
before picking, at which time the fruit may appear free from injury. The 
trouble may appear within a few days, however,^ and de^ elop rapidly (that is, 
attacking new fruits) for two or throe wrecks, after which the outbreak and 
spread slow down and practically cease. 

Cold 'storage may retard bitter pit, but it is not quite certain that It lessens 
the ultimate loss ; and in a sample of Cleopatras from Webtern Australia, show- 
ing considerable bitter pit before being gathered, experimentation contradicted 
the tendency bhown above. The elfoct of low temperatures appears not to be 
so simple as has been supposed, and further tests are needed. 

Degree of maturity on picking affected markedly subsequent bitter pit de- 
velopment, at least in Ribston Pippin and Cox Orause Pippin. Bitter pit 
development was much slower in the apples left on the tree, and the rate after 
picking was less after the second picking than after the first. It appears as If 
such apples had tided over, on the tree, the critical period during which bitter 
pit was likely to develop, and had eventually Ix^come IninTuiie. It is thought 
that, with more rapid and m(tre thorough refrigeration on board ship, or better 
still, with a general system (►! cooling before shipment, it should be possible for 
the fruit to remain longer on the tree and still arrive in England without being 
ripe, and with enhanced attractiveness and value. 

The development of internal breakdown in cold-stored apples, P. Kidd 
and C. West (lOt. Brit.'] Dept, i^ci. and Indus. Reseat chi Food Ini:c8t. Bd. Bpt. 
1925-1926i pp. JfS-jyii figs. 8 ).— Two conditions indicated as characteristic, re- 
spectively, of the earlier and of the later stage of internal breakdown of cold- 
stored apples, though merging into one another, are a slight diffuse browning 
found in the flesh or part of it, the tissue remaining firm ; and a softening of 
the flesh accompanied by deep browning. Short keepers, developing early in- 
ternal breakdown, show a first stage of short duration. Long keepers show a 
long first stage. These facts arc illustrated in tabular detail. 

The duration of the first stage may be so long (nearly four months in apples 
grown on silt ) in the better keeping apples as to give rise to an erroneous belief 
that it constitutes a distinct disease. 

The development of internal breakdown is accompanied during its early 
stages by a considerable incre^isc in the (*arbon dioxide production rate, but by 
the time the deep brown condition of the flesh is reached respiration has ceased* 

Temperature conditions in refrigei»ated holds of ships carrying fruit, 
A. J. M. SiiCiTH (iGt. Brit.] Dopt. 8ci. and Indus. Research, Food Iwoest. Bd. 
Rpt. 1925-1926, pp. 55-59). — What are said to have been the main results of the 
study of the conditions here discussed have been noted (E, S. R., 57, pp. 139, 650) . 
The present account deals briefly with inequalities of temperature, comparison 
of different systems, air movement and stowage, initial rise of temperature 
during cooling period, and need for distant-reading thermometers. 

Further studies of the hrown-rot fungi. — U, A contribution to onr 
knowledge of the distribntion of the species of Selerotinia causing brown- 
rot, H. WOBMALD (Ann. Bot. ILondon], 4 I (1927), No. 162, pp. 281-299). — ^During 
several years, the author obtained from various sources specimens and cultures 
of Selerotinia causing fruit tree brown rots in order to compare them with the 
fungi causing like diseases In Great Britain. Accounts regarding some of these 
have been noted (B. S. R., 47, p. 646 ; 49, p. 248). 

The present distribution of the common brown-rot fungi, so far as obtained 
from the literature and the study of the collected strains, is Indicated. It is 
stated that 8. amcHcana occurs In the United States, British North America, 
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Australia, and New Zealand ; 8. cmerea mail In Great Britain and Ireland, and 
probably on the Continent; 8. oinerea prunl in Europe, the Padfllc coastal part 
of North America, and Manchuria; and jS. Iruciigem in Europe, Japan, and 
Manchuria. The economic sl^lficance of this distribution is discussed. 

On the shot-hole disease caused by Olastcrosporium carpophllum and 
on the “ shot-hole ” effect, G. Samuel (Ann, Bot. lT/>ndon’\, 41 (1927)y*No, 162, 
pp. SI 5 - 404 , pl8, 2, figs, IS).— Discussion is offered of the names (7. carpopUlum 
and Corynoum leyerinokii for the fungus causing a leaf shot hole of many stone- 
fruit trees, besides other plant diseases. 

Infection of almond leaves is shown to occur by penetration of the cuticle. 
The hyphae grow in the substance of, or pass directly through, cellulose walls 
which swell when in the vicinity of the fungus mj^celium. The growth of the 
fungus within the leaf is described as slow and scant, the host cells dying in 
advance of the fungus hyphae. The reaction of almond leaves to infection by the 
fungus is described. The influence of moisture as a detennining factor as to 
whether abscission occurs or not is dealt with. The possible mechanism of 
meristem formation around the infected tissue is discussed. 

Time-temperature relations in different types of peach-rot infection, 
C. Bbooks and J. S. Coolet (Jour, Agr, Research [17. iSf.l, 37 (1928), No, 9, pp, 
507-^4$, figs, SO), — ^In a previous paper the autliors described the behavior of 
these fruit rots at constant temperatures (E. S. R., 47, p. 151). The present 
publication reports the behavior of Monilia and Rhizopus in a gradually falling 
temperature, such as prevails in a refrigerator car. It also gives data on 
shipping results with sprayed and unsprayed fruits. 

Monilia and Rhizopus rots are said to increase in diameter at an approxi- 
mately uniform rate in different stages of development, the diameter of the 
rots becoming a fairly accurate basis for temperature comparisons. With both 
fungi, low temperature® were found to have a relatively higher Inhibiting action 
upon development during the incubation period than during the later growth. 
With both incubation and growth a 6® C. change in temperature had a greater 
effect at the lower temperatures than at the higher ones in experiments ranging 
from 0 to 30®. 

With inoculations made by dusting spores over punctured peaches, the Incuba- 
tion period for Monilia was found to be about twice as long as with needle 
inoculations, and with spores dusted over apparently sound peaches the incuba- 
tion period was still further prolonged. A similar contrast was found with 
Rhizopus, except that the fungus was apparently unable to penetrate the sound 
skin of market-ripe peaches. The rots from Monilia dust inoculations continued 
to appear over a long period of time, whereas those from needle Inoculations 
started practically together. With Rhizopus there was a considerable spread 
of the infection period in the case of both needle and dust Inoculations. When 
once established, both kinds of rots that had resulted from dust inoculations 
enlarged as rapidly as those from needle inoculations. Peaches that were 
punctured and then dusted with Monilia spores developed about 4.5 times as 
many rots as those that were dusted without puncturing and 160 times as 
many as untreated peaches. Apparently sound unsprayed peaches developed 
about 4 times as many rots in transit as similar sprayed peaches. 

With dust inoculations and with fruit that had not been Inoculated the con- 
trast between the top and bottom of the car and between delayed and immediate 
cooling was shown in a number of rots rather than in their average size. 
Monilia needle-inoculation rots appeared from 17 to 65 hours earlier in the 
top of the car than in the bottom and averaged about 42.6 hours earlier. 
Peaches that were punctured and then dusted with Monilia spores from 1 to 6 
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hoars before loading developed about 50 times as many rots in tbe top as In the 
bottom of the car, and peaches similarly treated from 14 to 21 hours before 
loading developed about 4 times as many rots in the top as in the bottom of the 
car. 

A variety of CoUybia dryophila parasitic on dewberry, R. F. Poole (Jour, 
Elisha Mitchell Sci, Jfi (1927), Eo, 1-2, pp. 101^104, pls, $). — ^An account 
and recommendation as to further study are given regarding a destructive 
disease of the Lucretia dewberry (Buhus sp.) ascribed to a strain of (7. diyo* 
phila, which is dealt with descriptively though briefly. 

Diseases aitecting buds and steins of raspberry, J. P. Kabthaus (Eet 
Afsterven v<m Stengels en Knoppen hij de Roode Framboos, Proefsehr,, Rtjks- 
Univ., Utrecht j 1927, pp. 7/114-55+ [2]). — ^This thesis deals with stem and bud 
diseases affecting European red raspberry (Rubus idaeus) varieties. In par- 
ticular troubles associated with the presence of Didymella applanata, Ooniothy- 
rium fucleelii, Gloeosporium venetumt VerttoUllum sp., Botrytis dnereOj Mender^ 
sonia rubi, and Pseudomonas tumefaciens. Discussion is given r^arding the 
basis for combined treatment directed against G. ven/etum^ D, applanata^ and P. 
irniefadens. 

Xote on the occurrence of Pythium proliferum, de Bary, on the roots of 
the strawberry, 0. W. Wabdlaw (Ann, Bot, [Londm']^ 41 (1927), Eo. 164, pp. 
817, 818).— -This brief report, related to one which has been noted (E. S. R., 59, 
p. 645), states that about the beginning of July, 1927, the author found P. proUf^ 
erum growing on living roots of the cultivated strawberry In Lanarlcshire. 

During recent years a disease of the roots of the cultivated strawberry has 
caused great economic loss in the fruit-growing districts of the Clyde Valley. 
The disease has been ascribed to unfavorable soil conditions coupled with the 
attack on the weakened roots by parasitic soil fungi, including the more com- 
mon species P. debaryimtm, which was associated with blemished and decayed 
roots during all the seasons and was frequently found In diseased roots taken 
from fields where the soil is apt to lie wet. The observations outlined suggest 
that the saprophyte P, jM-oliferww is also, under certain circumstances, a faculta- 
tive parasite. In order to attack the roots in question the parasitic powers 
need not be highly developed, as the young roots in this case are not healthy 
but are soft and lax and poorly aerated. 

Tbe material examined showed considerable variation, but in the main my- 
celium, sporangia, zoospore liberation, and proliferation agree with this species, 
though certain minor dllTorences wore observed. 

Diseases and insect pests of the strawberry in lionisiana, A. K. Plakidas 
and 0. B. Smith (La. Agr, Col. Eiot, Oiiro. US (1928), pp. S4, flffs. 1^).— Popular 
descriptions are given of the more common diseases and Insect injuries of the 
strawberry In Lioul&iana, and known remedial measures are discussed. 

Phytophihora blight of citrus, G. O. Ocsbemia and B. F. RoLUiK (Amer, Jour. 
Bot., 14 , (1927), Eo. If pp. 1-15, pis. 2, figs. -}).— Citrus Phytophthora blight Is 
said to occur at Xos Banos, P. I., but in no other citrus-growing region so fer 
as known. Reinking is credited with having first reported this disease (B. S. 
R, 40, p. 746). The symptoms are briefly described, and a study is detailed 
of the causal organism. 

The disease is said to be associated uith a Phytophthora supposedly identical 
with P. faberi, which causes coconut bud rot and cacao pod black rot In the 
Philippines. The conidla and chlamydospores are slightly smaller than those 
described by Beinking and by Rosenbaum (B. S. R., 30, p. 747) . The fungus is 
pathogenic on various plants, as (fitrus, coconut (seedlings), cacao (pods), and 
eggplant Species of citrus differ in susceptibility. The disease peocsists duxixtg 
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moist weather and in ^ady or low places, causing as high as 90 per cent of 
blight in seed beds and 30 per cent of rot In nursery rows. Destruction of 
diseased prunings, seed bed sterilization, avoidance of dump localities, and 
spraying with Bordeaux mixture in nursery and in field afforded satisfactory 
protection. 

The relationship between the Phytophthorae associated with the biid- 
rot diseases of palms, C. H. Gadd (Ann. Bot. [London^^ /jJ ( 192^), No. 162, pp. 
25^280 ), — ^For those insufficiently understood diseases of palms in which the 
terminal bud rot is preceded by the drooping and wilting of the older leaves, 
the general adoption of such a term as “ wilt ” is urged, as is the reseiwation 
of the term “bud rot” for those diseases in which the rot results from a 
primary infection in or near the bud tissues. 

Effective treatment of bnd rot consists in the destruction of the crowns 
of the diseased plants. For wilt, some fuithor measure is probably necessary. 

The occurrence is recorded of a coennui palm bud rot associated with a 
Phytophthora, possibly P. patmivora. The agency is reported of a Phytophthora 
believed to be P. arcom in connection with a fruit fall and bud rot of areca 
palms in Ceylon. Oospores of this straiii have not booii obtained in nature or 
in pure cultures, though chlamydospores were found in culture. Attention is 
called to the similarity of the morphological characters (in tho absence of 
oospores) of P. iaUr\, P. palmivora, P. arecac, and P. mcadlL Tho only safe 
criteria for species determination in Phytophthora arc the size and other char- 
acters of the sexual organs. Cross-lnocnlation experiments with Ceylon strains 
from cacao, coconut, and areca are described, and biological differences are 
noted. Experiments were carried out with mixed cultures of strains of P. faberi 
and the strains from coconut and areca. No oospores were obtained when the 
arcca strain was grown in mixed culture with any of the P, fabori strains, but 
oospores wore obtained abundantly when the coconut fungus was grown with 
a strain of P, f abort from Odontadenia. 

The Ceylon strains fr(>m coconut and cacao are of the same sex, whereas in 
the West Indies the sirjiiiis from those hosts are of op])()site sox. The question 
of the synonymy of P. faberi and P. palmiv(yra is dlscusw‘cL 

BUght of asparagus feim, F. A. Wolf (Jour, minha MitvbeU Hcf. J^3 
(1927), No. 1-2, pp. 91-96, ph. 2). — A blight of Asparagus plumotiVs is described 
as widely prevalent in Florida, supposedly for some years, and as now ijrac- 
tically coextensive with this host, at least within the Rtate. The disease is 
due to a fungus said to have been idenllfiod in its pycnidlal stage as Ascochi/tula 
nsparaghia. An a.sc(jmyc*ete morphologically identical with Didgmospbaeria 
brunvcola occurs on dot^aying stems and forms In culture a pycnidial stage indis- 
tinguishable from A. asparagina. Its pathogenicity has been proved by inocula- 
tions with pure cultures. Frequent applications of dilute Bordeaux mixture 
are said to give satisfactory control. 

Ooxuparative study of spermogouta of rusts of Abies, L. M. Huntes (Bot. 
Gass.y 8$ (19^), No. 1, pp. 1-^23, pis. 4t fiffs. 2). — ^Thls comparative study of 12 
rusts is summarized in tabular form. 

ECONOMIC ZOOIOGY— ENTOMOLOGY 

The tree rat (Mus rattus rufescens Gray) , a HtUe known pest of coco- 

(Landbouw [Buitenzorg], 

^ No. 1, pp. 48^6, fipB. 2; Ger. abs., p. 56; also in Dept. Landb., Nifv. en 

Bandel [DutcJi^ Bast Indies], Korte Meded. Inst Plantenziekten, No. $ 11928], 
PP- 9, figs. 2; Ger. abe., p. 9).— An aoiount of an important pest occurring in 
Java, generaRy identified with the field rat (M. rattus brevioaudmus Horst & 
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De R.)> the biology, ecology, and geographical distribution of which have 
hitherto been little known. 

How to overcome objections to the bacteiial method of controlling 
rodents [trans. title], S. S. MebezhkovskiI (Meeeshkowsky) {Gosud. Inst. 
Opytn. Agron. [Leningrad"] t Trudy Selsk. Khoz. Mlhroliol. [State Inst. Bsspi. 
Agron.^ Bui. Bur. Agr. Micro1>ioL), 1 (1026), pp. H5-152). — ^The author suggests 
the use of the Merezhkovskii bacillus (Bacillus tgpM spermophilctrum) as a 
means of destroying mice, thus avoiding resort to the use of Danysz’ bacillus. 
It is recoimneuded that frequent transfers of Danysz’ bacillus on 10 per cent 
chicken protein extracts be made in oi*der to keep up the virulence of this 
organism. 

On the practical value of the bacterial method of controlling rodents 
[trans, title], B. V. UspenskiI (B. W. Uspensky) (Qosud. Inst. Opytn. Agron. 
[Leningrad], Trudy SelsJc. Khoz. Mihrohiol (State Inst. JEJjfpt. Agrm., Bui. 
Bur. Agr. Micro!) U)l.) , 1 (1926), pp. 153-167). — ^Following a discussion of the 
disadvantages of mechanical and chemical methods of exterminating rats and 
mice, the advantages obtained by the use of Banysz* bacillus and Merezh- 
kovskiX’s bacillus are pointed out. 

Bird migration from the point of view of light and length of day 
changes, H. A. Alxabd (Amer. Nat., 62 (1928), No. 682, pp. 385-408). — ^This sub- 
ject is presented in connection with 17 references to the literature, a list of 
which is included. 

The European starling in the United States, B. B. Kalmbach (U. 8. Dept. 
Agr., Farmers^ Bui. 1571 (1928), pp. 11-^27, flgs. 8). — ^This is a practical sum- 
mary of information on the European starling based upon an extensive study 
conducted by the author. It Is pointed out that most of the starling’s habits are 
of benefit to man or of an economically neutral nature. Nevertheless it has 
certain tendencies to harm. These have been intensified by the bird’s flocking 
habits, as well as by a general increase in abundance in recent years, and have 
led to insistent demands for a curtailment of the number. The remedy, when 
it becomes a pest, consists In local control, suggestions as to measures ai>- 
plicable being included. 

The spread of the European starling in North America (to 1928), 
M. T. Cooke (U. 8 . Dept. Agr. Circ. ^40 (1928), pp. 10, pi. 1, ftg. 1). — ^Following a 
brief introduction and description of the starling, accompanied by colored 
illustrations of the plumages of starlings, the author deals with the original 
introduction and establishment, methods of spread, extension of range, present 
extent of range (January, 1928), probable future extensions, and economic 
status. 

A critical factor in the existence of southwestern game birds, J. Gbinnell 
(Science, 65 (1927), No. 1691, pp. 528, 529). — ^The author concludes that there 
is a driticul distance, which, rain or dew failing, is the absolute limit a quail’s 
nest may be located from safely accessible water and result in a matured 
brood. If a pair of quail can not find suitable cover and ssifety for its nest 
within 400 yds. from water which will be accessible by the newly hatched young 
on foot, either the attempt is abandoned or that nesting is destined to failure. 
The common observation that few quail are raised in years of severe drought is 
considered to support this view. 

Do southwestern quail i*equire water? 0. T. Vobhies (Amer. Nat, 62 
(1928), No. 682, pp. The author reports upon observations made In 

Arizona whidi have led him to conclude that hunting is or has been the chief 
factor in delimiting the quail population in the arid Southwest 

Contributions to the knowledge of the action of the venom of scorpions 
[trans. title], O. db MAOAi.Hi:Es (Mem. Inst. Omaldo Cruz, 21 (1928), No. 1, 
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pp. 5^150, pU. 12; Fr. aj)s., pp. J5W5P).— This is a detailed account of studies 
conducted at Bello- Horizonte, State of Minas Geraes, Brazil, of four species 
of scorpions, namely, Tltyus MTuensis, T. serruJatua, T. dorsomaoulatus, and 
Bothriurua sp. The account is given in connection with an S-page list of 
references. 

Oatenaria anguillolao as a parasite of the ova of Fasciola hepatica, 
J. B. Butleb and J. J. 0 Buckley (Boy, Dublin Soo, 8oi. Froc,, n, «er., 
(122B), Bo, 45t pp, 497-512, pis. 4).— The authors record the occurrence of a 
cbytrldiacean parasite, 0. anguillulae, in the ova of F. hepatica, and suggest 
the possibility of using it as a means of checking the infection of snails by 
mlracldia. 

A list of publications of Antonio Berlese [trans. title] (Redia, 16 (1927), 
Fo, 1-2, pp, y/I/+XIX).--A total of 238 contributions is listed. 

Water conservation in insects, W. Bobinson (Jour. Boon, Ent,, 21 (1928), 
Fo. 6, pp, 897-902, figs, 2), — It w’as found in work at the Minnesota Experiment 
Station that insects which live on food low in water have the capacity, like 
cactus, of holding much of their water in the bound or colloidal condition. In 
this form water is held firmly against the force of desiccation, this capacity 
varying inversely with the total water content of the insect. 

Responses of insects to smell and taste and their value in control, K. E. 
McIndoo (Jour, Boon, Bnt,, 21 (1928), No. 6, pp. 90S-91S), — ^Thls is a review of 
the literature in connection with 51 references to the literature. 

Notes on the chemotropic responses of certain insects, A. 0. Moboan and 
S. B. Gbumb (Jour. Bcon, Ent., 21 (1928), No. 6, pp. 91S-920). — ^The authors 
report upon studies of insect chemotropism conducted over a period of 14 years 
at Clarksville, Tenn. 

A soil sifter for subterranean insect Investigations, M. 0. Lato and F. H. 
Shibck (Jour. Bcon. Bnt., 21 (1928), No. 6, pp, 9S4-936, pis. 2), — The authors 
describe a soil sifting machine, the use of which facilitates investigations of 
subterranean insects, particularly wlreworms. 

[Notes on economic insects] (Jour. Bcon. Ent., 21 (1928), No. 6, pp, 
988-940), — ^An account is given of the Distribution of PhthorUnaea operoulella 
Zeller, by T. D. A. Cockerell (p. 938) ; of Talc and Mica Dusts as a Control 
for L^idopterous Larvae, by B. F. Driggers (pp. 938, 939) ; oC A Suggestion for 
a Possible Application of Ovipositional Chemotropism, by J. W. lipp (p. 939) ; 
of Oopidryas cosyra Dnzee, an Enemy of Cactus on the West Coast of Mexico, 
hy-J. 0. Hamlin (pp. 939, 940) ; and Sulphur in the Control of Mites in Para- 
i^te Breeding Laboratories, by G. M. List, L. B. Daniels^ and 0. J. Bjurman 
(p. 940). 

[Economic insects of New Jersey] (N. J. Dept, Agr. Circs, 54 (1922), pp, 24, 
figs. 8; 56 (1922), pp. 28, figs. IS; 58 (1923), pp. 26, figs. 11; 61 (1928), pp, 8, 
figs, 6; 64 (1928), pp, 4, 8; 68 11928}, pp. 8, figs. 5; 76 (1924), pp. 19 

figs. 6).— These circulars deal, respectively, with The Lace Bugs of New Jersey, 
by H. G. Barber and H. B. Weiss ; Work against the Gipsy Moth in New Jersey, 
by H. B. Weiss ; Beetles of the Genera Saperda and Oberea Known to Occur In 
New Jersey, by A. J. Mutchler and H. B. Weiss; Sprays for the Control of the 
Japanese Beetle, by R W. Kelley and W. Moore ; The Occurrence of the Devas- 
tating Nematode of Europe, Tylenohus dipsact Kuhn, In New Jersey, by H. B. 
Weiss; The Chinese Mantis, a Beneficial Insect in New Jersey, by H. B. Weiss; 
and The Oil and Blister Beetles of New Jersey, by A. J. Mutchler and BL B. 
Weiss. 

[Economic insects and their control in Ontario] (Fruit Orcncers* Assoo. 
Ontario Ann. Bpt., 69 (1927), pp, 7-12, The several papers here pre- 
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sented relating to insect control are The Apple Aphid Problem in Ontario (pp. 
7-10) and Lubricating Oil Sprays for the Control of the Pear Psylla (pp. 10-12) , 
both by W. A. Ross, and The Apple Maggot or Railroad Worm, by L. Caesar 
(pp. 38-41). 

[Report on economic entomology in British Guiana], L. D. Clbabe, sil 
(Brit, Chuiana Dept, Sd, and Agr, Bpt, pp, 51-70). — The occurrence of and 
work with the more important insects of the year are reported upon. 

Insect enemies of agriculture [trans. title], O. Monts (Bol, Aijr,, Zooteoh, 
e Vet, IMinas Qeraea], 1 (1928), 'Noa, 2, pp, 28-52, ftg%, IS; S, pp, 9-Ji2, figs, 4).— 
A general account is given of the forms of Lepidoptera of economic Importance 
in the State of Minas Geraes. Brazil. 

Stained cotton in FIJI and Its causes, H. W. Simmonds (Agr, Jour, [Fi;t]i 
JL (1928), No. 1, pp, 15-12).— Experiments are reported which show that the 
brown stain is produced by Tectocoris lincola, it being apparently mechanical 
and freely produced by Insects reared under cover in captivity. Although punc- 
tures of the bolls and proliferation take place freely when fourth to adult 
stage Dyaderous inaularia feed upon cotton, no stain is produced upon the lint 
as a result of such feeding when dean fed Dy«?dercus are used. The ydlow 
stain, as also many of the cases of rotting and aborting of the bolls, Is due 
to the introduction of fungus spores by the insects when feeding, after having 
previously fed upon diseased bolls. 

The protection of animal fibres against clothes moths and dermestid 
beetles, 0. O. Olabk (Textile Mercury^ 79 (1928), No. 2066, pp. 281, 282). — This 
abstract from a paper presented at the autumn conference of the Textile Insti- 
tute at Bury, England, deals particularly with the only preparations commer- 
cially used in the British industry, known as Bulans, which were originated 
by Meekbach and have resulted from the prolonged research work conducted 
by a commercial company, beginning in 1917. Several forms of Bulans, which 
are protected by many patents covering a wide range of substances, are con- 
sidered. It is stated that while Bulan Extra is only physically fixed in the 
fiber, Bulan W Extra is chemically combined with the wooL 

Insect enemies of fruit trees, I. H, LATito, B. Tbouvelot, and F. Wnr 
lATJMB (Lea Bavageura dea Arhres FruitUra, Paria: Maurioe-Mendel, 1928, 
vol, 1, pp. 97, pis, 7, flga. 175).— This is a practical account in which the first 
chapter (pp, 19-35) deals with means of contrdl, and chapter 2 (pp. 87-97) 
consists of tables and illustrations for identification. 

Notes on the insects of the sea-grape, Ooccoloba uvifera (L.) Jacq., in 
Porto Rico and adjacent countries, G. N. Wolcott (Bui. Ent. Beaearch, 17 
(1926), No. 1, pp. 49-52). — ^The author finds that in Porto Rico the sea grape, 
commonly met with on sandy beaches, serves directly or indirectly as food or 
shelter for 24 or more insects. A number of these occur only in Porto Rico 
or immediately adjacent islands and in many cases are restricted to this par- 
ticular host plant 

Montana’s laboratory for the study of insect-borne diseases, R. A. Goolex 
(Amer, Jovar. PuJ>. Sealth, 18 (1928), No. 8, pp, 995-995).— This Is a description 
of the laboratory erected at Hamilton, Mont. 

Insecticides and fungicides, P. T. Shutt (Canada Expt. Faarma, Dio. Chem. 
Bpt, 1927, pp. 55-75),— This reports upon chemical analysis and physical exami- 
nation of the more commonly used materials sold in Canada, including arsenate 
of lead, ealdum arsenate (arsenate of lime), soluble arsenic in calcium aise- 
nate-lime sulfur sprays, weevil bait, derris root, fiy and moth preparations^ and 
oils and insecticides. 

A method of volatilizing carbon bisulfide for soil fumigation, H. K. Biubt 
iJour, Boon, Bnt„ 21 (1928), No. 6, pp. 9$2, 9$8, pi, 1).— La this contribution 
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from tlie Indiana Experiment Station, the author reports upon a method of 
volatilizing carbon disulfide with steam which was successfully employed in 
soil fumigation tests for the control of the greenhouse centipede {Scutigcrella 
immaculat<t Newp.) infesting ground beds in a commercial greenhouse at 
Indianapolis. The carbon disulfide was placed in a steel drum and steam 
under 60 lbs. pressure allowed to pass through, volatilizing the material and 
forcing the gases into underground tiles extending the length of the bed at a 
depth of about 16 in. A high mortality of centipedcb and other soil-infesting 
forms was secured. 

Effect of early summer and late summer white oil and nicotine sulfate 
sprays on the number of eggs of the European red mite overwintering on 
peach treeSy B. P. Dsiggbbs (Jour, Econ* Ent,, 21 (1928), No. 6, pp, 878-882). — 
In this contribution from the New Jersey Experiment Stations the author re- 
ports that nicotine sulfate (1 : 800) and white oil emulsion (1 per cent) applied 
to peach trees in May and June were not effective in preventing the subsequent 
deposition of overwintering eggs of the European red mile. Nicotine sulfate 
and ground tobacco dust were also ineffective in reducing the number of over- 
wintering eggs when treatments were applied in August. Four applications in 
August on peaches of a 1 per cent white oil emulsion gave a reduction of 98.9 per 
cent in the number of overwintering European red mite eggs on peaches. 

Influence of spray practices on arsenical residues, H. G. McLean and A. L. 
WBBEft (Jour. Boon. Ent, 21 (1928), No, 6, pp. 921-928, fig. 1). — This is a con- 
tribution from the New Jersey Experiment Stations, in which the authors report 
that heavy spraying of winter apples In June in that State during a season with 
more than normal rainfall means that later sprays can not be applied without 
exceeding the new tolerance. Dusted fruit showed but traces of arsenical res- 
idues. Spraying up to July 1 followed by dusting showed very low residues at 
harvest time. The heaviest residues occur on the lower i)arts of the trees. 

Use of arsenites in the control of Mormon crickets, F. T. Cowan (Jour. 
Eoon. Ent,, 21 (1928), No. 6, pp. 928-982). — In work in the northern end of 
Camas Valley in western Montana poisoned bran mash did not prove entirely 
satisfactory. Sodium arsenite, liquid or dry, and calcium arsenite proved very 
efficient, especially when the pests wore concentrated in small areas and before 
there was much movement from the hatching grounds. 

Leafhoppers of Ohio (Oicadellidae) , 11. OfeBORN (Ohio liioJ. f^urreg Bui. H 
(1928), pp, 199-374, figs. 111). — ^This is a synopsis of the leafhopi)ers of Ohio, in 
which 346 species and varieties are recogxiized, of which 292 are definitely in- 
cluded in the fauna of Ohio. It is said that most of the others and many not 
listed are quite certain to be found in future collecting. A chock list of the 
family Cicadellidae for Ohio is appended. 

Hibernation of chinch bugs in Sudan grass, H. R. Brtson (Jour. Econ. 
Ent, 21 (1928), No. 6, pp. 857-863). — ^lu this contribution from the Kansas 
Experiment Station the author reports upon the examination made of 604 
bunches of Sudan grass (Sorghum vulgare sudanensis), taken from various 
types of fields and covering a period of 4 years, which gave a maximum of 
640 chinch bugs in a single clump, and an average of 21.1 live bugs per 
bunch. The counts also showed that Sudan grass, although not as suitable 
as the native bunch grass, serves as efficient hibernating quarters for the 
chinch bug. The tall uncut branches or bunches not pastured too closely, which 
had a dense growth of leaves at the base, were found to furnish the most 
suitable overwintering quarters for the bugs. 

A new genus and species of Jassidae injurious to maize in Kenya Colony, 
B. Africa, W. E. China (Bui. Ent. Research, 17 (1926), No. 1, p. 4$, fig. 1).— 
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Under the name OloaduUna aeae n. g. and sp. the author describes a jas^d 
enemy of corn in Kenya Colony. 

Exploration in the Argentine Republic for parasites of the beet leaf- 
hopper, Eutettix tenellns (Baker) , G. F. Hendebson {Jour, Econ, Bnt,^ 21 
{1928), No, 6, pp. 863-811, fig, 1), — In investigations covering a period of 7.5 
months in the Provinces of Tucumiln, San Juan, Mendoza, and Buenos Aires, 
and the Territories of La Pampa and Rio Negro, beets having typical curly 
top foliage symptoms were found in all of these localities excepting Bio 
Negro, although no beet leafhoppers were taken. A species of Eutetlix which 
greatly resembles the b^t lealhopper was captured in almost every locality 
in which beets or Swdss chard were growing. 

The seasonal and ecological distribution of the common aphid predators 
of central Florida, W. L. Thompson (Fla, But., 11 (1928), No. 4, pp. 40-52 ). — 
This accsount is based upon lecords of lady beetles and sjrphus tlies kept by 
R. L. Miller from August 1, 1920, to Bklarch 7, 1927, at the Citrus Experiment 
Station at Lake Alfred, Fla. 

Mealy bng attacking Paspalum grass In the Cooroy district, W. A T. 
Summervhj:^ (Qiieemtland Agr. Jour., 30 (1928), No. 3, pp. 201-209, fiyH, €). — 
This Is an account of an undetermined mealy bug of the genus Pseudococcus 
which was discovered in November, 1920, killing off many acres of grass on 
the pastures in part of the Cooroy district, Queensland. It was found to be 
subject to attack by a number of natural enemies, which, under normal cir- 
cumstances, may be relied upon to prevent serious damage. 

Pseudococcns comstocki Kuw« as an enemy of the banana (MuSa cav< 
cndishii), R. S. MacDougaix (B%il. Ent. Research, 17 (1926), No. 1, pp. 85-90, 
pis. 7). — ^The author reports upon the finding of four insect and allied enemies 
of the banana in the Canary Islands during the course of an inspection of the 
banana plantations in 1924. Two of these, a red spider and a thrips, are 
said to he of relatively small importance. The other two, a moth miner 
(Hleroxestls sulxervinella Walk.) and a mealy bug (Pseudococcus oomeiocJcl), 
are much more important enemies. The present paper Is devoted to a report 
of studies of the mealy bug. 

The diaspine Coccidae of Japan, III— V, I. Kuwana (Japan Dept. Finance, 
Imp. Plant Quart. 8erv., Rev. Bur., Tech. Buis. S (1925), pp. 1-20, pis. 7; 
4 (1926), pp. pis. 12, fig. 1; Japan Min. Agr. and Forestry, Dept. 

Agr., ScL Bui. 1 (1928), pp. 1-39, pis. 9). — ^These further contributions (B. S. R., 
54, p, 654) deal witli 12 additional genera, 3 of which are new, and 9 new species. 

Aleyrodldae or white files attacking citrus plants in Japan, 1. Kxjwana 
(Japan Min. Agr. and Forestry, Dept. Agr., Bat. Bui. 1 (1928), pp. pL 1, 

figs. 9). — ^Thls account deals particularly with the six species of white flies found 
on citrus in Japan, namely, the orange spiny white fly (Aleurocanthus spi^ 
niferus), the Marlatt wliite fly (Aleurololms marlatti), the aucuba white fly 
(Tetraleurodes auouhae), the GlCfard white fly (Bonisia giffardi), the Japanese 
bayberry white fly (B. myrtcae), and the citrus white fly. 

New Bncyrtinae from Japan, T. Ishu (Japan Dept, Finance, Imp. Plant 
Quart. 8erv., Rev. Bur., Tech. Bui. 3 (1925), pp. 21-30, pi. 1). — In this contribu- 
tion, dealing with material obtained from the breeding of scale insects injurious 
to citrus trees about Nagasaki, Japan, together with aphids obtained in the 
field, the genus Pareusemion is erected and six species are desciibed as new. 

A cooperative estimate of the loss caused by the sugar-cane moth borer, 

T. B. Holioway and W. E. Haley (Jour. Boon. Ent., 21 (1928), No. 6, pp. 
8S2-854). — The authors give an account of the method of estimating the loss 
caused by the sugar cane borer to the Louisiana sugar crop employed by the 

U. S, B. A. Bureaus of Entomology and Agricultural Economics. 
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Report of investigations on the biology and control of the Rnropean 
corn borer in south Germany in 1926 [trans, title], W. ZwQlfee {Arb, Biol. 
Befchsanst. Land «. Forstw.f 15 (i527), No. 5, pp, S55-400, pla. 5, figs. S; aha. in 
Rev. Appl. Ent, 16 (1928), Ser. A, No. 2. pp. 56, 57).— The European com borer 
has long been established in Baden, occurring in all the co-rn-growing districts, 
its seasonal occurrence corresponding with that in the Province of Ontario, 
Canada. Studies of its life history have shown that there is one generation 
a year there. Two parasites, Microgaater tibialis Nees and Eulimneria craasi- 
femur Thom., are of some importance The average crop loss is said to vary 
from 5 to 10 per cent at a conservative estimate. A list is given of 58 refer- 
ences to the literature. 

Reactivating aiihydrobiosis in the development of the European corn 
borer [trans. title], E Rotjbaud (Oompt. Rend. Acad. Sot. [PaHs], 186 (1928), 
No. 12, pp. 792, 793; aba. in Rev. Appl. Ent., 16 (1928), Ser. A, No. 6, p. SOO) — 
The author concludes that the question of two generations of the European 
com borer depends upon the intervention at the right time of a warm, dry 
estivation period, followed by a fairly long, warm, and damp period. 

Notes on the genus Hyponomeuta, with special reference to H. cognatel- 
lus Hm H. padellus li., and H. maBnellus E., It. Adkin (So. London Ent. and 
Nat Hist 8oc. Proo., 1927-28, pp. 48-54, pls» 3). — This article deals with the 
genus Hyponomeula, eight or nine species of which occur in Great Britain. 

Are codling moths attracted to lights? M. A. XoTHEits (Jour. Econ. Ent, 
21 (1928), No. 6, pp. 836-842).— Hhe author reports that in a test in 1926 codling 
moths were readily attracted to a small light aud again in 1927 In large num- 
bers to varying intensities of light in light traps in the State of Washington. 
It is pointed out that these tests made do not prove that such traps as were 
tried are of any considerable control value. 

Control of codling-moth: Subduing tbe pest and removing spray resi- 
due, P, W. Pettey, a. Skibbe, and P. de Villiees (tinion 8o. Africa Dept. Agr., 
Ent Note 37 (1927), pp. 7). — ^This article outlines the results of tests of methods 
for the removal of spray residue from pears and of tests with substitutes for 
lead arsenate sprays. 

Some observations on the number of larval instors of the oriental peach 
moth, Laspeyresia molesta Busck, A. Petebson and G. J. IIaeussleb (Jour, 
Econ, Ent, 21 (1928), No. 6, pp. 843-852, Jiga. 2). — ^The authors report that by 
applying Hyar’s ideas that the width of the head capsule of a lepldopterous 
larva is more or less constant for ony instar of a given species and that suc- 
cessive larval instars of a given species show a more or less regular geometric 
progression in the growth of the head capsules, oriental peach moth larvae are 
found to have four or five Instars. The number of larval instars produced is 
correlated with the rate of larval growth. As a rule rapid growth produces four 
instars and slow growth five instars. Rapidity of larval growth is dependent 
upon at least two factors, temperature and food. High summer temperatures 
produce rapid growth, while low temperatures, such as occur In the spring and 
fall, produce slow growth. Larvae develop somewhat faster in peaches than in 
apples under insectary conditions. The rate of development of individual 
larvae in a given food varies considerably. 

The pink boUworm of Queensland, F. G. Hoidawat (Bui. Ent Research, 
17 (1926), No. 1, pp. 67-83, pis. 2, figs, <9).— An extended account of the anatomy, 
bionomics, aud distribution of the pink bollworm, which attacks cotton in 
Queensland and for which the name Flaigedra aeutigera is proposed. Its 
larval and pupal stages are described. An account of this insect by Ballard 
has be^ noted (H, S. R., 64, p. 467 ; 55, p. 257). 
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Advancement in mosquito control in the United States and Canada, L* E. 
Jackson bt al. (Awer. Jour, Pub. Health, 18 (1928), No. 8, pp. 985-^99 ^), — ^Thls 
is an abstract of a report of the committee on mosquito control of tho American 
Public Health Association, presented October 19, 1927. Information on mos- 
quito control was obtained by means of a questionnaire from the health depart- 
ments of 42 States and Provinces and from the Territory of Alaska, 

On anophelism without malaria around Amsterdam, N. H. Swboxen- 
GHEBKL, A. DE BUCK, and E. SOHOUTE (K. Akad. Wetensch. Amsterdam, Proo., SO 
(1927), No. 1, pp. 61-68, fiif. 1; 31 (1928), No. Jh5, PP. 631-539, figs. 5).— This is 
a report of investigations conducted in the vicinity of Amsterdam, where two 
types of Anopheles macuMpennis appear to occur in fairly distinct regions, a 
small variety in the region to the north where malaria is endemic and a large 
variety in the region to the south where malaria is absent or extremely rare. 
The two types or varieties are not mixed but show distinct segregation. In 
the first article the possible factorb, morphological and biological, influencing 
the transmission and nontransmission of malaria by the two varieties are con- 
sidered at some length. 

In the second article the authors report upon investigations made at 46 
stations, where 11,122 females were measuied and 25,0G5 were examined to 
determine the percentage of females carrying blood, fat, or eggs. The 
anophellne population of two stations were regularly examined over a period 
of two years. 

Becent investigations of the zoophilous evolution of the Anopheles 
fauna in Europe (A. macullpennis) as based upon the maxillary arma- 
ment Etrans. title], E, Eoubaud (Ann. Inst. Past&ur, 42 (1928), No. 6, pp. 653^18, 
figs. 16; abs. in Rev. Appl. But., 16 (1928), 8er. B, No. 11, pp. 210, 211).— The 
author deals with his theory of the origin of zootropism and zootropic races in 
A. maoulipennis in Europe, in which his earlier work on the subject is reviewed 
and the results of further investigations reported. The theory is that regula- 
tion and stabilization of the waters in which A. macullpennis breeds, together 
with the permanent housing of domestic animals in buildings in which the 
adult mosquitoes normally shelter, stabilize its conditions of life; that it 
acquires, by natural selection, a maxillary armature more and more adapted 
to feeding on animals; and that the degree of zootropism is Indicated by the 
maxillary index. Where the mosquitoes have no preference for domestic ani- 
mals, the maxillary index, namely, the average number of teeth on each max- 
illa, is generally below 14, and they are dangerous from the point of view of 
malaria. Where the preference for domestic animals is marked, the maxil- 
lary index is above 14. This has been borne out by the study of a large number 
of specimens fi’om various regions. When the competition between mosquitoes 
for animal hosts is slight, the maxillary index is not above 16, but when 
competition is very great, It rises to 17 or above. An excessively high Index 
indicates a shortage of animal hosts, when man may again be attadked. 

A two-page list of references to the literature is included. 

Bionomics of the Tabanidae (Biptera) of the Canadian prairie, A. E. 
Cameron (Bvl. Bnt. Research, 17 (1926), No. 1, pp. 1-42, pis. 5, figs. 18).— An 
extended account of studies conducted In Saskatchewan, Canada, particular 
attention being given to 19 species, representing 4 genera, of which 1 species 
is new, namely, Triohopria (Trtohopria) tabanimra, 

A preliminary note on the occurrence of a head and throat hot in the 
wild deer (Oervus virginianus) of Minnesota, C. P. Pitch (Oomell Yet., 18 
(1928), No. 4t PP- 353-357, fig. 1). — ^In this contribution from the Minnesota 
Experiment Station the author records cases of parasitism of the deer in that 
State impedes of Oephenomyla. Zn several of these cases death resulted. 
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The distribution of blow-flies in South Africa, with special reference to 
those species thai attack sheep, R. Smit and S. Dtr Plkssis (Union So. Africa 
Depl. Ag)\ Rul Yd pp. JO, Jigs. 4). — The first i>art of this account 

fpp. 3-9) deals tv i ill blowfly distribution over South Africa; the second part 
(pp. 9, 10) with the sheep maggot flies; the third part (pp. 11-14) with the 
distribution of Ohrifsomyia cliJoropyga, Lucllia soicata^ and (7. alJ)iceps over 
the farm of Groolfoiiteiu School of Agriculture; the fourth part (pp. 14-17) 
wdth seasonal distribution of c1ilo9*opvga, L. ffcthata, and G, alhicep^ In the 
Karroo as indicated by data collected at the Grootfontein School of Agricul- 
ture; and the fifth part (pp. 17-19) with the time of the year during which 
flies attack sheep. A diagi’ain showing the time of year when fly attack op 
sheep la most severe throughout the Union is included. 

Fruit-fly (Oeralitis capitata) : Baiting and trapping experiments, L. J. 
Newman (Jou}\ Dept. Agr. 11 csf. Auht., 2. f^cr., 5 (Yil2S), No. 2, pp. 229-23'/, 
figs. 2). — In a comparison of the relative elfectivenoss on the peach of foliage 
poison baiting and the trapping or luring method, the latter was found to be 
the more effec'tive. Foliaee baiting, however, is done in half the time it takes 
to tend, clean, and leiiew the lure in the traps, and it is stated that in large 
areas the e<msoqueiit increased cost with trai>s would more than offset the 
value of the additional 7 per cent of fruit saved by that method. Foliage 
baited four times gave 88 per cent of clean fniit; trapping or luring renewed 
four limes 95 per cent ; and tlie control only 11 per cent of clean fruit. 

The foliage bait consisted of powdered arsenate of lead 2.5 oz., molasses 
4 lbs., juice of 1 doz. oranges, and water to make 4 gal. The lure in the traps 
was made of pollard 8 oz., iwwdered borax 8 oz., arsenate of soda 0.25 oz., 
and water to make 1 gal. of liquid, the Ingredients being thoroughly mixed 
together in the water and allowed to steep for 16 hours. 

The British Tacliiuldae (Diptera) , C. J. Watnwkight (Ent. 8foc. London, 
Trans., 16 (J92H), pt J, pp. 139-26 J/, pis, 2, figs. }). — This account consists of an 
introduction, discussion of terminology, key to subfamilies and genera, genera 
and species, and a list of the literature cited. Two species and one variety 
are described as new. 

A new leaf miner injurious to larkspur (Phytomyza dclphiniae Frost) , 
G. H. Gbiswold (Jour, Econ, Eni., 21 (1928), No. 6, pp. 855-857). — ^lliis is an 
account of the injury caused by the larkspur leaf miner (P. deXpJilnlae) , both 
the larvae and adults of which attack the plant. The stages of the pest are 
described, and notes are given on its life history and habits. The hymenop- 
lerous parasites Cyrtogastcr llqueains Ashm. and a new sfiocics of Opius were 
reared from the pupae. 

Hot water as an insecticide for the Japanese beetle in the roots of 
nm*sery stock, W. B. Fleming and F. E. Bakeb (Jour. Econ. Ent,, 21 (1928) t 
No. 6, pp. 818S22). — ^The authors found hot water to be an effective dip for 
killing the eggs, larvae, prepupae, pupae, and adults of the Japanese beetle In 
the soil. A temperature of 112“ F. is the lowest which will give dependable 
results Tvithin a practical period of time, and this temperature is recom- 
mended for the treatment of soil about the roots of nursery stock to destroy 
the soil-infesting stages of the beetle. 

Soil insecticides for the Japanese beetle, W. E. Fleming (Jour. Econ. 
Ent., 21 (1928), No. 6, pp. 818-8 f 8) .—This is a brief summary of information 
on materials which have been tested to determine Iheir effectiveness for destroy- 
ing the Japanese beetle in the soil about the roots of nursery plants. 

Some phases of the Japanese beetle insecticide investigations, E. R. Van 
tJBffiuwEN, O. G. Anderson, and P, A. van dee MEm.EN (Jour. Econ, Ent., 21 
(7898), No. 6, pp. 805-813, pis. 2), — ^Dala are presented to show that certain 
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nontoxic materials, are as effective in repelling beetles as is lead arsenate, indi- 
cating that other factors besides toxicity are responsible for the repellence of 
the lead arsenate sprays. It was found that in cases of heavy Infestation there 
is some doubt whether a large percentage of kill and a high degree of protection 
can be obtained by means of a stomach insecticide. 

Progress with the imported parasites of the flapancso beetle during 
1927, H. W. Allen and H. A. Jaynes {Jour, llcon. lint,, 2/ No, 6. pp, 

823-832, flff, i). — ^This is a progress report (B S. K., 57, p. 802) on the work of 
Introducing parasites of the -Japanese beetle during 1927. Ceufetcr cinerea 
increased its area of distribution, but is being imported for further colonization. 
Ochrwneigenm onnwidcs has not yet been recovered, but recoveries were made 
of both Proaena ai'berita and Deo^a, ventraZis, Further liberations were made of 
these three fly parasites. Tiphta popilliavora* has Increased rapidly from the 
small beginning previously reported. T, vemalia and Tiphta sp. were liberated 
in large numbers, but have not yet been recovered. 

The paper concludes with a brief rdsumd of the work accompli '.hed since 1920. 

Some temperature relations of Melonotns (Coleoptera, Elateridae), 
B. B. Fxjlton (Jour, Econ, Ent„ 21 (1928), No, 6, pp, 8S9-S97, fig, 1), — ^In this 
contribution from the Iowa Experiment Station the author reports that shade 
trees near sod ground have been fonnd to be a common habitat for adult Mela- 
notus wireworms. Temperature exi)eriments show that they can not live long 
on the surface of sod ground on hot days, and their choice of temperature, de- 
termined in a gradient, is much below the usual maximum temperature in open 
fields during summer. Negative phototropism causes the beetles to seek dark 
hiding places during the day. The larvae of Meliinotus are more resistant to 
heat than the adults, but do not voluntarily seek higher temperatures. Sea- 
sonal movements of wireworms may be closely correlated with soil temperature 
changes. 

A new beneficial beetle in Massachusetts, W. D, Whitcoihb (Jour, Econ, 
Ent,, 21 (1928), No, 6, pp, 9S7, 938), — ^This is a contribution from the Massachu- 
setts Experiment Station in which the author reports that Cantharia anderaoni 
Frost, a recently determined species, has increased rapidly in the eastern part 
of the State since 1920. It feeds freely on most aphids common in the locality, 
and in cages has killed and devoured the larvae of .several fruit and vegetable 
insect pests. 

Observations on the snout-heetle, Evotus naso Lee., on apple trees at 
Yaldima, Washington, M. A. Yotiiers (Jour, Econ, Ent, 21 (1928), No, €, pp, 
832-836, fig, i).— The author records the feeding of this snout beetle on apple 
buds at Yakima, Wash., this being the first record of the habit. The account 
includes notes on the feeding habits, oviposition, and life history. 

Further studiies on the evaporation of nectar, O. W. Pabk (Jour, Econ, 
Ent, 21 (1928), No, 6, pp. 882-887, figa, 2). — ^The author reports that farther 
experiments (E. S. R., 68, p. 62) at the Iowa Experiment Station are In agree- 
ment with those reported the previous year. All of these indicate that nectar 
does not become more concentrated witbin the honey sac of the bee between the 
flower and the hive entrance, but that the observed rate of nectar concentra- 
tion can be fully accounted for by evaporation in its several phases, carried on 
within the hive. 

Disinfecting combs, G. L. Jakvis (Jour, Econ, Ent, 21 (1028), No. 6, pp. 
887-889). — ^The author reports upon work at Guelph, Ontario, in which it was 
found that alcohol-formalin and water-formalin are not always effective for 
American foulbrood in eases where there are massed spores. Treatment of 
brood combs may mean harboring or spreading the disease. There is no danger 
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of infection from dry supercombs. Wet supercombs that do not contain scales 
may be disinfected by immersing In hot water for 24 hours. 

Proceedings of the Swiss Commission on Nosema Disease of Bees [trans. 
title] (Lmdw, Jahrb, BolmeUs, 4^ (19B8), No. 4^ pp. 517-^4'^) • — report on the 
work of the Nosema Commission in 1927, by P. Lcuenberger (pp. 613, 614), is 
followed by accounts of the control work with bee diseases, by P. Lenenberger, 
B. Rotschy, and B. Bossetti, respect! v^y (pp. 614-617) ; Remedial Work with 
Nosema Disease of Bees, by O. Morgenthaler, J. WUfler-Wyas, J. Dambach, and 
B. Fischer (pp. 618-631) ; Observations on Nosema Control Work in 1926 and 
1927, by O. Schneider-OreUi (pp. 631-630) ; and Experience with Nosema In the 
Pield and Laboratory in 1927, by O. Morgenthaler (pp. 630^7). 

Studies on the Ichneumonldae, I, It, [trans. title], A. Sbybio (Eos 
iMadridh 2 (1926), No. 2-S, pp. 115--1S3, figs. S; 3 (1927), No. 2, pp. 201-242, 
ligi. 12 ). — ^In the studies here reported the author erects 1 genus and describes 
14 new species and 3 varieties. 

Telenomns megacephalus Ashm., an egg parasite of the green pumpkin 
bug, Nezara viridula Linn., in Florida, R L. MimiJEna (Fla. Ent., 12 (1928), 
No. 2, pp. 17-20 ). — ^An account of studies of this parasite, its life history, and 
habits, the details of which are tabulated. 

Notes on the biology of Telenomns fariai Lima, an egg parasite of 
Trlotoma (trans. title], A. da Costa Lima (Mem. In%t. Oswaldo Cruz, 21 (1928), 
No. 1, pp. 201-218, pU. 3; Eng. ahs., pp. 210-218 ). — This is an account of observa- 
tions of a parasite reared from the eggs of the reduviid known as the “ barheiro ” 
or kissing hug, the principal carrier of Schissotrypanum cruzi Chag. Tliis egg 
parasite, described by the author as TeHmomus fariai n. sp. (B. S. R., 68. p. 
562), is the only known mlcrohymenopterous parasite of the eggs of this 
triatomld. 

AmiAL PEODUCTION 

[Animal husbandry investigations at the Canadian experimental stations 
and farms] (Canada Expt. Farms, Rpta. Supts. 1927, Agassiz (B. C.) Farm, pp. 

36-45, figs. 8; Brandon (Mm.) Farm, pp. 4-20, 64^-69, figs. 2; Charlotteiown 
(P. E, I.) Sfa., pp. 7-13, 53-60, fig. 1; Fredericton (N. B.) Sta., pp. 5-18, 44-59, 
figs. S; Sarroic (Owt.) Sta., pp. 22-24; Indim Head (Sask.) Farm, pp. 3-9, 
5(^3, figs. S; Invermere (B. C.) Sta., pp. 6-10, 37-42, figs. 2; Kapuskasing 
(Ont.) Sta., pp. 4-l^r 60-66; KentvUle (N. 8.) Sta., pp. 5-7, 46-40, fig. 1; Len- 
noxvUle (Que.) Sia., pp. 3-21, 63-71, figs. 2; Mordm (Man.). Sta., pp. 4r-8, 49-55, 
fig. 1; Boathem (SasJe.) Sta., pp. 3-14, 51-64, figs. 2; Scott (Sask.) Sta., pp. 5-14, 
67-69; Sidney (B. C.) Sta., pp. 4-7, 59-67; Swift Current (Sask.) Sta., pp. 4, 5, 
51; La Ferme (Que.) Sta. Bpt, Supt. 1926-1927, pp. 7-18, 53-65 ). — In these pub- 
lications (B. S. R., 69, p, 160), brief reports are given by W. H. Hicks, M. J. 
Tinline. J. A. Clark, O, P. Bailey, H. A. Freeman, W. H. Gibson, R. G. Newton, 
S. Ballantyne, W. S. Blair, J. A, McClary, W. B. Leslie, W. A. Munro, V. Mat- 
thews, B. M. Straight, J. G. Taggart, and P. Fortier, respective, on the results 
of feeding and breeding experiments with horses, beef and dairy cattle, sheep, 
gwine, and iwultry. 

Report of the animal husbandry division, G. B. RoTHWHain (Canada Expt. 
Foams, Amm. Hush. Div. Bpt. 1927, pp. 93, figs. 12).— Brief results of experi- 
mental work at the Central Experimental Farm with beef and dairy cattle^ 
horses, swine, and sheep, together with progress reporte on animal hybridization 
at Buffalo Park, Wainwrlght, Alta., are given for the year ended March 81, 
1927 (B, S.B.,68,p.666). 

The conversion of dry roughage into a succulent feed; An examination 
of the Sugar Jack process (Canada Ayr. Bvl. 96, n. set. (1927), pp. 38, 
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ilgB, U ). — ^ report of experiments by the divisions of animal husbandry, chem- 
istry, and bacteriology of the Central Experimental Farm, Ottawa, with the 
Sugar Jack process for converting dry roughages into succulent feed. This 
process consists of feeding coarse roughage into the top of a silo-like tank and 
moistening evenly with a converter dissolved in water. The converter is a 
vegetable and mineral compound which when dissolved in water is chemically 
similar to saliva and gastric and pancreatic juices. The roughage digests so 
readily in the tank that the temperature rises to from 130 to 186" F. The 
process i'=» a continuous one, since the digested material is removed from the 
bottom of the tank and replaced by dry roughage and more converter at the top. 

In feeding dairy cows this processed feed, the animal husbandry division 
found that while the Sugar Jack rations contained more nutrients than a ration 
using corn silage, the latter feed produced more milk. Sugar Jack feeds were 
less palatable, less digestible, and in practically all respects inferior to com 
silage as a feed for dairy cows. The chemistry division found that in passing 
through this process roughages lost approximately 20 per cent of their protein 
and 12 per cent of their carbohydrate content. On the other hand, the process 
did make it possible to feed coarse roughages in a more edible condition. The 
bacteriology division found that the chief loss of food material resulted from 
the acid fermentation of the carbohydrates, and that there was also a loss of 
nitrogen through decomposition. The final stages of fermentation in this 
process tended toward ammonlacal decomposition and therefore uneconomical 
fermentation. These facts, together with the increased cost of the processed 
feeds as compared with regularly ensiled roughages, indicate that the Sugar 
Jack process for converting dry roughages into succulent feeds is not an 
economical pr practical procedure. 

A history of Aberdecn-Angus cattle, A. H. Sandees (Chicago: Nao Breedefs 
Gais.j 1928, pp. 2:X+1042, pis. 105). — ^An interesting and comprehensive treatise 
on the origin and development of the Aberdeen-Angus breed of cattle, their intro- 
duction, progress, and future possibilities In the United States. 

The value of homo groun foods as partial or complete substitutes for 
maize meal in the rations for fattening pigs {Corh Co. ll^lsh Free Btateh 
Com, Agr. Am,. Rpf. 1927, pp. 17-25). — A series of pig feeding tests was con- 
ducted by the County of Cork committee of agriculture to determine the value of 
crushed oats as a partial substitute for corn meal in a ration for fattening 
pigs and the value of a mixture of equal parts of crushed oats and barley as 
compared with com meal. The pigs at each feeding station were divided into 
uniform groups fed similar amounts of grain and a protein supplement, such 
as wheat bran, fish meal, or separated milk. The various tests were of from 
88 to 93 day^* duration. The meal mixtures were soaked for about 12 hours 
before feeding. 

Adding soaked crushed oats to the ration increased the rate and decreased 
the cost of gains as compai^d with corn meal and bran alone. It was found 
that crashed oats could with advantage make up one-half of the meal ration, 
although definite conclusions could not be drawn. There was sufficient evidence 
to show that finely ground barley of good quality could be used to advantage 
to replace the com meal in a fattening ration. 

Horse breeding in Hungary, H. von Bbedow (Die Pferdemicht in Ungam, 
Sannover: M, d 11. Sohaper, 1927, pp. I4l+lt9-\‘ll7'\, figs. 17).— An interesting 
history of the development of the horse industry at the various Grovemment 
breeding farms, at private studs, and by the remount service in Hungary. 

Stable vpise, S. G. Goldschmidt (Ncto York: Charles Scribners Sons, 1929, 
pp, XVI+17-176, pU 1, figs. 74).— A practical treatise divided into the following 
36342—29 6 



566 


EXPBEIMEITT STATIOK BEOOKD 


[Vol.eo 


sections; The stabled horse; the new purchase; feeding and exercise; groom- 
ing, trimming, and clipping; shoeing, simple ailments; summering hunters and 
wintering polo ponies ; saddlery and equipment ; stables and their designs ; and 
duties of owners and grooms. 

[Poultry iniTestigations at the Dominion experimental farms, 1026 and 
1927], F. 0. Elfobd (Canada Bxpt. Farms, Poultry Div, Rpts. 1926, pp. 61, 
flga. 15; 1927, pp. 57, figs. The usual reports of the Dominion poultry hus- 
bandman (B. S. K., 66, p. 40S), giving the results and progress reports of in- 
vestigations being conducted at the several stations and farms. 

The absorption rate of the reserve yolk in baby chicks, S. J. Soiiillino 
and W. L. Bleeckeb (Jour. Amer. Vet. Med. Assoc., 72 (1928), No. 5, pp. 618--626, 
figs. S ). — ^In work conducted at the Arkansas Experiment Station wide differ- 
ences were obP*erved in the individual rates of utilization of the reserve yolk, 
though unaccompanied by observed pathological changes or bacterial inter- 
ference. The level of intake of feed was not found to influence the rate of dis- 
appearance of yolk. Chicks making the bettor gains did not necessarily digest 
and absorb their reserve yolk more rapidly ; the converse also was true. Up to 
the fifth day, considerable masses of unab<!orbed yolk may usually bo found, and 
an infectious or other pathological state is not predicted even on the presence 
of yolk masses weighing up to 4 gm. on the seventh to ninth days. 

Does a mixed grain ration meet the vitamin-B requirements of chicks 
brooded on wire? R. M. Bethke and D. O. KIennaiid (Ponltrg Sd., 7 (1928), 
No. 6, pp. 287-292 ). — In studies at the Ohio Experiment Station, 6 lots of 25 
day-old chicks each were fed rations containing 63 per cent or more of ground 
whole grains, 10 per cent of other seed products, 20 per cent of either meat 
scraps or dried buttermilk, and adequate mineral and fat-soluble vitamin sup- 
plement for 10 weeks in pens fioored with 0.5 in. mesh wire. None of the lots 
were exposed to direct sunlight. Dried brewer’s yeast and autoclaved yeast were 
used to supply both the antineuritic and growth-promoting factors required by 
growing chicks. Such rations were found to meet the vitamin-B requirement 
of chicks kept under the above conditions. 

A study of the first year egg production of S. 0. Rhode Island Beds, 
V. S. Asmukdson (3oi. Agr., 8 (1927), No. S, pp. lil-150, figs, d).— A study based 
on the trap-nest records of 510 Rhode Island Red March-, April-, and May- 
hatched pullets at the University of British Columbia, Canada, from 1920 to 
1926, inclusive. The birds were fed and handled under practically the same 
conditions each year, and only eggs laid from November 1 to October 31, in- 
clusive, were considered. The birds were selected to some extent each year, but 
the culling was not complete since it was deemed advisable to retain at least 
100 birds for the test. 

The annual egg production increased from 169.9S±2.7 eggs in 1920-21 to 
209.1B=!:3.08 eggs in 1925-26. The mean annual egg production of all birds dur- 
ing the 6 years was 191.06±1.34 eggs. During the test the proportion of birds 
laying 225 eggs or more increased from 7.7 to 40.6 per cent, while the propor- 
tion laying less than 160 eggs decreased from 30.8 to 8.9 per cent The propor- 
tion of ^gs laid in any season changed but slightly, although the number laid 
per season increased markedly. The peak of production occurred in April, and 
the lowest production was in November, There was only a slight change during 
the 6 years in the variability of annual production, and the variation in monthly 
production was least during March, April, and May and highest at the beginning 
and end of the laying year. 

Second year eg^ production in relation to first year egg production in 
the domestic fowl, M. A. Juix (Poultry Soi., 7 (1928), No. 6, pp. 276-286, 
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figs, 2), — ^An analysis of the records of the Vineland, N. J., International Egg- 
Laying Contest and of the flocks of several experiment stations was made by the 
U. S. D. A. Bureau of Animal Industry in an endeavor to correlate second year 
with first year egg production. The records of birds of several breeds were 
divided into three classes according to first year production, namely, 0 to 100 
eggs, 101 to 201 eggs, and 202 to 302 eggs. 

The results show that in the case of low first year producers more than half 
as many eggs were laid during the second year ; with the medium first year pro- 
ducers approximately 42 to 45 per cent were laid the second year ; and with the 
high first year producers approximately 35 to 41 per cent were laid the second 
year. These results led the author to believe that the standard of 180 eggs for 
second year production in his proposed Record of Performance (B. S. E., 50, 
p. 569) is loo high. 

Construction of score card for judging for cgg-production, R. M. Shedb- 
wooD and C. B. Godbey {Poultry ScLf 7 (1928), No. d, pp. 253-274). — The charac- 
ters, weight, color of shank, handling quality, capacity, molt, length and width of 
back, depth of body in front, and egg production were studied at the Texas 
Experiment Station in an effort to determine the relative value to assign to each 
when Judging for annual egg production. Two samples of Sin^e Comb White 
Leghorns in their first laying year were used. The first sample, consisting of 
96 pullets, was of similar blood lines, while the second sample consisted of 100 
birds whose dams were of like breeding but sired by cockerels of different 
breeding. 

It was found that the variation In the constants of these characters was so 
great that a score card which could be used for one sample was unpractical for 
the other. Experimental errors and rather crude methods of measuring some 
of the characters were not accounted for in the study, nor was it learned to 
what extent curvilinear r^atlons existed. The authors conclude that more 
refined methods must be U'.ed before a score card can be made that will have 
any range of applicability. 

The death rate of three standard breeds of fowl during the pullet year, 
P. J. Dudley {Poultry fifei., 7 {1928), No, 6, pp, 245-253, figs, 2). —An analysis 
of the records of the Harper Adams Agricultural College laying trials over a 
period of 15 years was made to obtain data on the death rate of pullets of 
three breeds. The records cover a period of 11 calendar months each year from 
November to September, inclusive. The breeds studied were the White Leghorn, 
White Wyandotte, and Rhode Island Red. No significant difference in the death 
rates during the pullet year of these breeds was evident in the study. 

Growth and the relation hotwcon live weight and feed consumption in the 
case of White Pekin duckhngs, H, W. Titos (Poultry 7 (1923), No, 6, 
pp. 25Jh962, figs, 8 ). — In this study by Gie U. S. D. A. Bureau of Animal Indus- 
try, the curve of diminishing increment was fitted to the data obtained by 
Horton (B. S. R,, 68, p. 570) on the growth and feed consumption of White 
Pekin ducklings from the third to the eleventh week of age. It was found 
that the law of diminishing increment expressed the relation between live 
weight and feed consumption. The relation between age and live weight was 
expressed by Robertson’s modification (E. S. B., 60, p. 669) of the equation 
describing the course of an autocatalytic monomolecular chemical reaction. 

Successful turkey raising, A, W. Johnson (Semdia, Minn.: V, B, GcMel- 
son, 1928, pp. 29, figs, J).— A practical pamphlet giving details for the selection, 
housing, breeding, feeding, management, and marketing of turkeys. 

Studies on the wool production of Angora rabbits, J. N. Pio k a b p (Harper 
Adams Utility Poultry Jour,, 14 (1928-29), No, 1, pp, 8-16, figs, 2).— In this 
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experiment at the University of Edinburgh, Scotland, various factors that may 
affect the growth of wool of Angora rabbits have been studied. A considerable 
variation was found in the seasonal production for Angora bucks, being heaviest 
from September to December and lowest in the late spring and early summer. 
With young rabbits the amount of wool produced increased gradually to about 
eight months of age, but after this time age had little influence on the amount of 
wool produced. “ Purnibhings ” (tuft^ of wool on the tips of the ears and heavy 
wool growth on feet and legs) were correlated with a high yield. It was found 
that small rabbits produced more wool per ounce of live weight than did large 
animals. Although the data do not warrant a definite conclusion, the autlior 
suggests that rabbits born in April produce more wool the first year than do 
those bom in other months. 

DAIRY FAElSriBra— DAIRTISra 

A-n experiment in the free-choice feeding of mineral supplements to 
dairy cattle, W. B. Nevens (Illinois 8fa, Buh 316 (1928), pp, .-—This 

study, extending over parts of four years, was designed to determine whether 
dairy cattle kept under ordinary herd conditions in barn and dry lot would 
voluntarily supplement their rations with minerals offered in a self-feeder. 
Cows of from moderate to good productivity and their daughters forming a 
“heifer group” were confined in bams and dry lot throughout the test. The 
ration used consisted of corn silage, legume hay, and a grain mixture. The 
minerals were offered in boxes in the exercising yards except during that period 
of the year when bad weather prevented cows from being turned out. During 
the first two years, finely ground limestone and common salt were placed in 
separate compartments. The third year bone meal was added in a third com- 
partment, and both this product and the ground limestone were mixed with 
salt at the rate of 4 parts to 1 port of salt. When no supplement was fed in 
the yard, bone meal and salt were incorporated in the grain mixture at the rate 
of 1.5 i>er cent eadi, and while supplements were fed 1 per cent of salt was 
added to the grain mixture. 

It was found that 1 per cent of salt in the ration was insufficient to satisfy 
the craving of dairy cattle, and when allowed access to salt in a self-feeder 
they consumed rather large quantities in addition. No particular desire for 
the other supplements was manifested, only insignificant amounts of ground 
limestone and hone meal being consumed when offered free choice. The test 
showed that either the ration fed contained enough calcium and phosphorus to 
prevent deficiencies in those elements or that the ground limestone and bone 
meal were so unpalatable that the cattle refused to eat them even to satisfy a 
craving. 

The izkfiueiice of supplementary summer feeding on dairy cows [trans, 
title], B. y. Labinov (Zap. Leningrad. Belsk. Khoz. Inst. (Mdm. Inst. Agron. 
L^ningrads), Jf (1927), pp. 7(?S-7iJ, figs. 2). — At the Leningrad Agricultural 
Institute, 5 lots of 2 cows each were fed for 6 we^s to determine tlie value of 
certain concentrates as supplements to pasture. The concentrates fed were 
cracked oats, millet, barley, wheat bran, and linseed cake. Such factors as 
time of last calving, time of breeding, and length of lactation were used for 
correcting the data. The amount of milk produced at each milking and its fat 
content, and ^edfie gravity were recorded. 

It was found that the effective quantity of supplementary concentrates for 
cows on pasture of average quality was equal to one-fourth the stardh equivalent 
necessary to maintain live weight and milk production. Observations showed 
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that linseed cake and bran tended to scour the animal slightly, that oats and 
barley had a more regulating effect on the condition of the feces, and that 
millet was an excellent diGttii*y remedy for cattle on pasture, regulating diges- 
tion and thereby increasing milk production. The author recommends the 
concentrates in the order of their effectiveness as follows : Millet, oats, Ihisecd 
cake, bran, and barley. 

Better winter feeding and use of forage crops [for dairy cows] (Corh Co. 
ilrish Free Biatel Cwn. Agr. Anti. Rpt. 192y, pp. 52-^3). — The first part of this 
article by the County of Cork committee of agrtculture deals with a comparison 
of 2 lots of 7 cows each fed during the winter on hay or sti’aw and roots. In 
addition the cows in 1 lot received an average allowance of 4.7 lbs. of concen- 
trates per day. The chief advantages found for feeding concentrates during 
tlie winter were increases in butterfat production and the heavier, healthier, 
more thrifty calves produced. 

The use of forage crops as reported in the second part of this article showed 
that the addition of green rye to the ration during the late spring resulted in 
an increase in milk production sufficient to pay for the cost of the cr-op. 
Although in 4 trials vetches did not increase milk production, the seasonal 
decline in yields was markedly checked. Other advantages resulting from the 
use of vetches wer-e the increased stock-carrying capacity of a given area and 
the early grazing made possible by the use of such crops. 

Hand-rearing of dairy calves, A. F. Wandk (Union 8o. Africa Dept. Agr. 
Bui. 39 (1928), pp. 20, figs. 19). — ^The results of two experiments at the Potchef- 
stroom Experiment Station in an endeavor to develop a method by means of 
which calves could be satisfactorily reared on a small quantity of whole milk 
supplemented willi concentrates and roughages are reported. 

In the first test the calves were full fed whole milk for 4 weeks and the 
amount then giadually diminished until they were weaned at 0 weeks of age. 
A grain mixture of maize meal, bran, peanut meal (2 : 1 : 1), 2 per cent salt, 
and 1 per cent bone meal, and alfalfa hay were gradually intx‘oduccd into the 
feeding schedule. When 3 mouths old the calves were turned on pasture. 
During the 183 days of the test the calves increased from an average initial 
weight of 93.3 Ihs. to an average final weight of 304.3 lbs. The calves made 
satisfactory growth, developed well, and the system followed proved economical. 

The calves in the second tost were also fed whole milk for 4 weeiks, gradually 
changed to t^kim milk, and a grain mixture of maize meal, crushed monkey 
nuts (2:1), salt 2 per cent, bone meal 1 per cent, and teff hay gradually 
introduced. These ailves were also turned on pasture at 3 months of age. 
During the 370 days of the experiment the calves increased from an average 
initial weight of 02,5 lbs. to an average final weight of 330 lbs. This system 
of feeding was satisfactory from the viewi)oint of growth and development, but 
with the high price of the monkey nuts the fat supplied from this source was 
not as economical as the butterfat of whole milk. 

Seventeenth annual report of the International Association of Dairy and 
Milk Inspectors, compiled by I. 0. Wslo (Tntematl, Aasoc. Dait'y and Milk 
Insp. Ann. Rpt., 17 (1928), pp. SOO, pi. 1, figs. 5).— The usual report of the 
annual meeting (E. S. R., 68, p. 672) held at Chicago, IlL, October 11-13, 1928, 
includes the following papers : 

The Goal of Dairy and Milk Inspectors, by I. V. Hiscock (pp. 41-49) ; Report 
of Committee on Dairy and Milk Plant Equipment, by G. W. Putnam (pp. 6(V- 
56) ; Report of Committee on Methods of Bacterial Analysis of Milk and Milk 
Products, by G. B. Bolling (pp. 67-02) ; The Influence of the Indlvidml Cow 
on the Bacterial Content of* Milk, by J, W. Yates (pp* 63-00) ; The Care of 
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Milking Maclilnes at Market Milk Dailies, by F. D. Holford (pp. 70-79) ; 
Report of Committee on Milk Plant Practice, by H. A. Harding (pp. 80-89) ; 
A National Cooperative Campaign for Clean and Safe Milk, by S. J. Crumbiiie 
and O. F. Obrisman (pp. 97-119) ; Report of Committee on Pood Value of Milk 
and Milk Products, by P. B. Brooks (pp. 120-126) ; Report of Committee on 
Serving Milk in Schools, Factories, and Office Buildings, by M. O. Maughan 
(pp. 127-135) ; The U. S. Public Health Service Milk Control Plan, by L. 0. 
Frank (pp. 136-141) ; Results of Milk Control Work during the Past Five 
Tears In Alabama, by C. A. Abele (pp. 142-159) ; Ye Lowly Thermometer, by 
R. M. Washburn (pp. 160-167) ; Reports of Delegates to World’s Dairy Con- 
gress, I, by P, B. Brooks (pp. 166-173) ; II, by T. Holt (pp. 174-181) ; Milk 
Grades, by W. F. Fox and J. L. Pomeroy (pp. 182-203) ; Report of Committee 
on Milk Ordinances, by W. B. Palmer (pp. 204-206) ; Report of Committee on 
Sanitary Control of Ice Cream, by R. E. Irwin (pp. 207-216) ; Improvement 
of Pasteurization Plants and Their Milk Supplies in Kentucky, by S. V. Dugan 
(pp. 217-228) ; Report of Committee on Educational Aspects of Dairy and Milk 
Inspection, by C. L. Roadhouse (pp. 229-232) ; Report of Committee on Bovine 
Diseases : Their Relation to tlie Mlk Supply and to the Public Health, by C. D. 
Pearce (pp. 233-237) ; The Econorafic Advantage of Abortion Control, by J. P. 
Bushong (pp. 238-243) ; Report of Committee on Commimlcable Diseases Affect- 
ing Man — Their Relation to the Milk Supply and to the Public Health, by H. R. 
Estes (pp. 244r-265) ; The Distribution of Fat in Gravity Cream, by T. J. Mcln- 
emey and P. F. Sharp (pp. 256-260) ; Some Laboratory Studies on the SanitaiT 
Quality of Concentrated Milk, by J. BL Shrader (pp. 261-264) ; Powdered Milk 
and the Public Health, by J. A. Tobey (pp. 265-273) ; Approved Dairies and 
Some New Thoughts on Dairy Inspection Work, by R. F. Leslie (pp. 274-278) ; 
Effect of Incubation at 145® F. on Bacterial Plate Counts of Milk, by R. R. 
Palmer and O. T, McCutcheon (pp. 27{K-288) ; Conducting the Methylene Blue 
Test at 145® F., by H. A. Harding, A. R. Ward, and H. G. Harding (pp. 289- 
298) ; and Report of Committee on Score Cards and the Score Card System of 
Rati^ Dairies and Dairy Products, by O. S. Leete (pp. 299, 300). 

The influence of the pH of agar media upon the bacterial counts of raw 
and pasteuri 2 sed milk, .T. Faueb {Jour, Dairy Soi,, 11 {1928), No. 5, pp. 
401-403). -—At the Maryland Experiment Station a study was made to find 
whether or not there is a material variation in bacterial counts of milk when 
beef extract agar is employed for plating with the following pH values : 0.2, 0.4, 
6.6, 6.8, and 7. Ninety-nine samples of raw milk and 100 samples of pasteurized 
milk were plated on agar with the above values. Little variation was found. 

A study of the common white ” yeasts found in dairy products, J. A. 
Nbilson {Jour. Dairy Sd., 11 {1928), No. 5, pp. 307-400 ). — In order to be able to 
describe more fully the ** conamon white *’ yeasts found in dairy products, the 
Montana Experiment Station studied 160 cultures Isolated from cream, butter, 
soft cheese, milk, and other minor sources. On the babls of morphology, growth 
temperatures, and the action of litmus milk, the author concluded that the 
organisms naturally divided into four types. 

The action of these yeasts was ^ow, and from their general heavier the 
author believes that they have little influence on changes produced in dairy 
products by microorganisms. 

Destruction of botulism toxin by milk bacteria, J. M. Shis^an and 0. N. 
and P. Stask {Jour. Dairy Sci., 11 {1928), No. 5, pp. 352-358) .—Studies at the 
New York Oomell Experiment Station have shown that certain bacteria com- 
monly found in milk, such as Str^iooooom taotia, Jjaotobacillus easel, Baote- 
tiwun/ ooU, S. commu7t4or, B. aorogenes, and JProteus mtlgoHs, have the power of 
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destroying the toxin produced by OloaMdium hotulinum. In most types of 
cheese 8» lactis is the predominating organism during the early stages of 
ripening, and L. casei during the later stages of ripening in all types of cheese. 
The results obtained partially explain the fact that milk and dairy products 
are seldom, if ever, disseminating agents of botulism. 

The volume of the cream layers forming on Holstein and Jersey milk« 
J. 0. Mauquaedt and A. 0. Dahleeug (Jour. Dairy 8ci., 11 No, d, pp, 

Jf09-JU9t fig, 1 ), — The milk used in each test of this experiment at the New 
York State Experiment Station was the complete milking of one cow, which 
was cooled at once to approximat^y 50* F. As soon as cooled, 100 cc. of each 
sample of milk in duplicate tubes were placed in a water bath at 37 to 40®. 
The depth of the cream layer was measured after 2-, 4-, and 24-hour Intervals. 
In all, 627 Holstein and 900 Jersey samples of milk were used. The majority 
of the Holstein samples tested from 3.1 to 3.7 per cent fat and the Jersey 
samples from 5 to 7 per cent fat 

After 2 and 4 hours the cream layers of the different samples showed con- 
siderable variations in volume and in distinctness of cream line. These varia- 
tions wore less pronounced at 24 hours. The depth of the cream layer was 
directly proportional to the percentage of fat. The percentage which the 
ci*eam layer represented of the total volume of milk was about 4.1 times the 
percentage of fat. Greater variations were found in the volumes of the cream 
layers of Jersey milk than in those of Holstein milk, and this was especially 
noticeable at the 2- and 4-hour intervals. Variations were found in the cream- 
ing properties of the milk from individual cows from milking to milking. 
The season of the year in which the milk was produced had little influence 
on the cream layer volumes, and especially was the Holstdn milk uniform 
throughout tlie year. The variations in specific gravity were not related to 
the changes in the creaming properties of milk. 

A defect in milk due to light, W. C, Feazier (/omt. Dairy 8oi,f 11 
No, 5, pp, 375-879). — ^A study of the cause of a ** cardboard ” taste in milk was 
made by the U. S. D. A. Bureau of Dairy Industry. Duplicate samples of milk 
were prepared, one of which was exposed to daylight and the other placed in 
the dark in a well-aerated metal container. The samples were kept in flasks 
or bottles stoppered with cotton or covered with paper or a sterile glass beaker, 
so that no off taste could come from a cardboard cap. The exposed bottles were 
not placed in direct sunlight, and the incubating temperature was in most cases 
just above freezing. 

The samples kept in the light developed the characteristic cardboard taste 
and odor after 20 to 48 hours, of which 8 to 26 hours were daylight, but no 
such taste or odor developed in the milk kept in the dark even after 7 to 9 
days. No off taste developed in skim milk exposed to daylight, but did develop 
in both whole milk and cream. The cardboard flavor developed more rapidly 
in pasteurized than in raw milk, and milk sterilized in the autoclave devdoped 
the flavor though somewhat less rapidly. The milk from cows fed oil meals 
or cakes developed the defective flavor no more rapidly than that from cows 
fed no oil feeds. 

Surface taiut butter, B. G. Hood and A. H. White {OarMa Dept, Agr, 
Pamphlet 91^ n, ser, (1928), pp, 78).— A study of butter graded as having suf- 
face taint, found in the Provinces of Quebec, Ontario, Manitoba, Saskatchewan, 
and Alberta, was made by the Canada Department of Agriculture, 

All of the samples were found to be abnormally high in yeast and bacterial 
content, and of the bacteria there was a considerable number capable of decom- 
posing butter curd. The acidity and curd content of most of the butters were 



572 


EXPEBIMENT STATION BBOOED 


[Vol. 60 


found to correspond closely to those of normal butter. The surface taint ap- 
peared no matter what type of neutralizer was used, but on the other hand 
careless methods of neutralizing or overnoutralizing failed to produce the surface 
taint. This defect also occurred in butter with a salt content of 2.67 per cent. 
The water supplies of the various creameries were found to introduce large 
numbers of undesirable organisms. By isolating certain strains of these bac- 
teria and inoculating pasteurized and neutralized cream butter with surface 
taint was experimentally produced. 

The authors recommend that improved sanitary methods within the plant, 
and especially the use of bacteriologically clean water, be used in preventing 
tMs defect of butter. 

Studies on butter salts, O. F. IIdnziker, W. A. Goudes, and B. H. Nissen 
(Jour, Dairy jS'cS., 11 (J528), Uo. 5, pp. 383-J^l). — ^For tliis test the authors 
selected 10 well-known butter salts, 3 being flake and 7 cube salts. Chemical, 
physical, and bacteriological analyses were made of each salt and the effect 
on flavor, body, texture, and color of butter ; effect of impurities on flavor ; and 
suitability for use in soaking parchment wrappers and liners were studied. 

It was found that while some of the salts caked badly in the barrel, others 
were free-flowing, and the latter salts had the greatest freedom from 
chemical Impurities and were lowest in moisture content. The presence in the 
salt of calcium chloride and magnesium chloride, both of which are highly 
deliquescent, diminished the free-flowing properties of the salt and caused lump- 
ing. The flake salts were more bulky than the cube salts. Using the weight 
of a given volume of water as 1, the weight of flake salts averaged 0.86 and of 
the cube salts 1.26. Some of tlie salts contained so much foreign material that 
when dissolved in water they produced a very turbid brine of dirty color, making 
them unfit for treating parchment. All the salts were bacteriologically clean. 
About 60 per cent of the flake salt crystals passed through 40 to 60 mesh screens 
and 27 per cent required a coarser screen, while 00 per cent of the cube salt 
crystals passed through the fine screen and only 1.7 per cent required coarser 
screens. 

The differences in rate of solubility of the various brands and types were 
loo slight to be of any significance. However, it was noticed that during the 
first 20 seconds in water the flake salts tended to go into solution somewhat 
more rapidly. The average sodium chloride content of the 10 salts was 90.14 
per cent. The calcium sulfate content, the largt‘st chemical impurity, ranged 
from 0.01 to 1.225 per cent, while small amounts of calcium and magnosiuin 
chlorides, magnesium and sodium sulfates, calcium and magnesium <‘arbonalcs, 
and traces op iron were present. The insoluble matlc^r ranged frt)m 0.003 to 
0031 per cent and moisture from 0.005 to 0.14 cent 

No diff(-ion<‘e‘s in flavor, body, texture, or color of the finished bulter could 
be detected from the use of the varioxLS salts. Even when rather large amounts 
of impurities were added to the salts, no noticeable effect on flavor could be 
detected. The results indicate tliat while chemical purity is desirable, such 
small amounts of impurities as were found in the salts studied have no apparent 
effect in impairing or changing the quality of butter. 

Studies on moulds and yeasts in creamery butter, B, G. Hood and A. H, 
White (Canada Dept, Ayr* Pamphlet 9B, n, ser, (1928), pp. 15 ), — ^The contents 
of this pamphlet by the Canada Department of Agriculture are divided into 
three parts. 

The experiments reported upon in part 1 showed that large numbers of bac- 
terial colonies grow on media with a pH value of 4.6, and that there were few 
colonies on media of pH 8.8. Wide differences in yeast counts wei'e found on 
these media, due to the counting of bacterial colonies on the pH 4.6 media. 
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All bacterial growth was inhibited on media at pH 3.5^, but mold and yeast 
counts of individual samples compared favorably at this concentration. Using 
wort, malt, whey, and potato as nutrient bases with a pH of 3.6, all were foimd 
equally suitable for the growth of molds and yeasts. 

Part 2 is a tentative outline for a standard method of determining mold 
and yeast counts of creamery butter, while part 3 is a modified score card for 
exhibition butter. 

Some observations on the consistency of cream and ice cream mixtnrest 
G. M. Bateman and P. P. Sharp {Jour. Dairy 8ci., 11 No. 5, pp. S80-S96, 

ligB. 3 ). — Continuing its investigations on the viscosity of dairy products (E. S. 
B., 69, p. 574), the New York Cornell Experiment Station studied the viscosity 
of cream and ice cream mixes to gain some idea of the reliability of the results 
obtained with viscometers which operate on the liquid with a single shearing 
force. A modified Bingham plastometer with a definite amount of cream or 
ice cream at a woiking temperature of 25® C. was used in this work, and the 
rate of fiow under varying shearing forces was measured. 

It was found that as the fat content of pasteurized cream Increased the yi^d 
value and the consistency also increased. Heating cream to 73® decreased 
both the yield and the consistency, the latter decreasing the most. Homo- 
genization was found to increase the yield of a sample of 34.8 per cent fat 
cream 3.1 times and the consistency 7.8 times. With ice cream mixes of 
average composition there was considerable variation in the yield value and 
consistency. 

The authors point out some of the difiSculties encountered when plastic sub- 
stances are treated as viscous, and also the difficulties in relating the viscosity 
of ice cream mixes to their freezing piopertles. 

The bacterial content of orange sherbet, A. 0. Fay (Jovr. Dairy Soi., 11 
(1928) f No. 5, pp, Jf04-408). — ^A bacterial analysis of 21 samples of orange sherbet 
at the Kansas Experiment Station showed that 10 per cent contained less than 
200, 24 per cent less than 1,000, 67 per cent less than 5,000, 7C per cent less than 
26,000, 90 per cent less than 100,000, and 10 per cent more than 100,000 bacteria 
per gram. 

The analyses were made to show the possible value of bacterial analysis of 
water ices and sherbets as a means of delecting faulty plant methods, as well 
as a criterion of sanitary quality. 

VETERINAET MEDICINE 

Black*s veterinary cyclopedia, edited by W. 0. Milieb {New York: Mac- 
millan Co.; London: A. C. Black, 1928, pp. 8, figs. 326). — This 

is a practical encyclopedia edited in collaboration with 13 contilbutors. 

Thirteenth and fourteenth I'cports of the director of veterinary educa- 
tion and research, T, n, A, THEmER et al. {Union So. Africa Dept, Agr., Bpts. 
Dir. Vet. Ed. and Research, 13-14 (1928), pfs. 1, pp. 720, pis. 128, figs. 17; 2, 
PP* 141+731-1270, pis. 25, figs. 140; Sup., pis. 13).— The contributions in the first 
of these reports (E. S. B., 57, p. 77) are as follows; Ecthyma Contagiosum of 
Sheep and Goats, by A. Theiler (pp. 7-14) ; The Transmission of Tickborne 
Diseases by the Intrajugular Injection of the Emulsified Intermediary Host 
Itself, by A. Theiler and P. J. du Toit (pp. 15-44) ; Bo-tulism (Parabotulism) in 
Equlnes, by A. Theiler and E. M. Bobinson (pp. 45-68) ; Oonderia imtam or 
Theilcria mutwnsf by A, Theiler and H. Graf (pp. 09-106) ; Investigations into 
the Cause of Vomeersiekte in Sheep (pp^ 107-163) and On the Nature of 
Anaplasma (pp. 356-184), both by P. J. du Toit; Glfblaar Poisoning: A Sum- 
mary of Our Present Knowledge in Bespect of Poisoning by Diohap0talim 
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cymosuiyi (pp. 185-194) and Tulp Poisoning (pp. 195-202), both by D. G. Steyn; 
Some Little Known South African Pol&onons Plants and Their Effects on Stock, 
by H. H. Ourson (pp. 203-229) ; Lasiosiphon anth^Uotdcs as a Poisonous 
Plant, by E. Alexander (pp. 231-240) ; Histological Studies on East Coast 
Fever (pp. 241-280) and Pathological Studios on Heartwator (pp. 281-305), 
both by W. Steck ; Nagana in Zulnland, by H. H. Curson (pp. 307-412) ; Pre- 
liminary Report on a South African Virus Disease amongst Pigs, by D. G. 
Steyn (pp. 413-428) ; Anthrax in South Africa, with Special Reference to Im- 
proved Methods of Protective Inoculation, by P. R. Viljoon, H. H. Curson, and 
P. J, J. Fourie (pp. 429-531) ; Preliminary Report on Investigations Cari'iod out 
in Connection with a Calf Disease in the Marico District, with Special Reference 
to Paratyphoid enteritidis Infection, by P. R, Viyocn and G. Martinaglla 
(pp. 633-649) ; Researches into Sterility of Cows in South Africa (pp. 651-673), 
A Note on the Occurrence of Struma Colloldes in Bovines in the Transvaal (pp, 
675-579), and Vasectomy as a Method of Sterilizing Ram Lambs (pp. 581-591), 
all by J. Quinlan; Necrosis in Musculature and Myocard of Shoei> — ^Pseudo- 
tuberculosis, by G. de Kock and P. J. J. Fourie (pp. 503-509) ; Occurrence of 
Onchocerca in South Africa, by G. de Kock and P. S. Snyman (pp. 601-007) ; 
Two Oases of Squamous Cell Carcinoma (Cancroid) in the Rumen of Bovinos 
(pp. 609-612) and A Contribution to the Occurrence of Actinomycosis in Bovines, 
Associated (a) with the Peritoneal Cavity, (b) with the Testicles (pp. 613-619), 
both by Q. de Kock and P. J. J. Fourie ; A Case of Naturally Contracted Tuber- 
culosis In a Goat in South Africa (pp. 621-625) and A Case of Demodectic 
Mange in the Goat (pp. 627-631), both by P. J. J. Fourie; Two Cases of 
Rhinosporidiosls in Equlnes, by J. Quinlan and G. de Kock (pp. 638-630) ; 
Pnenmono-mykosis in a Bovine, by G. de Kock and P. J. J. Fourie (pp. 641-644) ; 
A Study of the Retlculo-endothelial System of the Sheep, by G. de Kock (pp. 
646-724) ; and Green Liver Cell Adenoma in a Bovine, by G. de Kock and 
P. J. J. Fourie (pp. 726-729). 

The following papers are presented in the second part: Preliminary In- 
vestigations into an Icterus of Sheep Caused by a Bacterium (Bacterial Icterus), 
by B. M. Robinson (pp. 731-741) ; The Atrio-ventricular System of the Equine 
Heart, by R. W. Meltam (pp. 743-752) ; Oesophngostomiasis in Sheep (Pre- 
liminary Note), by P. Veglia (pp. 753-707) ; Check List of the Worm Parasites 
of Domesticated Animals in South Africa, by H. O. Mouiiig (pp. 799-837) ; New 
Species of Trichodectidae from South African Mammals (i)i). 8r‘h)-857) , The Effect 
of VariOTzs Dipping Fluids upon the Ovlgcrous Females oC Psoroptes communis 
var. ovis and Their Ova (pp. 859-679), and South African Mosquitoes (pp, 881- 
090), all by G. A, H. Bedford; Soil Conditions in Typical Lam?»iekte and 
Styfsiekte Soils, as Revealed by Pot Cultures, by J. P. van Zyl (pp. 991-1037) ; 
The Relations between the Amount of Carbohydrates in the Leaves of Anuoed- 
svlakte Grasses and the Meteorological Factors (pp. 3030-1074) and The 
Phosphorus Content of the Grasses of Bechuanaland in the Course of Their 
Development (pp. 3075-1208), both by M. Hcnrici; and The Sexual Cycle of 
Female Domesticated Mammals, by M. Kupfer (pp. 1209-1270). 

The supplement to part 2 of the reports consists of colored plates which 
accompany the contribution by M. Kupfer. 

Antheliiiixitics and their uses iu medical and veterinary practice, R. N. 
OHorRA and A. O. OHAimiEB (BaUimore: 'Williams <6 Wilkins Co., 1928, pp. 
XII +291, figs. 65). — ^The subject is here dealt with under three section head- 
ings, (1) general considerations (pp. 1-75) ; (2) anthelmintics acting on imra- 
sites in the gut (pp. 77-216), with subdivisions on anthelmintics acting on (a) 
cestodes (pjK 70-107) and (5) nematodes (pp. 106-210) ; and (3) anthelmintics 
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Tised against somatic parasitic Infections (pp. 217-263). There are 18 chapters 
and a bibliography of 22 pages. 

The occurrence and destruction of gossypol in cotton seed products, 
W. D. Gaixup {Okla. Acad. ScL Proo. [OfcZa. Univ.l, 7 (i9S7), pp. 182-187). — A 
review of the present status of the subject, contributed from the Oklahoma 
Experiment Station. 

Morphologic variation and the rate of growth of bacteria, A. T. Hei7BIci 
(Springfield, III.: Oharles C. Thomas, 1928, pp. XJ//+194, P^9. 2, figs. 36 ). — 
The author’s investigations here presented are reported under the headings of 
the problem of morphologic variation of bacteria (pp. 1-16), the rate of growth of 
bacteria (pp. 17-45), technique (pp. 47-57), the size of the cells of Bobcillus 
megathenum (pp. 59-86), the size and form of the cells of the colon bacillus 
(pp. 87-97), some observations of a diphtheroid bacillus (pp. 99-110), a note 
on spore formation (pp. 111-116), morphologic variations of the cholera vibrio 
(pp. 117-124), the senescent forms of the colon bacillus (pp. 125-137), and cyto- 
morphosis in bacteria (pp, 139-149). An appendix consisting of 27 tables and 
a 9page list of references to the literature are included. 

A poison produced by Bacterium cnterltidis and Bacterium aertrycke 
which is active in mice when given by mouth, S. E. Beanham, L. Hobct, and 
Jj. A. Day (Jour. Infect. Diseases, 48 (1928), No. 6, pp. 507-515, figs. 8). — “ Sev- 
enteen strains of paratyphoid bacteria, isolated from foods, or rodents, or from 
Ijersons infected during food-poisoning outbreaks, produced fatal infection in 
100 per cent of mice to which they were fed. These strains included 7 of 
B. enterttidis, 9 of B. aertrycke, and 1 of B. sehottmiillerk 

“When boiled broth cultures and Berkefeld N and W filtrates of broth cul- 
tures of these strains were fed similarly to mice, a mortality of approximately 40 
per cent occurred. When whole unfiltered cultures in beef heart medium are 
boiled or autoclaved and then fed to mice, the mortality is often from 40 to 100 
per cent. Feeding autolyzed, boiled, or autoclaved suspensions of the washed 
bacteria had little, if any, effect. Filtrates of 24-hour cultures produced a higher 
mortality than those from cultures which were incubated for longer periods 
of time. 

“ In its remarkable heat stability this poison resembles the other toxic materials 
which have been described in the paratyphoid group, but its surprisingly 
long Incubation period seems to separate this toxic substance quite definitely 
from that responsible for the violet gastrointestinal symptoms occurring in man 
after eating foods containing these bacteria, and from any other toxic product 
of these bacteria that has yet been described,” 

The plurality of the foot-and-mouth disease virus [trans, title], K, Teaut- 
WKijsr (A7*ck. Wias. u. Prakt. Tterkeilk., 56 (1927), No. 6, pp. 505-555; aha. in 
Trap. Vet. Bnl, 16 (1928), No. 2, pp. 65, 66). — ^In experimental work with 76 
strains of the fool-and-mouth disease virus the author has found them to repre- 
sent three groups. A, B, and 0, the basic difference being in their antigenic prop- 
erties. Tho scrum of animals which have been infected with all three types of 
virus is plurivalent, A list is given of 41 references to the literature. 

On tho biological combat of bovine piroplasmosis due to Theileria dispar 
[trans. title], E. Siergent, A. Donattbn, L. Parrot, and P. Lestoquabd (Compt. 
Rend. Acad, Soi. IPatHsI, 187 (1928), No. 8, pp. 453, 434)---It is pointed out that 
the prevention of this affection of cattle in North Africa has been brought about 
by work against Dyalomma mauritanioum, the tick which transmits the causa- 
tive organism. In this disease of the stable the lick should be controlled by 
eliminating the protection afforded by craclcs and crevices in the walls. The 
equine is not susceptible to the causative organism, and the ticks may be freed 
from the vlras by alternating the stabulation of horses and cattle, * 
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The epidemiology of tmdTilant (Malta) fever in Iowa.— rrellminary 
report, A. V. Habdy (Pul). Health Rpta, [U. iSf.], //S (1928), No. 38, pp. 2459-2469, 
fig. I).— It is reported that up to June 30, 102S, undiilont fever in Iowa had 
been established in 83 cases, aU but 3 having occurred since July 1, 1027. Sev- 
enty eight of these were included In an epidemiological study made by the 
author. In 52 of the 78 cases the evidence indicated that the infection w’as 
acquired from cattle, while in a second group of 11 cases the evidence indi- 
cated that the infection was acquii*ed from hogs. In a third group of 4 cases 
thei*e was a known possible source of the infection in both cattle and hogs. 
There were 16 cases in which clear evidence of the source of the infection was 
not obtained, although in all these cases there had been contact with cattle or 
hogs or the free use of raw milk. 

Bovine infectious abolition (tenth report), L. F. Rettqer, J. G. McAXiPine, 
G. C. White, and R. E. Johnson (Connecticut Slorris Sta. Bui. 153 (1929), 
pp. 113-130; also in Jour. Amer. Yet. Med. Assoc., 74 (1928), No. 1, pp. 12-27). — 
This report (E. S R., 55, p. 175) deals with eradication work with 5 herds over 
a period of 12 years and still under way, having been extended to 75 different 
herds. The work has consisted essentially in the periodic application of the 
agglutination and complement fixation tests (or the former alone), the segre- 
gation or disposal of reactors, and the building up of negative milk-producing 
herds by the addition of negative heifers and cows. 

The authors have found the agglutination and complement fixation tests to 
constitute valuable and reliable methods of determining present or very recent 
Bacterium abortus infection in cattle. The removal of all reacting animals and 
the safeguarding of the newly established negative herd against infection from 
the outside have been found to constitute a practical and feasible method of 
abortion eradication, as Is attested by the results obtained in the investigations 
here reported. At least 20 of 76 herds worked with are now negative, and a 
number of others are expected soon to be so classed. 

Studies of infectious abortion in cattle (Connecticut Sforrs Sta. Bui. 150 
(f028), pp. 14-19, fig. 2). — ^Reference is first made to tlie ostublishnient and 
maintenance of abortion-free herds by periodic blood tesatiug and complete segre- 
gation of nonreacting animals and disposal of reactors as reported upon in tho 
bulletin noted above. It is pointed out that herds which hud previously been 
operated at a loss have become paying investments as a result of the eliminatiou 
of the disease. In work with the agglutination test it was found that reactions 
in the 1 : 25 and 1 : 50 dilutions are not necessarily of diagnostic value, and that 
animals whose sera react in the 1: 76 dilution should he considered as doubtfuls. 
A comparison of the rapid method of Huddleswm and Carlson (K. S. R., 67, p. 
672) with the ordinary agglutination teat has shown that the rapid method 
admits of a high degree of accuracy in the hands of a well-trained technician. 

In a comparative study made of Bacterium abortus and B. melHcnsls (E. S. 
R., 69, p. 473), it was found that B. abortus of bovine origin utilized very little 
or no glucose, but B. abortus of porcine and human origin and H. mcTftensis 
consumed from 4 to 18 jper cent of the available carbohydrate for growth energy. 
Because of this difference in sugar metabolism B. abortus (bovine) can be dif- 
ferentiated from B. abortus (hnman and porcine) and from B. melitcnsls by tho 
different amounts of the various nitrogen fractions present in tho culture 
medium over a 14-day incubation period. This difference is apparent only in 
glucose-containing mediums. 

Quantitative sugar determinations made hy the f^omogyi and Benedict moih- 
o«ls, and pH determinations according to the colorimetric mr4hod of Clark, 
when Fairchild’s peptone is employed in the medium, show that tho B. abm'tm* 
tnelitensia group may be split into two main groups. The first of these includes 
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the bulk of strains of bovine origin ; none of these utilized more than 2 per cent 
of the available glucose. The second group includes those which utilize from 
6 to 20 per cent of the available carbohydrate and is made up of B, alxyrtua of 
human and porcine origin and B, meWensia, The results were consistent with 
a large number of strains, with the single exception of a bovine strain which 
showed from 8 to 10 per cent utilization. All of the human strains were appar- 
ently more closely related to the porcine strains than they were to those of 
bovine origin: 

By the addition of frem 6 to 10 per cent of carbon dioxide to bell Jars con- 
taining inoculated plates it was found that the growth of the bovine strains of 
B, abort ua which had been acclimated to aerobic conditions was markedly 
accelerated. On the other hand, this amount of the gas had a more or less 
inhibitory action on B, abortus strains of porcine and human origin and on 
B. melitonsis. These results were apparently not due to changes in the H-ion 
concentration of the media. Total exclusion of carbon dioxide rendered the 
members of the abortus-melltensis group inert and unable to proliferate. 

The authors were able further to substantiate this grouping by the use of two 
surface depressants, sodium oleate and sodium ridnoleate. It was found that 
in a solution whose surface tension has been reduced below 40 dynes by sodium 
oleate the growth of B, abortus (bovine) is markedly inhibited, while the human, 
porcine, and B. melitensis strains grow as luxuriantly or better than the control. 
The work on the sodium ricinoleate is still in progress and a similar differentia- 
tion between the two types has been found apparent, but this soap is more toxic. 

In the course of the study of the transmission of B. abortus infection in man, 
10,102 human sera were tested by the agglutination reaction, 64 of which gave a 
complete positive reaction in the 1:100 dilution. While the data from ques- 
tionnaires have not been completely summarized, it appears that unless a serum 
relicts in dilutions of 1:300 or better it is very unlikely that the patient is 
infected with B. abortus. In all of the large number of strains of B. abortus 
from human soui'ces that have been examined, the metabolic activities resemble 
those of porcine B. abortus or B. melitensis, the true bovine B. abortus having 
in no case been found. In three instances strains of undoubted bovine origin 
have given all the characteristics of the porcine strains of B. abortus or B. meli- 
tensis. Thus it seems probable that cows are sometimes infected with porcine 
strains. 

Bovine infectious abortion (eleventh report), G. C. White, B. B. John- 
son, L. F. Rettoer, and J. G. McAxpine (Oonnocticut SlOirs 8ta. Bui. 154 
<19i^9), pp. IBl-W, fig. 1).— This is a report of the results obtained in connec- 
tion with the investigations above noted as related to the Connecticut Agrl- 
cultuml College herd of 115 head, of which 55 are milch cows and the remainder 
young stock and bulls. Commencing in 1923, when work looking to the establish- 
ment of an abortion-free herd was begun, maturing heifers were protected by 
the removal of calves at 6 months of age from both abortion-reacting and 
nonreacting dams to separate premises 0.5 mile distant from the main herd. 
The following year the policy was adopted of removing all the aborting cows 
from the herd, and in February and March of 1926 the 15 remaining reactors 
were removed from the herd and segregated. In July, 1925, 1 of the supposed 
clean young cows reacted, was promptly removed, and aborted 2 months later, 
since which time not a single animal has reacted to the blood test except young 
calves from the segregated reacting cows. This outstanding success in so com- 
pletely removing the foci of infection in the initial separation is considered as 
undoubtedly promoted by the process of stabilization or delimitation of the 
disease through the preliminary measures employed. 
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The abortion rate (premature calvings prior to the two-hunarcd-and-sixty- 
flfth day of gestation), which had varied in intensity during the years from 
1904 to 1924, averaging 19.5 for each 100 calvings during this time, dropped 
to 2.9 per cent In 1925. It was 6.1 per cent in 1926, and 0 In 1927. The average 
premature calving rate during the last 3 years was 3.1 per cent, this figure 
being substiintially the same as that previously reported by the authors from 
over 600 calvings of nonreacting cows. The number of cows calving in each 
calendar year, which averaged 80.5 for each 100 cows from 1904 to 1924, was 
87.4 in 1926, 100 in 1926, and 91.8 in 1927. 

The milk yield of the noureacting herd has averaged 1,606 lbs. more of 4 per 
cent testing milk per cow per 12-month year than the previous herd, which con- 
tained both reacting and nonreacting cows. During the last 4 years the average 
yield of the herd has been 10,530 lbs. of 4 per cent milk, while for 0 years prior 
to that the average was 9,025 lbs. 

Bovine infectious abortion: Increased productivity of an abortion-free 
dairy herd, O. 0. White, 11. E. Johnson, L. F. Rettger, and J. G. McAl3?inb 
{Jour. Daii^ SoL, 11 (1928), 'No. 5, pp. 359-J74, fig. 1). — This account includes 
much of the data presented in the bulletin above noted. 

Biochemical modification of cultures of B. abortus [trans. title], E. 
Burnet {Compt. Bend. Acad. 8ci. [Pans], m {1928), No. 15, pp. 618-629).— The 
author has found that a strain of Bracella^ abortus obtained from a case of 
infectious abortion, modified by the prolonged action of successive cultures in 
media containing bile or iodoform, lost a large part of its virulence for the 
guinea pig and, Judging from laboratory experience, even for the goat. 

On the causative organism of paratubercular enteritis of bovines [trans. 
title], A. Boquet {Ann. Inst. Pasteur, 42 {1928), No. 5, pp. 405^28, figs. 5),— 
The author deals with the morphological, tinctorial, and cultural characteristics 
of Johne’s bacillus ; experimental Inoculation and pathogenic properties ; toxic- 
ity ; antigenic properties in vivo and in vitro ; and reactional, sensitization, and 
immunizing properties. A bibliography of 51 titles is included. 

The intradermal tuberculin test in cattle: Collected results of experi- 
ence, J. B, Buxton and A. S. IVIacNalty {{Qt. BHi.} Mad. Research Oounoil, 
Spec. Rpt. 8er. No. 122 {1928), pp. 6}, figs. 4). — ^This is a second report (E. S. R., 
63, p. 679) of the tuberculin committee on tuberculin tests in cattle, with spe- 
cial reference to the intradermal test. It is based upon the collected results 
of experience as obtained through a auestlonnairo contributed to by 77 veteri- 
narians. Following a brief inti'oduction, an analysis is given of replies to the 
Questionnaire (pp, 19-38), followed by a review of the replies (pp. 38-58), 
arranged under 11 headings. Two appendixes are included, (1) consisting of 
a memorandum by the tuberculin committee on the method for carrying out 
the double intradermal tuberculin lest in cattle (pp. 59-93), and (2) A Note on 
the Potency of Tiibei-culin, by J. B. Buxton (pp. a3, 64). 

The conclusions of the committee on the subject of the Intradermal test are 
that it is reliable for the detection of tuberculosis in cattle, this view having 
been confirmed by the results of po*t-mortem examinations of tested animals. 
Thus, of 835 animals which had shown no reaction to the subcutaneous test 122 
reacted to the double intradermal test, and 94 of these reactors proved tuber- 
culous at autopsy, the remaining 28 not having been examined. The vast 
majority of the veterinarians who have had experience with this test regard 
it as much more trustworthy in Its results and much eatier to conduct than 
the subcutaneous test. It is pointed out that a certain x^^rcentage of doubtful 
reactors may occur with this test, due either to the fact that (1) the examining 
veterinarian laid too much stress upon the Question of measurements of the 
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skin fold of the resultant swelling and paid insufficient altenlion to the deciding 
clinical factors, pain, heat, soft edema, and tenderness at the site of inocula- 
tion, or (2) the alleged “doubtful” cases were in animals suffering from 
extensive or chronic advanced tuberculosis which would not react to any form 
of tuberculin test 

It is considered desirable at present to retain measurements of the skin fold 
in the conduct of the test, and important to retain the “double” nature of 
the test, namely, a sensitiaing dose and a subsequent dose. The suggestion is 
made that an increased strength of tuberculin be employed, not by increasing 
the bulk of the dose (0.1 cc.) but by using a specially potent form of tuberculin. 
In order to obtain consistent results, it is recommended that a standardized 
tuberculin be used in tesring herds for graded milk production. 

It was found to be the opinion of most veterinarians that the ophthalmic 
test is unreliable, and the committee suggests that its use in conjunction with 
the double intradermal test should no longer be prescribed. 

The evidence reviewed suggests that the double intradermal test may be 
applied at any time, and that it is comparatively little influenced by the 
previous application of other methods of testing. 

An enzootic pneumonia of the sheep due to Bacillus pyogenes [trans. 
Utle], L. COMINOTTI {Clin. Vet. [Mllanl, 61, {1928), No. 8, pp. ^67-^72, fig. J).— 
The author reports upon the occurrence in the Alpine region of Italy of an 
affection due to B. pyogenes and enzootic in nature which occurs in acute and 
subacute forms. 

Studies of the hog cholera bacilli [trans. title], T. Hayashi {ZUohr. 
[mmunituUf. u. Bxpt. Tlier., 54 (1907), No. 1, pp. 41^0). author reports 
upon studios of 62 strains of so-called hog cholera bacilli isolated from cases of 
swine pest or hog cholera or from meat poisoning or typhoid in man in America, 
England, Germany, Austria, Japan, and Taiwan. The sources of the strains are 
listed, followed by a detailed report of studies of agglutination, agglutinin ab- 
sorption, variation, relation to other bacteria, strains listed by occurrence, and 
pathogenicity. 

The causation of creeping eruption, G. F. White and W. B. Dove (Jour. 
Amer. Med. Asaoo., 90 {1928), No. 21, pp. 1701-1704, figs. 7).— It is pointed out 
liiat there are a number of creeping eruptions or skin lesions caused by animal 
parasites. The authors retain the name “ creeping eruption ” as used specifically 
for tlie disease caused by a third-stage larva of one of the dog and cat hook- 
worms, Anoi/lostoma b/ aaUimae, a detailed account of studies of which Is here 
presented. 

Experimental creeping eruption from a cat and dog hookworm (A* 
hra 2 siliense) , B. Shelmhsb (Jou7\ Amer. Med. Assoc., 91 (1928), No. 13, pp. 
938-944* fiffs. 7).— This is a report of experiments conducted which, together 
with clinical evidence, corroborated the findings of White and Dove that 
Anoylostoma "braeUiense is the cause of creeping eruption, as above noted. 

Diseases of pigeons and poultry, J. Lahaye (Maladies des Pigeons et des 
Poules. RcmoucJiamps: Btelnmetz-Sa&ien, 1928, pp. [d]-fSP5, figs. 116 ). — ^This 
Is a handbook of the Important diseases and parasites attacking poultry. 

The present status of onr knowledge of poultry parasitism, ^ E. B. Gbak 
(North Amer, Vet., 9 (1928), No, 11, pp. 43-61).— This is a practical summary of 
information presented in cpnnection with 89 references to the literature. 

Manson’s eyoworm of poultry, D. A. Sanders (Jour. Afner. Vet. Med. Assoo,, 
72 (1928), No. 6, pp. 688-68), figs. 5).— This is a contribution from the Florida 
Experiment Station in which a detailed account is given of the studies which 
have been noted from other sources (B. S. B., 67, p. 381 ; 60, p. 176). 



580 


EXPERIMEITT STATION RECORD 


rvoi. eo 


The experimental work has shown that several wild birds are capable of 
becoming infested and may spread infested droppings, namely, the blackbird 
(Affelaius phoenlceus phoeniccus), the bobolink (DoIicJionva* orj/vlvorua), the 
loggerhead shrike (Lanius ludoiiclanus htdovlcianus) , the Florida jay (Aphelo- 
ooma oyaned), and the pigeon. 

The author found the most effective treatment for the destruction of the 
worms in the eye to consist in anesthetizing the eye with a 5 per cent solution 
of butyn, and then lifting the nictitating membrane and placing one or two 
drops of a 5 per cent solution of croolin directly on the worms. The eye should 
be irrigated with water immediately after instilling the cieolin. 

A new malarial parasite of birds [trans. title]. Bn. and Et, Sebgbnt and 
A Oatanei (CompU Rend, Acad, 8cl, [Paris], 186 (1028), No. 12, pp, 809-811),— 
Under the name Plaamodium rouwi the author describes a new species which 
has been found to occur in canaries raised in Algeria. 

Neuritis or paralysis in chickens, L. P. Doyle (Jour. Amer, Vet, Med. Assoc., 
72 (1928), No. S, pp, 585-587). — ^This contribution from the Indiana Experi- 
ment Station deals with the symptoms, gross pathology, microscopic pathology, 
cause, and transmission of the disease. 

Effect of bacillary white diarrhea infection on egg production, Y. S. 
Asmundson and J. Biely (Poultry 8vi,, 7 (1928), No. 6, pp. 298-299, fly. 1). — The 
results reported in this article from the University of British Columbia, 
Canada, are based on the data obtained from the egg records of 368 pullets 
of 6 breeds kept under similar conditions. These pullets had not been culled, 
and 16.2 per cent reacted to the agglutination test for bacillary white diarrhea. 

The difference In egg production in favor of the nonreaclors was 63.43 ± 5.34 
eggs, a statistically significant difference. When the birds were divided into 
classes according to egg production, it was found that 362 per cent of the 
reactors and 7 per cent of the nonrcactors laid 149 eggs or less ; 48.3 per cent 
of the reactors and 39 per cent of the nonreactors laid from 150 to 224 eggs ; 
and 16.5 per cent of the reactors and 54 per cent of the nonreactors laid 225 
eggs or more. The variation in egg production was somewhat greater with 
the reactors than with the nonreactors, as indicated by the standard deviation 
of 10.58 ± 3.78 eggs and the coefficient of variation of 13.1 ± 2.40 per cent. 
The first year egg production for the reactors ranged fre^m 9 to 283 eggs and 
for the nonreactors from 4 to 306 ei^s. This variability In egg production 
indicates that culling low-producing birds would not eliminate from an infected 
flock all of the bacillary white diarrhea reactors. 

Sanitary measures for the control of bacillary wliitc diarrhea, E. A. 
Craig (Jour, Amer, Vet. Med. Assoo., 72 (1928), No. 5, pp. 588-593) .—This con- 
tribution from the Indiana Experiment Station deals with the subject under 
the headings of importance, transmission, the blood-serum or agglutination 
test, control measures, flock testing in Indiana, and laboratory service. 

A comparative study of the intradcrmal tests and the agglutination 
method for white diarrhea (Connecticut Storrs Sta, Bui, 150 (1928), pp. 97, 
98).— In a comparison of approximately 40 positive and 40 negative birds sub- 
mitted to a large number of agglutination tests and injected twice with a 
commercial puUorin, the two tests failed to check with a desirable degree of 
accuracy. Antigens used in the agglutination test containing formalin proved 
useless, but an antigen containing sodium hydroxide, as described by Mathews 
(B. S. K., 55, p. 275) prevented the formation of cloudy precipitates and checked 
very closely with the ordinary carbolized antigen. It appears, however, that 
the sodium hydroxide antigen is slightly more sensitive than any which has 
been tried. 
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On the accuracy of the agglutination test for Bacterium pullorum infec- 
tion as shown by repeated tests on the same birds, I. B. Newson, F. Cboss, 
and O. 0. XJffobd (Jour, Amcr. Vet, Med, Assoc., 72 ( 1928 ), No. 5, pp. 611 - 617 ). — 
In work at the Colorado Experiment Station it was found that after allowing 
for errors of reading, marking, and copying there were still inconsistencies in 
repeated agglutination tests on the same hens which appeared to be due to 
the variation in the agglutinin content of the blood. Some hens carrying B. 
pullo^'um failed to react at a dilution of 1 to 60. It is pointed out, however, 
that these findings should not in the light of present knowledge lead to the 
abandonment of the test as a means of eradication, but to a frank recognition 
of its deficiencies. The authors suggest the application of the test at more 
frequent intervals, in order to detect all of the carrier birds. 

Atypical Salmonella pullorum agglutinations caused by bacterial con- 
taminatious, W. R. Hinshaw and G. L. Dutstlap (Jour. Amer. Vet. Med. Assoc., 
72 (1928), No. 5, pp. SQJh^OS). — ^In studies made over a period of two years by 
the authors at the Kansas Experiment Station of the causes of atypical aggluti- 
nations tliat are often mistaken for topical reactions, a contaminating Gram- 
positive coccus was discov(‘red. The control tube containing only antigen was 
never found to be contaminated with the organism, which was apparently 
growing in lubes containing serum and antigen, even though the antigen was 
preserved with 0.3 to 0.6 per cent phenol. It was never fopud in tubes containing 
above 1 to 80 dilutions of blood serum. 

The authors were led to believe that this is one of the causes of the discrep- 
ancies reported by various cooperating laboratories, and give a description of its 
characteristics. No attempt has been made in this preliminary report to name 
the organism described. 

Further studies on dissemination of Salmonella pullorum infection in 
incubators, W. R. Hinshaw, H. M. Scott, and L. P. Payne (Jour. Amer. Vet. 
Med. Assoc., 72 (1928), No. 5, pp. 599-610, figs. 2 ). — In work at the Kansas 
Experiment Station bacillary white diarrhea was transmitted to normal chicks 
from infected eggs hatched from reactor hens in a force-draft incubator In six 
out of eight hatches. The mortality from S. pvllorum infection was greatest 
in the exposed chicks hatched in the same end of the incubator as the infected 
chicks, and lowest in the exposed chicks hatched in the opposite end. No 
mortality from bacillary white diarrhea occurred in the control chicks. 

Some exi>criments in disinfecting incubators with formaldehydOy 0. J. 
CJooN (Jowr. Amer. Vet. Med. Assoc., 72 (1928), No. 5. pp. 627-630 ). — The author 
reports upon an incubator of the forced-draft type, 10 ft. wide, 13 ft long, and 8 
ft. high, outside dimensions, and containing eggs, which was satisfactorily disin- 
fected with foiTualdehyde five times dmlng hatching without apparent harm 
to the hatch. ” Five hundred cc. of Xormuiln sprayed into the machine in normal 
working condition giive satisfactory results when the machine was not disturbed 
for 1.5 hours after formalin was introduced. Disinfection was checked by 
exposing pieces of Infected shell in the incubator. It was not found necessary 
to seal the doors or intake and exhaust openings to prevent the escape of gas.” 

Completed experiments to determine whether avian tuberculosis can be 
transmitted through the eggs of tuberculous fowls, O. P. Fitch and R. E. 
Lubbehxtsbn (Jour. Amer. Vet. Med. Assoc., 72 (1928), No. 5, pp. 6S6-640 ). — 
This is a detailed report of work conducted at the Minnesota Experiment Sta- 
tion, of which an earlier account has been noted (E. S. R., 53, p. 384). As a 
result of the present work and of that previously reported, the authors view 
the danger of transmission of tuberculosis through naturally infected eggs as of 
little practical consequence. The bacteriological studies do not support the view 
80342—29 0 
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held by some that eiras from tuberculous birds frequently contain tubercle 
bacteria, nor is it believed that the danger of spreading avian tuberculosis 
thi’ough shipping day-old chicks has any basis in fact. At the same time it Is 
pointed out that eggs do- rarely contain tubercle bacilli, and that if such eggs 
are incubated the number of bacteria is greatly increased. 

Avian tuberculosis, hi, L. Stubbs (Jom\ Amcr, Vet Med, Asboc,, 12 {102%), 
No, 5, pp, 6S1-63S), — This is a general review of the status of knowledge of the 
disease. 

AGBICULTTJRAL EH&IWEERING 

Ground water levels on the experimental fields for controlled culture at 
Wageningon from 1921 to 1027 [trans. title], H. Bos (Dept. Binncnland, 
Zaken en Landh, [NctJwrlands}, Verslag, Landlomch, OnderstoeJe. Rijksland- 
houwproefsta., No, 32 {1921), pp, 290-301, pis, Data from observation wells 
on ground water fluctuations as influenced by drainage, run-off, and precipita- 
tion over a period of seven years are reported and discussed. 

Note on the effect of repented stresses on the magnetic propoi»ties of 
steel, M. F. Fischer {lU, S,] Bur, Standards Jour. Research, 1 {192%), No, 5, 
pp. 721-132, figs. 13). — Studies with 1 per cent carbon steel drill rod and 0.13 
per cent carbon cold-rolled machinery steel showed that the magnetic changes 
produced by repeated strebses above the endurance limit are not of a type 
which can be associated with the characteristic effect of a crack transverse 
to* the direction of magnetization. The similarity of the observed magnetic 
changes with those brought about by the removal of externally applied static 
stresses indicates that the observed changes may be produced by the partial 
relief or redistribution of initially existing internal stresses The fact that the 
magnetic changes brought about by understressing are of a similar character, 
though less in magnitude, suggests that some of the beneficial effect of under- 
stressing may be due to partial stress relief. 

Accelerated laboratory corrosion test methods for zino-coated steel, 
B. 0. Qsoesbbck and W. A, Tucker {[U. S.] Bur. Standaidn Jour, Research, 1 
(jf92S), No, 8, pp. 25B-293, figs, $1), — ^A comparative study is reported of the 
merits of tiis’-o types of accelerated laboratory methods for evaluating the indi- 
cated life of the coating on hot-dip zinc-eoatod sheet steel. 

The two methods sluUiod wore the simulated atmospheric corrosion, using 
a moist gaseous mixture of sulfur dioxide, carbon dioxide, and air, and the 
spray, using normal solutions of sodium chloride and ammonium chloride 
separately. A consistent relationship between the “life” and weight of the 
coating was shown by the results. The time required for the bx*eaking down 
of the coating was considerably less for the first method than for the second. 
The coating was corroded, in the first method, in a progressive manner over 
the entire surface and similar to tliat reported for galvanized materials cor- 
roded in the atmosphere under service conditions, and in the second method, 
in a local and capricious manner. The presence or absence of about 0.2 per 
cent copper in the steel base produced no apparent effect on the results. Tests 
were also made on specimens which had been annealed for the purpose of 
converting the zinc coating into an iron-knc alloy. 

Slag, coke breeze, and clinker as aggregates, F. M. Lea and F. L. Beady 
([G^. BrU.} Dept, Sci, and Indus. Research, Bldg. Research, Spec, Rpt. 10 {1921), 
pp. V+22, pi. 1), — ^Experiments are reported which showed that slag will make 
a sound and strong concrete provided the slag is neither very add nor strongly 
basic. It is often better to use only the coarse slag and reject the fines, using 
sand Instead^ This not only yields a stronger product, but also obviates 
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possible danger due to the severity of these fines. Coke-breeze concrete is usually 
rather weak mechanically and is unsuited for use in outside or wet situations, 
but it has the very important advantage of yielding a light product which can 
be used for internal walls. Coke breeze may also be usefully employed together 
with sand as a fine aggregate. 

Clinker yields a denser concrete than breeze and of greater strength. It 
appears, however, that the possible sources of trouble with this material are 
rather gi’eater than with coke breeze or slag, owing to its even greater lack 
of uniformity. Unburnt coal may be a particular source of danger in (fiinker 
concrete. Clinker, in association with lime, forms a very serviceable aggregate 
for mortar and plaster, provided the necessary precautions are taken, and for 
this purpose its pozzolanic properties may render it superior to sand. 

A bibliography is included. 

Integral waterproofing compounds for concrete, M. B. Lagaasd (Minn. 
Univ., Engin. Exgt. Sta. Bui, 6 (1927) j pp, [6‘]+25, jfigs, 12 ). — ^Tests of 12 com- 
mercial waterproofing compounds and 2 watei’proof cements are reported. 

The results show that of the 14 materials tested 13 caused a marked reduc- 
tion in the strength in some concrete mixes. The effectiveness of the materials 
as waterproofing agents varied greatly. In some cases the concrete was con- 
sistently made more water-tight and in others the effect was only slight With 
a number of the compounds the results showed beneficial effects for some mixes 
and harmful effects for others. This introduces the factor of uncertainty as 
far as their value for waterproofing is concerned. In one case the compound 
was harmful throughout. In no case was there noticed a tendency to increase 
workability, and in many cases the effect was to decrease it materially. 

The use of many of these materials added to the burden of the mixing opera- 
tions, in that special handling of the compounds was required. 

The results on the standard mixes without waterproofing agents tend to 
confirm those of other investigators that a richer mix of Portland cement pro- 
duces a more water-tight concrete and at the same time increases the strength 
and the workability of the concrete. 

In tests of plain concrete the permeability was found to decrease rapidly with 
a decrease in the water-cement ratio, thus bearing out other tests, indicating 
that a drier mix will improve the waterproofing quality of the concrete. 

Thermal conductivities of walls, concretes, and plasters, 'EL Gbxffiths 
([Gi. Brit,'] Dept, and Indus. Research, Bldg, Research, Tech, Paper 6 
(1928), pp. 17+19, figs. IS ), — Studios are reported which showed that the phe- 
nomenon of heat transmission through a hollow wall is complicated by the 
convection currents set up in the interspace. The magnitude of these convection 
currents is dependent on the position of the wall, whether horizontal or vertical, 
and the dimensions of the Interspace. 

It was also found that the heat transmission through a hollow wall can be 
computed from a knowledge of the conductivity of a solid wall of the material 
and data on the thermal transfer between two vertical hot and cold surfaces. 

It was further establislicd that a damp wall has a decidedly higher thermal 
conductivity than a dry one. 

The data obtained on heat transmission coefficients are tabulated. 

Tractive resistance of automobiles and coefficients of friction of pneu- 
matic tii*es, T. R. Aqq (Iowa Engln. Expt. 8ta, Bvl, 88 (1928), pp, 60, figs, SO ), — 
Studies conducted in coc^eration with the U. S. D. A. Bureau of Public Beads 
are reported. The results indicate that there is no great difference in the 
tractive resistance of any particular vehicle on various road surfaces that are 
reasonably smooth and hard. Paved surfaces in good repair do not give as 
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wide a range of variation in tractive robistance as do the inlorniediate and low 
types, nor does the tractive resistance on pavements reach as high maylmnm 
values as those determined for some of the low and intermediate types. 

The high tractive resistance of mud is due in part to the necessity of squeez- 
ing the mud away from the tire as it rolls through the soft surface layer and 
in part to a certain bpriugine«!s of the whole road crust. 

The yielding of the foundation under the load, whore there is a spongy sub- 
grade under a thin road crust, has been found to add approximately 50 per 
cent to the tractive resistance at a speed of 20 miles per hour. This condition 
is perhaps of no great consequence so far as light vehicles are concerned, but 
is a very important one from the standpoint of the truck and bus operator. On 
a road in this condition fuel consumption will be markedly greater than on the 
same road when the foundation is stable and unyielding, as it Is when dry. 

Eough surfaces of a given type generally have a higher tractive resistance 
than smooth surfaces of the same type. There is a tendency for the tractive 
resistance curves on certain varieties of roughness to drop at the higher speeds. 
In some Instances they even cross those for smooth surfaces. In other instances 
the tractive I'eslstanee curves for rough surfaces ore at all speeds higher than 
the corresponding curves for smooth surfaces. 

The difference in behavior on different rough surf.ieos seems to be due to 
the effect of the resiliency of the tire and spring system. With a c(Ttain type 
of recurring roughness, the wheel bounds in such a manner that the tire is 
partly off the road surface for appreciable time intervals and the distortion 
of the tire and the power loss therein are reduced below that of a smooth 
surface. As the air pressure in the tires is lowered, the tractive resistance 
increases. Laboratory tests indicate that rolling resistance decreases with an 
increase In the temperature of the tires. 

Squalizatioii. of the depth of seeding through the furrow opener of a 
i»ow seed driU, fD. A, VeIs (J. A Wmss) {Zap, Beloruss, Qosud, Akad. 8elalc, 
Khoz. Im, Oht'Rbbr, Revol'ChUil {Ann. Weissruthen. 8taafh Akad. Landw. Oorkp), 
i (1927), pp. 185-209. figs, 22; Qer, aJ>8., pp. 208, 209)-— The results of a number 
of experiments are reported which demonstrated the futility of efforts to obtain 
a uniform depth of planting in front and rear rows by increasing the load on 
the rear furrow opener, by mechanical equalization of the angles of penetration 
of the furrow openers, or by control of the depth of penetration of the furrow 
openers through variation of the angles of penetration. 

It was found that a greater uniformity in the relative and absoluic depths of 
planting is secured by a sharper difference in the loading of the furrow openers, 
especially where the front furrow openers are loaded much more heavily than 
the rear ones. Disk furrow openers were found to he unsatisfactory. 

Of the furrow openers which penetrate the soil at a sharp angle those of rela- 
tively small mass with reference to the length and breadth of the drill gave the 
best results. 

The system of seed dropping was found to be of somewhat less importance in 
the accuracy of planting. Hose and spiral steel ribbon seed tubes gave a more 
compact and satisfactory stream of seed. 

The oscillation of furrow openers in a vertical plane was found to be greater, 
even on smooth seed beds, than the vertical pressing action of press whe^s or 
plates. 

Besearch in refrigeration. (Cold Storage, 31 (1928), No. $69, pp. $92, 393, 
466, Jigs, S). — An account is given of some of the methods and apparatus, de- 
scribed by B. Griffiths before a meeting of the British Association of Refrigera- 
tion, which have been successfully used in refrigeration research. Among 
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these are a spear thermometer for temperature measurements in meat carcasses, 
a carbon dioxide measuring method based on sound velocity records, a special 
hygrometer, a dew deposition recorder, and methods for determining the heat 
generated by stored fruit and the internal pressure in meat during freezing. 

RXTEAI ECOWOmCS AND SOCIOLO&Y 

The progress of research in agricnllizral economics in the United States, 
J. D. Btack (JSfci. Apr., 9 (1928), No, 2, pp, This paper, presented at the 

eighth annual convention of the Canadian Society of Technical Agriculturists at 
Quebec, June 11, 192S, discusses the development and present status of research 
in agricultural economics In the United States, the value of different lines of 
research, and the needs in this field. 

Survey methods as an approach to the study of agricultural economics, 

A. Betdqes (Oxford: Agr, Econ, Research Inst,, XJrm, Oxford, 1928, pp. 6 ), — 
This is a paper presented at the meeting of the Agricultural Economics Society, 
Oxford, England, July 7, 1928. 

The present status of agriculture in the United States, J. D. Black (8ci. 
Agr., 9 (1929), No. 5, pp. 2G9-281). — ^A paper presented at tlie eighth annual con- 
vention of the Canadian Society of Technical Agriculturists, June 12, 1928, 
discussing prices, production, Income, land values, iniral wealth, population 
changes, regional differences, and political aspects. 

Haiwey Baum: A study of the agricultural revolution, E. S. Mbap and 

B. OsTEOLENK (Philadelphia: Univ. P&tm. Press; London: Sumphrey Milford, 
Oxford Univ. Press, 1928, pp. 149, figs. 6). — ^The economic condition of the 
American farmer, unit costs in agriculture, the reason for low farm prices, 
scientific farming, and farm relief as a remedy for present conditions are 
discussed. 

Some of the conclusions reached are that “many farmers, exceptional only 
in intelligence, are able to produce at sufficiently low costs to enable them to 
mahe satisfactory profits at present price levels;*’ that “barring temporary 
fluctuations, the farmer can not hope to receive a permanent increase in prices ;*’ 
and that “evidently there Is no solution in scientific agriculture for the 
farmers’ ills.” 

As to farm relief, the authors condlude that it is impossible politically, 
since “the United States is primarily an urban country” and “its primary 
interest in the prosperity of the farmer is in the bearing of that prosperity 
upon the city co&l of living.” “It is, therefore, difficult to believe that the 
city population will allow an agricultural minority to increase the city’s cost 
of living by an amount sufficient to preserve the existing number of farmers 
in tbeir present situation by advancing their net incomes to the point of decent 
wages and a proper return on their capital;” that farm relief would inflict 
worse hardships on the farmer than at present; and that “American farming 
in its present form can not be saved.” 

Expenditures for industrial training of the younger generation of the farm 
population are recommended. 

An agricultural program for noi’thwest Colorado, T. H. Summers and 
R. W. SoHAiTER (Fort Collins: Colo. Agr. Col. Ext. 8ef*x\, 1928, pp. 90. figs, 21 ). — 
This bulletin presents the agricultural recommendations made by the several 
committees and approved by the agricultural economic conference held at 
Steamboat Springs in October, 3927, together with much of the data used by 
the committees. 

The conference was composed of representatives of the Colorado Agricultural 
College, State University, State School of Mines, the U S. Departments of Agri- 
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cultare, Comiiierce> and Interior, the Denver and Salt Lake Bailroad, county 
commissioners, and livestock organizations, and editors and farmers of north- 
western Colorado. 

Economic survey of Texas, J, N. Holsen et al. (St. Louis: Oen. Com. Engin. 
Dept., Southwest. Bell Tel. Co*, 1928, pp- iSl+27^-{-l2], pis. 2, figs, 62). — ^This is 
a planographed report of a study made in 1927 and 1928 of the present and 
prospective telephone market of Texas, The data include discus'^ions of the 
situation and outlook of the agricultural, lumbering, and other industries. 

Agriculture in the Prairie Provinces of western Canada, A. Gocket. (Die 
Landwirfschaft in den Prdrieprovinzcn West-Kanadas. Berlin: Paul Pareg, 
1928, pp. HO, figs. 11). — ^The natural conditions, history, agricultural and live- 
stock industiies, marketing methods and condilions, economic and credit con- 
ditions, and the prospect for agricultural development are described. 

The output of English farming, H. Rew (Jour. Roy. Agr. Soo. England, 88 
(1927), pp. id-52).— -This is a discussion of the salient features of Gie report 
previously noted (E. S. R., 67, p. 485). 

Cyclical fluctuations in agriculture and industry in Russia, 1869—1926, 
S. A. Pebvushin (Quart. Jmir. Boon., 42 (1928), No. 4, pp. 564-592). — ^The results 
are given of a statistical study of the period 1869-1926. The periodic fluctua- 
tions in the pre-war period were determined chiefly by the fluctuations in world 
conjunctures (the so-called business cycles) and the changes in the money 
returns of Russian agriculture, but the movements in Russian economic life 
did not follow a path identical with either. The relative weights of the two 
influences varied in difCerent periods. Simple coefficients of correlation scarcely 
revealed the complicated relationship, and only the quadrature method of 
Edge and sliding coefficients enabled the connection to be traced. 

Farm products in industry* O. M. Rommel (New York: R. D. Henkle Co., 
1928, pp. XII+19-$18, pis. 51).— This book is based upon a survey made during 
1927-28 for the Secretary of Agriculture to ascertain the present utilization of 
farm products in industrial processes and the possible extension and develop- 
ment of such use, to compile the research data, and to indicate the organiza- 
tion and direction of coordinated research work in this field. 

Economic aspects of the beef cattle industry, B. C. Voorhies and A. B. 
Koughan (California Sta. Bui. 461 (1928), pp. 128, figs. 25),--Tliis is a study of 
the chief statistical data regarding the beef cattle industry of the United States 
and of California in particular. 

Tables, maps, and graphs are presented and analyzed showing the trends 
and cycles in cattle production; production of beef and dairy catUe, calves, 
and purebred beef cattle ; feeding conditions in California ; number and trends 
in slaughter of cattle; consumption of beef; prices and purchasing power of 
beef cattle; meat prices; cold storage of beef; market movements and shii>- 
ments of calUe; foreign trade in beef and beef cattle; international trade and 
situation ; and prices of and foreign trade in cattle hides. 

Economic history of the production of beef cattle in Iowa, J. A, Hopkins, 
5B. (Iowa City: State Hist. Soo. Iowa, 1928, pp. XIl+l2‘\-\-248, figs. i5).— This 
is a history of the development of the industry, including an analysis of the 
place of beef cattle in the farm business, methods of finishing cattle, financing 
the industry, effects of transportation, and marketing. 

[Studies of the tobacco industry of Connecticut] (ConnecfHcut Starts Sta. 
BvL 150 (1928), pp. 12-1.#).— Further data were obtained from the tobacco 
farms previously studied (B. S. R., 69, p. 482). 

Of the farmers growing 1,300 lbs. of tobacco per acre, 60 per cent had a net 
income of less than $62 per farm ; with 1,700 lbs., 60 per cent received over 
$1,400; and with 1,900 lbs., over ^350. Ti^ds of over 2,000 lbs. showed no 



1929] 


RTJEAL EOOITOMIOS AND SOCIOLOGY 


687 


higher net returns than 1,900-lb. yields. One-half of the farmers receiving 
from 16 to 20 cts. per pound for their tobacco had net incomes of less than $160 
per farm, while one-half of thof<e receiving from 30 to 35 cts. had Incomes over 
$1,900. There was no evidence that quality had been increased to a point 
where the additional cost exceeded the increased return. A yield of 1,500 lbs. 
per acre and a price over 25 cts. per pound seem necessary for a profit. 

Lemons, H. R. Wellman and E. W. Bbaun (California Sta, Bui, 460 (1928), 
pp. 37, figs, 16 ). — ^Tables and graphs are presented and discussed, showing the 
amount, location, and trends of lemon acreage in California; the trends of 
shipments and production ; consumption of lemons ; imports and exports of the 
United States ; production of foreign countries ; fiuetuations in prices ; and the 
effects of supply, temperature, amount of siclmess, and seasons on prices of 
lemons. 

The data indicate that lemon production in California is about at the peah 
that without heavier new plantings in coming years the normal decrease in 
bearing acreage will gradually correct the present over-production situation, 
and that material expansion of the industry in the Slate should be discouraged. 

The Institute for Research in Land Economics and Public Utilities 
(Chicago: Inst, Research Land Econ. and Pul>. Util., 1928, pp. 13 ). — ^A brief 
statement of the organization, research program, objectives, accomplishments to 
date, and existing and proposed projects in general land, urban land, and public 
utility economics and taxation. 

First annual report of the Land Administration Board [Queensland], 
W. L. Payne et al. (Queensland Land Admin. Bd. Ann. Rpt., 1 (1928), pp. ISO, 
pis. 23 ). — ^This is the first report of the board covering its work from February 
1 to July 31, 1928, and that of the Department of Public Lauds for the year 
ended December 31, 1927, and deals with the administration of the laws relating 
to the occupation, leasing, and alienation of Crown lands and of various acts 
and regulations relating to land settlement and matters incidental thereto. 

Farm ownership and tenancy in China, J. L. Buck (Shanghai: Natl. Chris- 
tian Council, [1927fl, pp. [2]+Sf)- — ^This is a brief description of the amount 
of, reasons for, and kinds of tenancy and of farm ownership and tenancy in 
China, with some suggestions for improvements of conditions. 

Land tenure systems in China, D. K. Lieu (Chinese Econ. Jour., 2 (1928), 
No. 6, pp. 4^7-Jp4 ). — ^The chief systems arc described and discussed. 

Philippine farmers’ tax guide, J. B. Velmonte (Philippine Agr., 11 (1928), 
No. 7, pp. 351-S59 ). — ^A description of the methods of levying and collecting the 
real property and income taxes in the Philippine Islands. 

The income vs, property tax as a source of school revenue» J. W. Davis 
(Amcr. School Bd. Jour., 77 (1928), Nos. 5, pp. 3M1, 6, pp. 43, U, 

118 ). — ^The theories and systems of taxation, the difficulties and inequalities of 
the property tax, the recommendations of the National Tax Association, and the 
advantages of the income tax in raising school revenues are discussed. A 
bibliography is included. 

A comparison of two methods of scIioqI financing, H. S. Hunt (Amer. 
School Bd. Jour., 77 (1928), No. 5, pp. 46, 47, fig. i).— The relative advantages 
of financing new school facilities by the sale of serial bonds and by the collection 
of sufficient tax money prior to construction ore discussed. 

State indexes of prices of farm products, A. G. Black and D. D. ’Krmxmtm 
(Jour. Farm Econ., 10 (1928), No. 3, pp. 312-330, fig. i).— The four types of 
formulas most generally used in constructing farm price indexes (B. S. E., 
63, p. 92) and the formulas used by the Bureau of Agricultural Economics, 
XJ. S. D. A. (E. S. R., 61, p. 896), and the agricultural experiment stations 
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of Missouri (B. S. R., 65, p. 689), New York,® and Iowa (B. S. R., 65, p. 686), 
and the questions arising in making and the improvements desired in such 
Index numbers are discussed briefly. 

The Minnesota formula is described and the results obtained by its use are 
discussed. This formula is a modification of Fisher’s “Ideal” formula, No. 
353, and is of the form 

/ iQflm(o)] y. 

“where Pi=given monthly price, Pc,n(o)=average price for corresponding month 
of base period 1924-25-26, Q<;o,(o) = average amount sold for corresponding 
month of base period 1924-26, and Qe«(i)=amount sold in given month.” 

The improvements suggested in the construction of this formula were (1) to 
have a system of weighting representative of actual conditions rather than 
some concept of “ normal,” as in a monthly weighting which is a fixed annual 
quantity or a monthly quantity “normal” to each calendar month, and (2) 
to establish a relation^^hip between the indexes of prices and of incomes. 

A table is included showing for the period January, 1910, to December, 1927, 
inclusive, the monthly and average annual indexes of prices and quantities sold 
of Minnesota farm products, and the gross cash income of Minnesota farmers. 

How the weather, the cost of storage eggs, and the reserves in storage 
influence the winter egg market (U, 8. Egg and Poultry Mag., S/f (1928), No. 9, 
pp. 64, figs. 4). — Charts are given, with explanatory notes, showing for 

the months November to February, inclusive, of the years 1908-00 to 1927-28, 
inclusive, the deviations in temperature from the normal temperature at Chi- 
cago and of United States cold storage holdings of eggs from the average, and 
(he profit or loss of egg storage operations. 

Cooperative marketing (U. 8. Senate, 70. Cong., 1. 8ess., Doo. 95 (1928), 
pp. LVIII-i‘72j[, figs. 6 ). — Included are the reports of the Federal Trade Com- 
mission to the U. S. Senate made in response to Senate Resolution 34, Sixty- 
ninth Congress, Special Session, on the development and importance of the 
cooperative movement, together with the results of the Inquiiy as it related to 
illegal interferences with the formation and operation of cooperatives, and on 
the results of a study of comparative costs, prices, and marketing praetioes 
as between cooperative marketing organizations and other types of marketers 
and distributors handling farm products, together with the loiters of submittal 
Of W. B, Humphrey, chairman of the commission. The reports deal principally 
with organizations engaged in the handling and marketing of farm iiroducts and 
were prepared under the general direction of M. F. Hudson. 

Part 1 (pp. 1-406) covers in detail the growth and importance of associations 
handling the principal farm products marketed, the extent and importance of 
interferences with and obstructions to the formation and operation of such 
organizations, and the general organization structure and methods used in 
financing cooperative marketing organizations and tlieir legal status. Appen- 
dixes include important Federal and State laws and copies of the marketing 
agreements and contracts of several associations. 

Part 2 (pp. 407-721) is a study of the costs, prices, and practices of coopera- 
tives and competitors. Cooperative organizations marketing potatoes, eggs and 
poultry, cotton, wh^t, dtjus fruits, Hvestock, butter, fluid milk, and cheese are 
included, the associations selected being among the most important handling 
each commodity. 

Moa^ Faxm Review, 1027, J. G. Diamohd, B. 0. Bobs, I.. S. Xbnnt. 
BT ix. (Monfma, 8 (1SS8), No. g, pp, 64, ftps. jZ ), — This Is the anuunl report oi 

Y, Agr, CoL (Comdl), Farm Bcon,, No, 9 (1928), p. 75. 
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the joint crop-reporting service of the Bureau of Agricultural Economics^ 
U. S. D. A., and the Montana State Department of Agriculture, Labor, and 
Industry. 

Statistics are given showing by counties, 1926-1927, the acreage, yield, pro- 
duction, and value of different crops, and the value of farm sales of livestock 
and livestock products. Other tables and graphs covering periods of varying 
lengths show the trends of acreage, yields, and prices of different crops, the 
livestock, dairy, poultry, and bee industries, taxes, land values, bank deposits, 
farm-labor wages, farm Income, investment returns, and prices and purchasing 
power of farm products. 

Crop estimates in England, H. D. Vigob {Jour, Roy, Statis, Soo., n, ser., 
91 (19S8), No, 1, pp, l~i9), — ^The official system of estimating the yearly yields 
of the principal crops of Great Britain is described, and the workings and re- 
sults Of the system are discussed. The paper is followed by several discussions 
of it (pp. 34r49). 

Wholesale prices of commodities in 1927 {Jour, Roy, Siatis. Soc,^ n, ser,, 
91 {19^8), No, 3, pp, 394-411), — Included are tables showing the Sauerbeck index 
numbers, with the Slatlst^a continuations after 1912, for 1873, 1896, and 1907 to 
1027, inclusive (1807-1877=100), for wholesale prices of 45 commodities by 
groups ; the yearly average Index numbers of all commodities, 1846-1027, with 
Jevons’s numbers for 1809, 1810, and 1818 adjusted to the Sauerbeck standard ; 
the monthly index numbers, January, 1925, to May, 1928, by groups of commodi- 
ties; world’s production of silver by countries, 1901-1927; average prices and 
index numbers of silver, 1909-1927, and for certain other years and periods from 
1873 to 1926 ; world’s production of gold by years, 1850-1927 ; monthly fluctua- 
tions of the index numbers (average 45 commodities), January, 1885, to May, 
1928 ; quarterly movements of prices by groups of conamodities, 1916-1927 ; and 
the average yearly prices and index numbers for each of the 45 commodities. 

Agricnltural statistics and Wales], 1927, B. E. Staniet {Jour, 

Roy, Agr, Soc, EnglanJ, 88 (1927), pp, 171-190), — ^A summary of the statistics 
of the Ministry of Agriculture and Fisheries on acreages in different crops, live- 
stock and crop production, prices, and imports of agricultural products. 

International trade in staple commodities, E. W. Pbatt {New Yorh end 
London: MoQraw-JIill Book Co,, 1928, pp, VIII +570), — ^This book, which is the 
outgrowth of a series of lectures at the School of Business, Columbia University, 
truces the trade from the country of production to the country of consumption 
in cotton, wool, silk, jute, rubber, wheat, sugar, tea, coffee, Chilean nitrate of 
soda, coal, petroleum and petroleum products, and lumber. 

The production, imports, and exports of the several staples in the leading 
countries are described. For each staple the organization and operation of the 
primary marketing systems in the more important producing countries and of 
the central world markets are discussed and compared. 

Grain trade* — ^I, Export trade, U. Oapbaba (JI Commeroio del Chrano, — I, I 
MercaU Bsportatori, Milan : Umv, Com, ** Luigi Bocconi,'* IhL Ricerohe (Pec, 
Com,t 1928, pp. XFI+439, figs, 4), — The organization for and methods used in 
assembling and exporting grain from North America, Argentina, and other 
exporting countries are described. Appendixes include copies of contracts, 
certifleates, and other documents used in the trade with Italy. 

The grain trade during the World War, F. M. Stthpaoe {New York: Mao- 
millcm Co,, 1928, pp, XXVIII+579, [pie, 7], fige, [12]). — “This volume presents 
a history of the more important policies and accomplishments in the Food Ad- 
ministration control of cereals and cereal products during the World War.” 
Its purpose is ” to place on record a discussion of the policies and acpompll^- 
menta of the Food Administration Grain Corporation and its successor, the 
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United States Grain Corporation, in carrying out the mandates of Congress 
regarding a guaranteed price for wheat and in producing an adequate supply 
of cereal foods for ourselves and the Allied nations.” 

Survey of the wheat situation, April to July, 1928, M. K BENNij^TT bt al. 
(Wheat Studies, Food Research In^t. [Stanford Unio.J, 4 U928), No. 10, pp. 
\l'\-\-S5’t-390, flqs. 7). — ^Tliis is a continuation oi the survey prevanisly noted 
(B. S. R, 69, p 885). Included are studies of new crop developments, visible 
supplies and outward carry-overs, wheat price movements, international trade, 
and the outlook for the new crop year. 

The Scottish Milk Agency, Ltd., a producers’ pioneer marketing enter- 
prise, R B. Foehesteb (Jour. Mm. Agr. [Qt. Brit.'], 35 (1928), No. 2, pp. 125-137, 
fig. 1). — ^This is a description of the orcanization and operation ot the Scottish 
Milk Agency, Ltd., a producers* marketing organization in the Glasgow and 
Clyde Valley area of Scotland, the objects of which are to carry on business 
as buyers and sellers of milk and milk product*^, to secure markets for its 
members, and to dispose of surpluses above the requirements of the liquid-milk 
market. 

The origin and character of the rural population of Connecticut (Oow- 
necticut Storrs Sta. Bui. 150 (1928), pp. 28, 29). — ^An analysis of data obtained 
by personal interviews with 736 Connecticut farmers showed that vocational 
mobility is much greater for daughters than for sons of farmers; that the 
fathers and grandfathers of most men who have farmed for any considerable 
period and of their wives to a lesser degree were farmers; that the peak of 
vocational mobility is at the age of from 22 to 24 years, from which time the 
curve drops rapidly until the age of about GO, after which there is little 
change; and that residential mobility radiates in a descending sequence from 
the town of present residence toward the larger geographic divisions. 

Vital registration in Europe, P. G. Edge (Jour. Roy. Statis. Soc., n. aer,, 
91 (1928), No. $, pp. $46-393). — ^The development of oiRclal statistics and the 
differences in practices in the different countries of Europe and the United 
States are described. Included are a bibliography and appendixes showing for 
the several countries of Europe the requirements as to the registration of births 
and deaths, nomenclatures employed, examples of the rules followed in tabula- 
tion, and requirements as to the transmission of data. Several discussions 
follow the paper (pp. 379-393). 

The church and the agricultural crisis, E. nnS. Brunner (Boston: Filgrim 
Press, 1928, pp. 44). — Included are digests of the 1027 Aldtm Tuthill lectures of 
the Chicago Theological Seminary on the church and the agricultural crisis, 
the church and the revolution in rural social life, and town and country church 
administration. 

Urban-rural relations, edited by 0, C. Tatlob and N. T. Frame (Chicago: 
Eiwania International, 1928, pp. [21+246). — ^This is a compilation of excerpts on 
urban-rural relations prepared as a precouvention manual for the conference of 
the American Country Life Association held at Urbana, 111., June 19-21, 1928, 
and as a handbook for leaders in Kiwanis clubs and other organizations inter- 
ested in the betterment of urban-rural relations. 

Producers and consumers: A study in co-operative relations, M. Bxgbt 
(London: Ceorge Routledge <S Sons, 1928, pp. X+20B, fig. i).— This study, made 
for the Horace Plunkett Foundation, describes and discusses the British and 
international policy regarding cooperative organizations of producers and con- 
sumers, the relations of the Cooperative Wholesale Society in England and 
Scotland and similar organizations in other countries with farmers’ societios, 
and the interrelations between such organizations in different countries. 
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Handbook of rural social resources, 1928, edited by B. X. Landis (Cht- 
cago: Univ, Chicago Press, 1928, j)p. XJ+$2d). — Part 1 contains the following 
articles: a?be Rural Population, by O. B. Lively (pp. 1-13) ; Farmer^ Standards 
of Living, by B. L. Kirkpatrick (pp. 14r-2e) ; The Development of Rural Art, 
by A. M. Clark (pp. 27-37) ; Rural Bducation, by B. Burnbam (pp. 38-49) ; 
Rural Social Work, by L. A. Ramsdell (pp. 60-61) ; The Rural Work of the 
Catholic Church, by B. V. O’Hara (pjk 62-67) ; The Situation among Protestant 
Rural Churches, by R. S. Adams (pp. 63-76) ; Organized Rural Recreation, by 
L. P. Hanmer (pp. 77-87) ; Farm Women’s Organizations, by G. B. Frysingor 
(pp. 88-99) ; National Agricultural Legislation, 1921-25, by R. S. Fletcher and 
H. F. Fitts (pp. 100-114) ; The Cooperative Marketing Movement, by B. X, 
Landis (pp. 115-127) ; Farm Credit and Farm Taxation, by N. J. Wall (pp. 128- 
134) ; Agricultural Production, Prices, and Income, by L. H. Bean (pp. 136- 
153) ; and Some Agricultural Policies of European Nations, by A. Hobson 
(pp. 154-162). 

Part 2 consists of statements of the programs and present services of 81 
national agencies that are members of the National Council of Agencies En- 
gaged in Rural Social Work. 

Elements of rural sociology, N. L. Sims {"New York: T. Y. Crowell Co., 
1928, pp. X/Y+aPS, ph 1, figs. 8 ^). — ^This text approaches the subject of country 
life from the angle of the urbanite. “ Society is thought of in terms of energy 
manifest organically, materially, and culturally in the unity which we call the 
human group.” Sociology is defined as ** the study of the behavior of the energy 
of such groups;” and the field of rural sociology, according to the author, is 
” the study of association among people living by or immediately dependent 
upon agriculture.” 

The material is presented under the headings of the vital dement, the cul- 
timal element, the material element, and the structural element. 

POOBS— HUMAN NTTTEmON 

Hunger fighters, P. db Keuif (l!^ew York: Saroourt, Brace, and Co., 1928, 
PP- C7]-f577, jflgs. ^6).— This presents in a popular way some ot the contilbu- 
tions of science to human sustenance in the following chapters : Book 1, wheat: 
The wheat dreamer — Carlcton, and the wheat finders — ^Mackay and others more 
eminent; book 2, meat: The scientific Bolshevik — ^Dorset, a man for funda- 
moutnlb — ^Mohler, and the automatic man — ^Francis; book 8, maize: The maize 
finders —ancient and anonymous, the maize breeder— Shull, and new soil from 
old — ^HofCer; and book 4, the hidden hunger; Finder of the hidden hunger — 
Babcock, the buu trapper — Steonbock, and the soft-spoken desperado — Goldberger, 

The baking strength of Arizona Early Baart fiour, M. 0. Smith (Arlcona 
Sta, Tech. Bui. 23 (1928), pp. S40-B07 ). — This is the complete report of the 
investigation which has been noted fi*om other sources (B. S E., 59, p. 890). 

Growth of rats on vegetarian diets, H, and D. X. Wu (ChMese Jour. 
Physiol., 2 (1928), No. 2, pp. 173-194, figs. 6).— Yarious combinations of cereals, 
legnmes, and vegetables common in north China have been compared with the 
Sherman diet B (% ground whole wheat and % dried whole milk) with respect 
to growth and reproduction of rats. Most of the combinations tested were defi- 
nitely rachitic and failed to support normal growth. An exception to this was 
a diet containing ” small cabbage,” a variety of Oampeetris chinensis. This 
vegetable proved to be quite rich in vitamin D as determined by the cure of 
rickets and increased rate of growth. Several vegetables similar to the small 
cabbage and all belongixig to the genus Brassica gave similar but not quite as 
good results. 
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In discussing tie general failure of the vegetarian diet, the authors state that 
“ we have experimented with all the common cereals, probably the best legumes, 
and some 20 varieties of vegetables, and we have found no combination of them 
comparable with our standard diet. DifCcrent tjpes of food may supplement 
each other’s deflcienc*y when used in combination, but no mixture of foods with 
similar dietary deficiency can yield an adequate diet. Although we have ex- 
perimented with mixtures containing in most instances one cereal, one legume, 
and one vegetable, it is improbable that much Improvement can be made with 
more complex combinations, since the simple mixtures seem to have the same 
fault 

** We may thus conclude that we know of no vegetarian diet at present which 
would afford optimum nutrition for an omnivorous animal, the albino rat. 
Since the metabolism of the rat has been shown to be very similar to that of the 
human being, who for many thousands of years has been also omnivorous, it 
seems justifiable to conclude that optimum nutrition of human being can not be 
obtained with purely vegetarian diets.” 

Self selection of ddet by newly weaned infants: An experimental study, 
C. M:. Davis (Amer. Jowr. Diseases Children, 36 {1028), ATo. 4, pp, 651-610, 
figs, 13 ). — ^This paper reports the food selection and consumption for periods of 
6 months of two babies and 12 months of another who, during the experimental 
periods, were allowed to choose their own foods in such quantities as they de* 
sired from a fairly wide range of commonly used natural food materials un- 
mixed, unseasoned, and unaltered except in the case of some by cooking in the 
simplest manner. The experiment was begun at weaning and the growth and 
general nutritive condition of the children were followed carefully. 

With the exception of a short period of acute infection in one of the subjects 
there were no digestive disturbances, in spite of the fact that definite prefer- 
ences, changing from time to time, were shown for special foods which were 
eaten almost exclusively for a time and then scarcely touched. All three sub- 
jects were omnivorous, with a liking for most of the foods ofCered, but rarely 
ate more than three solid foods in considerable quantity at any one meal. The 
appetite was uniformly good, the stools were satisfactory, the blood counts, 
tooth and bone development, musculature, and general vigor and growth normal. 
One of the babies had rickets at the beginning of the experiment and look cod- 
liver oil voluntaidly until the rickets had healed. The other two showed no 
evidence of rickets throughout the experimental period. 

The self selection of diet in infancy (Jour. Amrr. Med. Assoc., 01 (1028), 
No. 20, p. 1552 ). — In this editorial discussion of the investigation noted above, 
attention is called to the recommendations of Bose (E. S. R., 52, p. 258) con- 
cerning infant feeding— that it must be a matter of principle and not of impulse, 
with the reward in the futui'e quite as much as the pwsent ; in other words, 
that although the results of perversion of appetite are not immediately apparent, 
it is essential to form good habits early in life in order to stand the inevitable 
strain of later life. It is suggested that the chief value of the Davis experi- 
ments is in pointing out that a moderate deviation from the fixed conventions of 
infant and child feeding may be attempted without fear of disastrous results. 

Oalcium and phosphorus halances in rats during period of pregnancy 
and lactation, H. Goss and C. L. A. Schmidt (Soc. BxpU Biol, and Med. Proo., 
26 (1928), No, 2, p. 104).— In this preli mi nary report it is noted that female rats 
on a constant diet stored calcium and phosphorus during pregnancy in amounts 
in excess of that estimated to be contained In the litter at birth, but that during 
the period of lactation, in spite of a marked increase in the Intake of calcium 
and phoi^oras, the balances were negative. 
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The commercial application of Iiactobacillns acidophilus millc, B. L. 
Hbichast and H. P. Davis {'NelrasTca 8ta, Bui. 228 (1928), pp. This publi- 
cation contains a brief review of the literature on the therapeutic value of 
X». oiddopMlus in milk culture; the report of studies on the isolation of the 
oi^anism from the feces of rats on high lactose diets, the change in the intes- 
tinal flora of rats following feeding with L, acidophilus cultures, and the growth 
and viability of the organism under varying conditions ; and a description of 
the commercial method of manufacturing acidophilus milk and general direc- 
tions for its use. An extensive list of literature references is appended. 

A comparison of raw, pasteurized, evaporated, and dried milks as 
sources of calcium and phosphorus for the human subject, M. M. Kuakes, 

E. Latzkb, and M. M. Shaw (Jour. Biol. Chem., 79 (1928), No. 1, pp. 288-295 ). — 
The general plan and preliminary results of this investigation have been noted 
previously (E. S. B., 56, p. 896). 

In children and adults the retention of calcium was uniformly higher on fresh 
milk than on dried milk, other factors remaining unchanged. In adults pas- 
teurized milk and milk from cows kept in the bam gave less favorable balances 
than the fresh herd milk, but evaporated milk gave results at least as good as 
fresh milk. In general, the phosphorus balances followed the trend of the 
calcium balances. 

The influence of diet on the structure of teeth, M. Mellanby (P/iysiof. 
Rev., 8 (1928), No. 4, pp. 545-577, figs. 9). — ^This is largely a review of the 
investigations on the subject which have been conducted during several years 
by the author (B. S. IL, 52, p. 763) and by E. Mellanby (E. S. K., 52, p. 367; 
55, p. 895). A list of 86 references to the literature is appended. 

The fuel for human power (Jour. Amer. Med. Assoc., 91 (1928), No. 19, 
pp. 1454i 14^5). — ^An editorial discusMon of the conflicting literature on the 
source of energy for muscular contraction, including i>apers by Henderson and 
Haggard (B. S. R, 53, p. 863), Furusawa (B. S. K, 54, p. 292), Eapport and 
Ralli (B. S. R., 59, p. 391), and Marsh (B. S. R., 60, p. 193). 

The energy metabolism of women while ascending or descending stairs, 

F. G, Benedict and H. S. Pasmentee (A?ner. Jour. Physiol., 84 (1928), No. S, 
pp. 675-698, fig. 1). — ^In this investigation of the energy consumption of staircase 
climbing, a modified respiration apparatus was employed, the nov^ feature of 
which was that the greater part of the weight was carried by the operator 
instead of the subject. The apparatus is described and illustrated. Meabure^* 
ments were made during horizontal walking, ^during the ascent of an ordinary 
flight of stairs, and during the ascent and descent of a mountain stairway of 
522 steps. Twelve young women students at Mount Holyoke College served as 
subjects. 

During the horizontal walking at speeds of 34, 65, and 89 meters i>er minute 
(1.86, 3.56, and 4.86 miles per hour), the total heat production per horizontal 
kil(^ammeter averaged 1.18, 0.79, and 0.87 gm. calories, the increment in heat 
production over the energy required for standing averaging 0.64, 0.52, and 0.67 
calories jy&r horizontal kilogrammeter. “These values indicate that the 
pptimum rate of walking is at about 66 meters per minute and that sauntering 
is uneconomicaL” 

Ascending an ordinary flight of stairs from a standing start at rates of 
72 and 92 steps per minute resulted in a total energy expenditure averaging 
8.8 and 8.4 gm. calories, respectively, per vertical kilogrammeter. After a 
walking start the average value was 10.7 calories. In ascending the mountain 
stairway the total energy per vertical kilogrammeter averaged 12 gm. calories, 
and in descending 3.9 calories per vertical kilogrammeter. 
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" For practical purposes It can be considered that the average person expends 
the same amount of energy in walking up one average flight of steps (15 steps 
each 20 cm. high) as he does in walking on a level 16 times the distance repre- 
sented by the vertical height of such a staircase, or as he docs in descending 
three such flights of steps These comparisons may bo helpful to the physician 
in prescribing exercise for patients.” 

The effects of inanition and vitamin B deficiency on the testis of the 
pigeon, G. F. M.vertan and A. S Taris^ks (Jour, Ron, Micros, ^oc., iS (1928), 
No. S, pp, 257-270, ph. 5, fig, D.—This investigation deals chiefly with the con- 
dition of the testicles in pigeons sufCerlug from lack of vitamin F and vitamin G, 
respectively. The diets and technique followed were the same as described by 
Harrian et al. (H S. B, 5S, p 803). In addition to normal, inanition, and 
vitamin B-deficient controls, some of the pigeons received the basal diet plus 
1 gm. daily of autoclaved yeast as a source of vitamin G (Ba), and others the 
Kinnersley-Peters vitamin F concentrate (Bi). 

In general behavior no striking differences could bo observed between the 
pigeons on the B-deficient and F-deficient rations. Those on the G-deflcient 
rations showed early symptoms of vomiting, but this condition did not become 
noticeably worse after the tenth day. 

The gross and histological appearance of the testicles in the various groups 
is described in considerable detail. The most important observations noted 
were the fidmllarity between the changes in F and to-tal B deficiency and the 
comparatively slight degenerative changes in the G-deficient birds. Although 
admitting that degenerative changes may be initiated in the testes of pigeons 
by a wide range of unfavorable conditions, the authors are of the opinion that 
the testicular degeneration resulting from a deficiency in vitamin B or F is 
not necessarily the result of inanition. Vitamin G, however, is considered to 
be relatively unnecessary as compared with vitamin F for the maintenance of 
nutrition of the testis^ 

The effect of inanition and vitamin B deficiency on the adrenal glands of 
the pigeon, Q. F. Mabkian (Biocliem, Jour., 22 (1928), No, 3, pp, 836-^44 ). — 
This study is concerned chiefly with the condition of the «idi*eual glands of 
the series of pigeons used in the study of the effects of inanition and deficiency 
of vitamins B, F, and G, respectively, on the testis, noted above. 

The previous observations of Marrian et al. (B. S. R, 58, p, 803) on the 
hypertrophy of the adrenals in starving pigeon.® receiving vittinnn B and in 
pigeons forcibly fed on an artificial vitamin B-freo diet were confirmed, and 
in addition evidence was obtained indicating that while a dofieieney of both 
vitamin F and G is involved in the hypertrophy occurring in the vitamin 
B-deflclent pigeons, the deficiency of F is of greater iinportaneo than of G. 
It is suggested that in starvation the changes occur mainly in the medulla 
and in vitamin B deficiency in the cortex. 

Rheumatic symptomatology and vitamin B, M. Bmsiib (Jour, Roy, Sa^idt 
Inst., 49 (1928), No, 4, pp, 221-228), — ^Attention is called to the similarity in the 
symptoms of rheumatism In children and vitamin B deficiency in experimental 
animals as noted in the literature, and to the inadequacy with respect to vitamin 
B of the typical diets of English infiint welfare centers and hospitals. 

Note on tea as a source of vitamin 0, H. A. Mattixl and A. D, Pratt (Soc. 
Bsspt, BM, md Med, Proo,, 26 (1928), No, 2, pp* 82-85), — Infusions of various 
teas were tested for antiscorbutic properties on a series of 300-gm. guinea pigs 
rendered scorbutic by the Sherman basal ration (equal weights of rolled oats 
and wheat bran). The minimum daily curvative doses of 2 per cent infusions 
from different teas were Japan Green Pan Fired between 10 and 15 cc,, Japan 
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Green Ba&ket Fired not less than 20 cc., Oolong not less than 25 cc., and 
Orange Pekoe considerably more than 25 cc. 

It is suggested that these differences are probably due to the methods of 
preparation rather than differences in the original tea plants, green tea being 
unfermented and black tea fermented previous to drying. In commenting upon 
the practical application of these findings, the authors emphasize that in spite 
of its fairly high content of vitamin C gieen tea should not be used as an 
antiscorbutic to replace natural foodstuffs, but suggest that it may be of 
value in the rations prepared for expeditions, military or otherwise. Into 
difficultly accessible regions. 

A comparative study of vitamin O in bergamot juice and lemon juice 
[trans. title], R. DeMakco {Boh 8oc. Itah Bioh Sper,, 2 (1927), No, 9, pp. 
1023-1026), — ^Preliminary studies on the vitamin 0 content of bergamot juice 
indicate its presence, but In smaller quantities than in lemon juice. 

The antiscorbutic fraction of lemon juice, VU, S. S. Zilva (Biochem, Jour,, 
22 (1928), No, 3, pp, 779-7S5), — In this continuation of the investigation previ- 
ously noted (B. S. R., 58, p. 391), further evidence is presented in favor of the 
hypothesis that in the chemical fractionation of vitamin O a reducing substance 
is lemoved which is capable of exerting a protective action on the vitamin in its 
natural medium, possibly through serving in a buffer capacity against a ther- 
molabile factor. The evidence is as follows : 

The antiscorbutic activity of decitrated lemon Juice disappeared within 24 
hours after the reducing substance had been neutralized with phenolindophenol 
and the solution adjusted immediately to pH 7. 

Comparatively pure fractions prepared by the method described in a previous 
paper (H. S. R., 57, p. 488), lost their antiscorbutic property much more rapidly 
than did decitrated lemon juice of similar activity, thus suggesting that a pro- 
tective substance had been removed during fractionation. 

Decitrated lemon juice dialyzed through a collodion thimble previously soaked 
in 83 per cent alcohol retained most of its antiscorbutic property and slightly 
less than half its reducing property, while similar juice dialyzed through a 02 
per cent thimble retained none of its antiscorbutic or reducing properties. The 
possibility is suggested that the vitamin O molecule may be even larger than 
hitherto surmised, and that its apparent inactivaiion on dialysis is due to 
diffusion of the reducing agent. 

Deterioration on storage of the antiscorbutic property of decitrated lemon 
juice autoclaved anaerobically was definitely retarded by acidity, but the pres- 
ence of acid during the autoclaving did not prevent the change subsequently 
taking place on storage of the juice in neutral reaction. 

Decitrated lemon juice autoclaved at 40 IbSw pressure (143® C.) for one hour 
under strictly anaerobic conditions showed very little loss in antiscorbutic 
properties. 

The antiscorbutic vitamin value of some Peking fruits, K, L. Hsit (Oh{^ 
nese Jour. Physioh, 2 (1928), No, 1, pp, 41-H, pis, 2), — In this report on the ' 
vitamin C content of various Chinese fruits used in the winter In Peking, 
growth curves are given of four guinea pigs each on a basal scorbutic diet sup- 
plemented by 5 gm. of “red fruit” (Crataegus pinnattfida) , 15 gm. of “haitang” 
(Pirus spectaUlis), 2o gm. of persimmons, and 6 gm. of sugar-coated red fruit, 
respectively. These cur\'es and data reported for other amounts of these fruits 
are thought to indicate that red fruit is about one-third as potent as orange 
juice as a source of vitamin O, and that the other two fruits are deficient in 
vitamin O. The data on persimmons confirm an earlier report of Hmbrey 
(B. S. B., 49, p. 558) to the effect that the minimum protective dose of Chinese 
persimmons lies between 25 and 30 gm. daily. The practice of dipping red fruit 
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in a sugar siinip at a temperature of 110 to 120° 0. for a few minutes and 
allowing the sirup to dry on its surface did not appear to decrease its content 
of vitamin C. 

Vitamin D in adnlts: Its effect on the calcium and inorganic phosphate 
of the blood, R. E. Havabd and J. 0. IIoyle {Biocliom, Jour,, 22 {1928), No, 5, 
pp. 7J3-'tl6), — In order to test the hypothesis advanced in an earlier paper 
(B. S. R., 65, p. 894) that the higher phosphate values in the blood of normal 
adults in summer than in winter are due to increased incidence of ultra-violet 
light, two series of experiments were run during winter. In one of these the 
effect was determined of daily administration of ii radiated ergosterol and in 
the other of exposure to ultra-violet light upon the total inorganic phosphate 
of whole blood and serum calcium. In the first series of experiments, two sub- 
jects received 4 mg. of irradiated ergosterol for 11 and 13 dajs, respectively, 
a third received 8 mg. daily for 21 days, and a fourth bcrved as control. In 
the second, two subjects were irradiated 6 days a week for a total period of 
16 days by means of three carbon-arc white-flame lamps, each about 4 ft. distant, 
the time of exposure being gradually raised to 30 minutes daily. 

In no case was there any significant change in the level of blood phosphate 
or serum calcium. 

A summary of recent work on Vigantol (irradiated ergosterol), W. 
PfanioinstieIi {Lancet ILondon], 1928, II, No. 16, pp. S-J5-847) -A review of 
recent literature on the discovery that ergosterol is the precursor of vitamin D 
and on the treatment of animal and human rickets with irradiated ergosterol. 
An extensive list of literature references is appended. 

B61c of vitamins in the etiology and cure of gastric and duodenal ulcers, 
S. Hasris {Jour, Amer. Med. Assoc., 91 {1928), No. 19, pp. 1452-1^67). — This is 
a practical discussion, with sample diets, of the treatment of ulcers in the 
gastrointestinal tract by diets rich in vitamins A, B, and 0, and well balanced 
in respect to other dietary constituents. In the author’s experience “ the high 
carbohj’drate-poor vitamin diet that the large proportion of American people 
live on may predispose to ulcer, though the exciting cause of the ulcer is a 
superimposed infection. In other words, an unbalanced low vitjunin diet lowers 
the resistance of the patient. In the diet during the treatment of ulcer the 
vitamin content should be considered, and the patient should be kept on a 
rational diet for some time afterward to prevent a recurrence of the disease.” 

Expeidmental calculi [trans title], B. 0. van LEauRSUM (In Eandellngnh van 
7iet 21. Neda landscU Natuur- en Gctiecekundig Oongrc% Amsirrdam, 1927. Haar- 
lem: Kleynenberg <6 Co., 1927, pp. 228-231). — ^l^ssentially noted from another 
source (E. S, R-, 68, p. 792). 

Etiology of dermatitis of experimental pellagra in rats, W. D. Salmon, 
I. M. Hats, and N. B. Guerrant {Jour. Infect. DUeases, 4$ {1928), No. 5, pp, 
426-441, figs, 8).-- This paper, which should be consulted in the original for the 
detailed descriptions and photographic illustrations, describes the external symp- 
toms of experimental pellagra in rats and the internal lesions of advanced cases, 
and discusses the relation of dietary deficiency and concomitant infection as 
etiologic factors in the production of the disease. 

On the basal pellagra-producing ration previously described (B. S. R., 68, 
p, 894), young rats make little or no increase in weight, but show no particular 
ssrmptoms for about 2 to 4 weeks after the preliminary depletion period of 2 
weeks. The symptoms which then develop gradually are alopecia, dermatitis, 
stomatitis, oidithalmia, and arthritis, and usually cachexia. The internal le- 
sions of advanced cases are “ hemorrhagic gastroenteritis, atrophy of the spleen, 
fatty infiltration or degeneration of the liver, cloudy swelling of the kidneys, 
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and often cystitis. There is a relation between the character of the diet and 
the occurrence of the syndrome. A mild dermatitis has been found among 
mature rats receiving a diet which is adequate for excellent growth and repro- 
duction. The severe form has been produced only on restricted diets.” 

Bacteriological examination of the lesions has revealed the invariable pres- 
ence of a Gram-positive coccus about 1 micron in diameter. This organism 
under ordinary conditions is not pathogenic. It is incapable of producing typi- 
cal pellagrous lesions by injection, but when fed in massive doses produces the 
characteristic syndrome readily in about SO to 85 per cent of the test animals 
and eventually in all of them. 

Concentrates of the preventive factor prepared from kudzu leaves by a pro- 
cedure slightly modified from the one previously described for velvet bean 
leaves have not only proved effective in prophylactic and curative tests but 
have been demonstrated to inhibit the growth of the causative organism in 
culture medium. 

The amount of the protective factor required for complete protection Is 
thought to depend to some extent on the number and virulence of the organisms 
ingested and the age and Individual susceptibility of the animal. Young ani- 
mals are much less susceptible than older ones. 

The possibility is suggested that the pellagra-preventive factor may not be 
identical with vitamin G, since the correlation between the degree of protection 
against infection and the rate of growth is not always good. 

Food allergy: Its manifestations, diagnosis, and treatment, A. H Hows 
(Joxir, Am€K\Med, Assoc., 91 (1928) t No, 21 ^ pp, 162S-16S1). — ^A summary of the 
author's experience in the diagnosis and treatment of food alleigy, with a 
description of the various manifestations of such allergy, the detection of 
specific foods responsible, and the dietary treatment of the condition. 

TEXTILES AND CLOTHING 

Annual wool review for 1027, J. B. McEtansoN (Buh Uath Assoc. Wool 
i/UH/ra., 58 (1928), Extra A"o. 1, pp. 107-283, pis. 2). — This ^e^iew resembles 
that of 1926 (E. S. E.. 56, p. S98) in its scope, embracing information and statis- 
tics on the domestic wool clip, imports of wool, manufactures and other activi- 
ties of the industry, 

A method of preparing thin cross and longitudinal sections of cotton 
dbers and its importance in cell-wall research, J. Kis'^eb and D B. Anderson 
(Anwr. Jour. Bot., IS (1928), Eo. 7, pp. fg. i),— The new method djS- 

vised for preparing sections of cotton fibers is said to be promising for cell wall 
investigation and other aspects of cotton lesearch. 

A study of the shrinkage of cotton woven materjxds, G. H. Johnson 
(Amer. Dyestujf Rptr., 17 (1928), Ko. 19, pp. 725-731). — Laundering experiments 
on several kinds of cotton woven materials indicated that shrinkage occurs very 
rapidly, varies in quantity with the fabric, and is largely controlled by moisture. 
Temperature, washroom supplies, length of washing formula, and variation in 
pounding action were of slight effect. The warp shrinkage generally, but not 
always, exceeded the filling shrinkage. About 86 per cent of the warp shrinkage 
took place during the first washing, regardless of the washing methods used. 
From 65 to 86 per cent of the shrinkage obtained was due to the moisture or 
soaking alone. 

Methods of boiling off silk, 'W. W, Bray, J. B, CSrowe, i nd S Meeker (Amer. 
Dyestuff Rptr., 17 (1928), No. 20, pp. 743-748) • — The moi^ common methods of 
degumming silk are compared, with comments on their merits, 
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The effect of sunlight and perspiration upon weighted silk fabrics, M. 
PuBBT and R Edgae (Amer, Dvesiuft Bptr,, 11 (/y36), A’o. 21, pp, 7S/, 182). — 
Five silk tafiefcas were studied at the Iowa State College In an attempt to 
determine quantitatively the deterioration due to the action of sunlight and 
perspiration. Breaking strength (strip method) tests with fabrics exposed to 
sunlight for 40 dajs showed that the weighted taffetas, with or without previous 
perspiration treatment, deteriorated more rapidly upon exposure to light than 
unweighted taffeta. Taffetas subjected to add perspiration treatment dete- 
riorated more upon light exposure than those subjected to alkaline perspiration 
treatment. The deterioration of the latter was somewhat loss than that of the 
untreated fabrics. 

Progress in the standardization of tests for fastness to light, W. D. Appel 
{Amer. Dyestu-ff Rptr., 11 {1928), No. 20, pp. 135-161, fig. 1). — ^The progress 
made by the subcommittee on light fastness (E. S. B., 59, p. 693) is reviewed, 
with discussion of daylight exposures, factors affecting results of exposure, 
accelerated fading tests, and proposed standardization of tests. 

Accurate determination of color {Textile World, H (1928), No. 21, pp. 51, 
59, flg^. 5).— The recording spectrophotometer, a device developed at the Massa- 
chusetts Institute of Technology and described and illustrated, is said to elimi- 
nate human judgment entirely and to measure automatically the color and wave 
lengths of any substance rapidly and with precision. 

The influence of heat on the affinity of cotton for dyestuffs, 0. K. Patel 
(Jour. 8oc. Dyers and Colourists, (1928), No. 10, pp. SOI, 302). — Cotton yam 
and calico heated at 160® 0. for a long time (3 hours) or at higher tempera- 
tures for a short time at the College of Technology, Manchester, had a lower 
affinity for dyes of the direct and basic classes. With the direct colors used, 
Chlorazol Sky Blue FF and henzopurpurine, the loss in affinity for dyes se^ed 
progressive. The affinity for dyes decreased as the heating was prolonged. 
The loss on heating with the basic dye methylene blue was marked up to a 
certain stage and rather small thereafter. 

Novel method of increasing the affinity of cotton and other fibres for 
colouring matters, G. E. Holden (Jour. 8oc. Dyers and ColourUts, (1928), 
No. 10, pp. 305, 306, pi. 1). — Since cotton fabric impregnated with gelatin solu- 
tion and afterwards heated, preferably by steaming under pressure for about 
1 hour, increased its affinity for certain coloring matters, more elaborate inves- 
tigations were made with cotton, wool, silk, and rayons in association with a 
wide range of dyestuffs. In general, treatment with gelatin greatly increased 
the affinity of material for the dye, the increase being notable in wool, silk, and 
rayon but still more pronounced in cotton. The treatment of cotton consists 
simply in immersing or padding the material with a hot solution of gelatin, 
steaming for 1 hour at 5 lbs. pressure, and subsequently washing. Applications 
of the process are discussed briefly, and a new method of producing figured 
effects on pile fabrics is outlined. 

Xiichen dyeing to-day: The revival of an ancient Industry, A. R. IIorwood 
{Sou Prog. ILondon'], 23 (1928), No. 90, pp. 219-283).— An account of character- 
istics of dyes made from lichens and their use in dyeing tweeds and homespuns. 

The dyeing of gloving and clothing leathers* M. 0. Lamb (Jour. Soo, Dyers 
and Colourists, 44 (1928), No. 8, pp. 225-229). — ^Practical directions are outlined. 

Some causes of uneven dyeing, H. B. Hiest (Jour. 8oc. Dyers and Colourists, 
4i (1928), No. 6, pp. 163-169, figs. 8) /—Experiments Involving the dyeing of wool 
fabrics showed that uneven dj^eing could be variously traced to the rate of 
absorption of the dye, uneven temperature, modification of the fiber by alkali 
or acid, unevenness in steaming operation, and the action of sunlight and air. 
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other causes of uneven dyeing include mildew and soil bacteria, faulty me- 
chanical manipulation during spinning and weaving, uneven conditioning, and 
storage conditions. 

Report on stains produced by May flies, C. 0 Hubbabd {Natl. Bet., 5 
{X928), No. 12, p. 12).— The eyes of the May fly, or lake fly, produce a distinctly 
violet or deep plum colored stain on fabrics, and the removal of the stain has 
been of considerable concern to dry cleaners. Ootton fabric liberally stained 
with the crushed eyes of the insects was subjected to an overnight treatment 
in lukewarm water containing 2 per cent of desizing (malt diastase) agents 
so as to convert the albumin to sugar, and the fabric was then rinsed thor- 
oughly. Of nine reagents tested after tl^ treatment, only sulfonated castor 
oil removed the stains practically completely. 

Removing crayon from yarn and roving, A. H. Gbimshaw {Cotioii, 93 
(1928), No. 2, pp. 132, 133, fig. 1).— Tests at the North Carolina State Textile 
School wherein oiled and unoiled cotton yams marked with chalk of many 
different colors from several manufacturers were scoured by three methods 
showed that many colors could be used with safety. Black, brown, gray, and 
others, such as tan, probably containing black, were harder to remove than 
other colors. Spraying with emulsifiable oil did not interfere with scouring 
nor give additional difficulty. 

The valuation of protective agents, H. Blaokshaw (Jour. 8oc. Dyers and 
Colourists, U (1928), No. 10, pp. 297-299, figs. 2).— Tests are outlined for the 
valuation of products protecting wool and silk against the action of alkali. 

Improvements in dry-cleaning and laundry processes, A. E. Hatfieli) and 
B. A. Axliott (Jour. Soo. Dyers and Colourists, 44 (1028), No. 6, pp. 170-117, 
figs. 9). — ^Recent improvements in dry-cleaning methods are reviewed. 

mSCELLAXTEOITS 

Report of the director [of Connecticut Storrs Station], 1928, W. L. 
Slate (Connecticut Storrs Sta. Bnl. 150 (1928), pp. 35, figs. J2).— This contains 
the organization list, a report of the director, and a financial statement for the 
fiscal year ended June 80, 1^. The experimental work reported is for the 
most part abstracted elsewhere in this issue. 
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Purdue University and Station. — ^The resignations to engage in commercial 
v^ork are noted of Dr. G. N. HofCer as associate botanist and pathologist and 
Walter V. Kell as assistant county agent leader. Recent appointments Include 
O. B. Riggs as assistant in agronomy in charge of com borer work, effective 
January 1 ; Dr. John F. Bullard, assistant veterinarian of the Kentucky Station^ 
as assistant animal pathologist, effective February 1 ; and Leon 0. Todd, assist- 
ant in poultry husbandry extension at the Michigan College, as assistant in iwul- 
try husbandry in the department of agricultural extension, elfective January 

Kansas College . — Kansas Industrialist announces that a $500 fellowship for 
research in wheat milling has been recently offered the college by the Assoda* 
tion of Operative Millers. 

Massachusetts College and Station. — W. H. Tague has been appointed 
as-^istaiit professor in agricultural engineering and will take up investigational 
work in fruit storage and equipment for fertilizer distribution. Dr. Carl R. 
Fellers, research professor in horticultural manufacture*?, has been granted 
leave of absence and will make a study of prevailing practices in the commer- 
cial canning industry. 

Michigan Station. — fund has been provided by W. IC, Kellogg of Battle 
Creek to finance research in nut culture in the department of horticulture for 
a period of four years. James A. Neil^^on of the Vineland Experiment Station, 
Ontario, has been appointed reseaixh assistant for this work, effective April 1. 

Dr. C. S. Robinson, research associate chemist, was appointed on January 1 
as head of the chemistry section of the station to take the place of Dr. A. J. 
Patten, whose resignation has been previously noted. Other appointments, 
effective February 1, include R. L. Cook and K. T. Wright as research assist- 
ants in soils and farm management, respectively. 

Missouri University. — ^A special curriculum for the training of public welfare 
workers and leading to the new degree of bachelor of science in rural public 
welfare has been begun with the current semester. This work will be open only 
to students who- have completed a full hi^ school course a,xtd two years in the 
university, and is expected to qualify its graduates after two* years for positions 
as hoy scout executives, boys’ and girls’ dub agents, and rdated positions. 

Or^on College. — ^A, two-year course in agriculture is to be offered beginning 
next fall. This course will not lead to a degree, but credits earned in it may 
be transferred to the regular four-year course if desired. The regular college 
entrance requirements must be met before admission, and the grade of work 
to be offered will be of the same standard as that in the degree courses. 

Dr, Gustav Wilster has been appointed professor of dairy manufactures, vice 
V. D. Chappell, resigned. 

Vii^inia Truck Station.— A tw’o-story fireproof office and laboratory building 
has been completed at a cost of $80,000 under an appropriation made at the 
last session of the general assembly. 

Washington College . — Bchool and Society states that permission has been 
granted to establish a chapter of Phi Beta Kappa in the college. The new 
diapter is said to be one of the first to be authorized in a land-grant college. 
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For many years it has been the custom of Expenment Station 
Record to present an annual summary and discussion of the acts 
making appropriations for the support of the Federal Department 
of Agriculture. This custom has grown up and continued because 
it has been found that there is considerable general interest in these 
measures as unique indicators of current opinion as to the relative 
importance of the different lines of the Department’s work, and 
especially as forecasts of its prospective activities in the fiscal year 
just ahead. A further justification lies in the complexity of this 
legislation and the consequent difficulties which are often encountered 
in making comparisons directly from successive appropriation acta 
without more or less interpolation and interpretation. 

The latest of these measures, signed by President Coolidge Febru- 
ary 16, 1929, and covering the fiscal year ending June 30, 1930, con- 
forms in a general way to the standardized arrangement of items and 
phraseology which is being evolved from year to year, but there are 
many deviations for which due allowance must be made. Consider- 
able supplementary legislation carried in other acts must also be 
taken into account, and as usual the so-called ‘‘ permanent, special, 
and indefinite appropriations,” which accrue annually to the Depart- 
ment without reenactment, must be included if a recapitulation of 
the Department’s prospective resources is attempted. 

The appropriation act itself provides $144,511,554. To this must 
be added $11,048,436 from the permanent appropriations, funds 
aggregating $1,435,040 available from a reappropriation of certain 
unexpended balances, and supplementary funds carried in the Second 
Deficiency Appropriation Act of March 4, 1929, totaling $460,000. 
These items collectively aggregate $157,455,030, a net decrease of 
$11,052,573.88 from the corresponding items similarly assembled for 
the previous year. 

The situation as regards agriculture, however, is again obscured 
by the large proportion of the Department’s appropriations which 
is devoted to road construction. The roads funds for the fiscal year 
1929 total no less than $89,851,294 and for 1930 $82,000,000, although 
the actual decrease will be somewhat smaller since a part of the 1929 
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funds will be available for expenditure in 1930. Well over 50 per 
cent of the Department’s budget and an even larger share of the 
apparent curtailment of funds thus pertain to the roads work alone, 
but as the roads appropriations arc usually governed lax'goly by the 
state of completion of the various cooperative projects their varia- 
tion fix)m year to year is without general significance. 

For its other work the Department will leceive in 1930 $75,455,030. 
This also is an apparent decrease by $3,201,279.88 from the appro- 
priations of 1929, but this arises chiefly from the omission of two 
emergency appropriations. One of these carried $6,000,000 for seed, 
feed, and fertilizer loans to farmers in storm and flood stricken 
areas of Virginia, North Carolina, South Carolina, Georgia, Florida, 
and Alabama and the other was a reimbursement of $1,200,000 for 
fighting forest fires. Disregarding these emergency items, there will 
be available a net increase of $3,998,720.12 for general purposes, and 
this will be further augmented by a number of unexpended balances 
of indefinite amount from the 1929 appropriations. 

This net increase is the resultant of numerous enlargements and 
deductions distributed throughout the legislation, the addition of 
some new projects and the discontinuance of a few others, but ap- 
proximately half of it represents a continuation by Congress of its 
recent policy of expanding and strengthening scientific research in 
agriculture and forestry. The largest single item is the increase of 
$480,000 to the State experiment stations under the Purnell Act, to- 
gether with $15,000 additional for Purnell work in Hawaii. This 
leaves about $1,500,000 for increased research by the Department 
itself. This amoimt has been widely apportioned, but among the 
larger projects thus to be provided for may be mentioned a new item 
of $160,000 for investigations of the causes and means of prevention 
of soil erosion and the conversion of rainfall by terracing and other 
means ; $300,000 for intensive entomological and plant breeding work 
to combat leafhoppers and the resultant curly top disease of sugar 
beets and other important truck ci’ops ; $160,000 for f orestiy research ; 
$80,000 for investigations in tlie Bureau of Animal Industry; $97,000 
for research in the Bureau of Dairy Industry ; $325,000 for investiga- 
tions in the Bureau of Plant Industry and $85,000 additional for 
eradication work under that bureau on the phony disease of the peach 
in the South ; $100,000 for projects of the Bureau of Chemistry and 
Soils exclusive of soil erosion, $100,000 additional for entomological 
and economic studies of the European com borer, $128,000 for other 
entomological research, $45,000 for investigations by the Bureau of 
Agricultural Economics, $27,000 for agricultural engineering re- 
search, and $20,000 for the Bureau of Home Economics. 

This material development of the Department’s research program 
has been made possible by the greater stress put upon it by the 
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Department itself in making up its estimates, the cooperation of the 
Bureau of the Budget, and the sympathetic support of the appro- 
priate committees in Congress. It has also been greatly aided by 
the interest and approval manifested by President Coolidge, who in 
his final message on December 4, 1928, expressed himself as follows : 

“ I can not too strongly commend, in the field of fact finding, 
the research work of the Department of Agidculture and the State 
experiment stations. The Department now receives annually 
$4,000,000 more for research than in 1921. In addition, the funds 
paid to the States for experimentation purposes under the Purnell 
Act constitute an annual increase in Federal payments to State 
agricultural experiment stations of $2,400,000 over the amount 
appropriated in 1921. The program of support for research may 
wisely be continued and expanded.” 

Outside the field of research, one of the largest individual items 
of increase is the provision of $500,000 additional for cooperative 
extension work as authoiized by the Capper-Ketcham Act of 1928. 
Other increases of note are $549,780 for the tuberculosis eradication 
campaign, about $170,000 for an extension and development of the 
market news service, $170,000 for the control of plant diseases 
and insect pests, and $466,000 for weather forecasts with special 
reference to aerology. 

Another class of increases is provided to meet certain augmented 
costs of operation. One of these provides approximately $100,000 for 
the Office of Information. Of this amount $10,000 is necessitated by a 
comptroller’s decision that blank and stenographic notebooks hitherto 
purchased out of the individual bureau appropriations must here- 
after be charged against the Department’s printing funds. The re- 
mainder represents the first increase in the allotment for departmental 
printing for several years. During this period printing costs have 
been materially increased, as in the case of the Recoi^d^ wliere the 
resulting deficit is now being avoided by the omission of the detailed 
table of contents. In the Department as a whole, there has been 
much congestion of material awaiting publication, particularly in the 
more teclinical series, and it is hoped that this increase will make it 
possible to overcome some of the arrearages in bringing before the 
public the results of its research program. 

A much larger increase and one affecting nearly every item in the 
act has come from the general increase in compensation of employees 
provided under the Welch Act since July 1, 1928. The cost of these 
salary adjustments for the current year has been largely met by a 
deficiency appropriation of $2,066,818, while the estimate for 1930 is 
$2,627,697. The appropriation act supplies a total of $2,842,549 for 
this purpose, prorated among most of the individual allotments, but 
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in a few instances the cost must be absorbed by the existing appropri- 
ations, and here it will operate to diminish the funds available for 
other purposes. 

Taking up the allotments to the individual offices and bureaus, the 
funds under the Office of Experiment Stations will aggregate 
$4,Y37,000. Of this amount $1,440,000 rcprobcnts the usual payments 
to the States under the Hatch and Adams Acts, $2,880,000 the corre- 
sponding allotments under the Purnell Act, and $15,000 the initial 
payment to Hawaii under the legislation of May 10, 1028. extending 
these acts to that Territory. In accordance with the terms of the 
Purnell Act, the funds thereunder receive their final increase of 
$480,000, making the quota of each State thereafter $60,000 per an- 
num and the entire Federal Appropriations to the stations $90,000 
per State per annum. 

The appropriation for the Office itself is $402,000. Of this amount 
$10,000 is an increase to provide for additional services in connection 
with experiment station administration, while $5,320 represents a 
new project, the formal cooperation of the Department with the 
Union of Am erican Biological Societies in the publication of Biolog- 
iooL Abstracts. In the past this periodical, the main offices of which 
are located in Philadelphia, has been more or less handicapped in 
making adequate contacts with some of the literature dealing with 
the biological sciences in their applications to agriculture. Plans now 
being formulated look toward the amelioration of this condition by 
utilizing this grant largely for additional personnel to examine the 
publications received by the Department Library and arrange for 
the abstracting for Biological Abstracts of such basic material as is 
pertinent to its field. This service by the Department will also be 
supplemented under a grant to the library itself of $5,000 additional 
for the purchase of periodicals primarily for use in such abstracting. 
Meanwhile Experiment Statwi Record will continue the practice 
instituted some months ago of supplying to Biological, Abstracts 
advance copies of its abstracts of all publications issued by the 
Department and the State experiment stations. It is expected that 
m these various ways representation in Biological Abstracts of the 
more fundamental contributions to agricultural science will be greatly 
facilitated. 

The allotment for the support of the experiment stations in Alaska, 
Hawaii, Porto Bico, the island of Guam, and the Virgin Islands is 
$247,000. This is an apparent ne€ increase of $600, but does not take 
into account an emergency grant of $12,500 to the Porto Eico and 
Virgin Islands stations carried in the First Deficiency Act of 1929 
for repairs to station property damaged by the hurricane of Septem- 
ber, 1928. There is an actual increase of $3,160 to provide for an 
extension agent in Guam and $3,080 for a veterinarian and aiumal 
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husbandman in the Virgin Islands. On the other hand, the Alaska 
and Hawaii Stations will receive reductions of $2,100 and $2,220, 
respectively, in their general funds because of the salary readjust- 
ments previously referred to and the Hawaii station a further reduc- 
tion of $10,000 in consequence of a transfer of its extension work to 
the University of Hawaii. 

The Extension Service receives a total of $9,35-1,930. This is a net 
increase of $126,225, the omission of the $100,000 emergency appro- 
priation for assistance in rehabilitating farm lands in flood devas- 
tated regions being moie than offset by the $500,000 additional allot- 
ment to the States for extension work under the Capper-Ketcham 
Act. An increase of $9,500 is granted for more adequately meeting 
the requests of State and interstate fairs for educational exhibits, 
and one of $4,100 for cooperation with additional States in farm 
forestry extension imder the Clark-McNary Act. 

Eeference has already been made to the increased allotment to the 
Weather Bureau, the available fimds for which will aggregate 
$3,503,400. Of this amount $800,000 is for aerology alone. The 
principal change of significance as regards agricultural meteorology 
is the inauguration of a specific fiiut fiost warning service in the 
citrus sections of the Southeastern States, for which $7,500 has been 
made immediately available but continuing during 1930. 

The total for the Bureau of Animal Industry, including reappro- 
priations of $369,800, is $15,502,870, a sum which exceeds the appro- 
priations for the entire Department for any fiscal year prior to 1912. 
The meat inspection will receive $5,600,000 and the tuberculosis 
campaign $6,361,000. The latter project accounts for the larger part 
of the net increase for the bureau of $621,146, and is in part the 
resultant of new legislation whei’eby the maximum indemnity rates 
for slaughtered cattle have been raised from $25 per head for grades 
and $50 for purebred stock to $36 and $70, respectively. Other 
increases include $16,000 for national poultry standardization 
work in cooperation with the States, $5,000 for work with milk and 
Angora goats, $10,000 for the improvement of facilities at Belts- 
viUe, Md., $38,165 for the investigation of bovine contagioiis abortion, 
$5,280 for liver fluke studies, $3,340 to complete the eradication of 
dourine on Indian reservations in Arizona, and $4,683 for miscella- 
neous pathological work on poultry diseases. Mention should also be 
made of a special appropriation of $25,000 carried elsewhere in the 
act for the preparation of an exhibit for the Fourth World’s 
Poultry Congress to be held in England in 1930. 

The Bureau of Dairy Industry receives $649,800, an increase from 
$546,900. A station is to be established at Lewidburg, Tenn., under 
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an act approved May 29, 1928, for investigations and demonstrations 
of dairy pi-oblems and practices, and for this purpose $50,000 is 
appropriated. Increases ranging from $2,500 each for studies of 
the utilization of daily products and the purchase of proved bulls 
in connection with dairy breeding work to $10,000 each for the 
installation of milking machines at the field stations and the exten- 
sion of factory studies of cheese manufacture are also provided. 

The new total for the Bureau of Plant Industry is $4,965,343, an 
increase of $332,410, mostly for research distributed over 20 itema 
The largest of the neiv projects is that for the eradication of phony 
disease of peaches, carrying $85,000. For the inauguration of shelter 
belt and horticultural work in the southern Great Plains area, 
authorized by an act approved April IG, 1928, $36,000 is granted. 
Other items include $35,000 for an investigation of European larch 
canker; $9,373 for an expansion of studies of cotton root rot and 
cotton wUt; $29,920 for breeding disease-resistant hard red spring 
wheats and $8,950 for studies of foot rot of wheat and virus diseases 
of cereals; $49,348 for breeding and agronomic work with sugar 
beets with a view to obtaining resistance to curly top; $50,000 for 
investigating the handling, transportation, and storage of fruits and 
vegetables from California and Arizona and of eastern-grown apples 
in export shipments; $25,000 for cultural and disease studies of 
pecans, $5,000 for black walnut investigations, and $15,000 for nut 
research in the Pacific Northwest; $10,000 for a study of boron- 
resistant rootstocks for citrus and other orchard fruits and $7,600 
for an investigation of perennial canker of fruit in the Wenatchee 
Valley; $10,000 for bulb disease investigations; $20,000 for the 
improvement of seed potatoes; and $24,980 for securing wilt-resistant 
varieties of alfalfa from Turkestan and studies of alfalfa failures 
in the Mississippi Valley. On the other side of the ledger is a 
deex'ease of $25,458 through the abandonment of rubber work in the 
Philippines and its curtailment in Panama and Haiti. 

The Forest Service receives $24,469,780, of which $8,000,000 (an 
increase of $500,000) is for the construction of forest roads and 
trails, $2,000,000 for the acquisition of additional lands at the head- 
waters of navigable streams, and $1,400,000 (an increase of $184,098) 
for cooperative fire protection. Considerably greater provision is 
made for research as authorized by the McSweeney-McNary Act of 
1928, some of the increases including $29,593 for a study by the Lake 
States For^t Experiment Station of methods of making more pro- 
ductive the forest lauds of the region and for general ^Ivical in- 
vestigations, $40,000 for a forest survey and $25,000 for other eco- 
no 3 Daic studies, $14,320 for range investigations, and $42,404 for a 
number of studies of forest products and their utilization. 
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For the Bureau of Chemistry and Soils there is an increase from 
$ 1,8855874 to $1,655,076. This includes $160,000 for the soil erosion 
studies, which are to be carried on by several bureaus. There is also 
an increase of $3,635 for the soil survey, $22,814 for soil fertility 
studies, and $1,820 for an expansion of soil chemistry investigations. 
Under a provision in the Second Deficiency Act the Department also 
receives $17,000 for the fiscal year 1929 and $25,000 for 1930 for co- 
operation with the Department of Commerce in the development of 
improved methods of recovering potash. The bureau is given 
increased provision for studies of insecticides and fungicides, $25,000 
being made available for work with the codling moth and $10,000 for 
extending it to other pests, including methods for removing spray 
residues from fruits and vegetables. For naval stores research 
$16,160 is allotted, for honey work $7,500, and for the dust explosion 
studies $4,512, but an increase of $10,000 the previous year for farm 
fire studies has been eliminated. 

The Bureau of Entomology will receive $2,185,790, an increase of 
$117,344. Among the insects to which additional attention will be 
given are the oriental fruit moth, the Mexican bean beetle, the pink 
bollworm, and the white and black citrus flies, for which $16,000, 
$5,000, $10,000, and $6,000, respectively, are provided to import and 
establish parasites, insects affecting bulbs in the East to which $7,500 
is allotted, and strawberry aphids, the sugar beet leafhopper, wire- 
^oims, the western pine bark beetles and other forest insects, crick- 
ets in northwestern Colorado, and the buzz or eye gnats in California 
and the Gulf States, for which from $2,000 to $18,000 will be avail- 
able. An allotment of $5,000 for spraying blueberries in Maine by 
airplane for maggot control was eliminated, but a study of 
hydrocyanic acid gas fumigation in southern California, a com- 
parison of methods of disinfecting nursery slock to facilitate quar- 
antine operations, and an attempt to devise methods of disposing 
of wastes from cotton gins and oil mills as a means of preventing the 
spread of the pink bollworm and the Thurberia weevil are authorized 
with appropriations of $4,160, $3,000, and $6,000, respectively. The 
funds for taxonomic studies are increased by $5,000, and $17,000 is 
granted for an investigation of insect pests affecting flour, primarily 
because of an emergency which has developed in the export trade. 

For the Bureau of Biological Survey there is a net increase of 
$295,768, making its new total $1,609,166. This is mainly for the 
maintenance and development of the various mammal and bird 
reservations and the enforcement of the migratory bird act, but 
$6,000 additional is provided for economic investigations in connec- 
tion with predatory animal control in Alaska and $7,967 for studios 
of the relation of wild animals to forest growth as authorized by 
the MeSweeney-MoNary Act. 
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Exdusive of its funds for road construction, the Bureau of Public 
Boads will receive $495,400. This is an increase of $30,692, entirely 
for agricultural engineering projects. These include $6,000 for a 
study of water requirements of crop plants in Arizona and Utah, 
$2,160 for enlarging the study of the engineering phases of soil ero- 
sion, $5,000 for an inquiry as to the possibility of reducing labor costs 
in growing sugar beets by the substitution of improved machinery 
for hand labor and $4,000 for a similar inquiry as to cotton, and 
$10,000 for a study of drainage methods in sugar cane lands in 
southern Louisiana. 

The total for the Bureau of Agricultural Economics, $6,312,660, 
represents a net increase of $319,281. Most of this increase pertains 
to the bureau's market nows inspection and statistical work, but 
$13,770 additional is available for a study of rural credits and taxa- 
tion problems, $8,967 for a preliminary survey of problems connected 
with the marketing of cotton from the Southwest, and $12,260 for 
research and advisory work in cooperative marketing. An allotment 
of $9,999 has been made for an extension of the hay inspection service 
and $20,000 for the inauguration of a market inspection service on 
tobacco. The opening of an office at Marseilles is contemplated to 
establish marketing contacts with the Mediterranean region and 
other eastern points. For the market news service an increase of 
$176,082 will permit of extension at several points. The statistical 
work will be broadened by the organization of truck crop statistics on 
a more adequate basis, with an allotment of $49,820, while for the 
fiscal years 1929 and 1930 $30,000 will be available for the quarterly 
collection and publication of statistics as to stocks of leaf tobacco as 
provided in an act approvedJanuary 14, 1929. 

The funds for the Bureati of Home Economics are enlai*ged from 
$148,037 to $167,500. Of this amount $10,000 is to be used in a revi- 
sion of the well-knovm Bulletin 28 of the Office of Experiment Sta- 
tions, originally issued in 1896 and entitled Chemical Composition of 
American Food Materials. Despite the many advances in scientific 
methods in the present century, this compilation has remained a most 
popular source of information in its field, no fewer than 81,745 copies 
having been sold in addition to an extensive free distribution. The 
bureau will also have available $3,284 for the employment of addi- 
tional Racialists for studies of food utilization and $6,000 for studies 
of the properties of wool used for clothing. 

The work of the remaining branches of the Department will be 
continued on srabstantially the present basis. The Plant Quarantine 
and Control Administration will receive $8,110,620, the Grain Fu- 
ttires Administration $140,000, and the Food, Drug, and Insecticide 
Administration $1,637,300. An increase of $17,170 is m ade for the 
administration of the U. S. Grain Standards Act, $4,030 additional 
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for the U. S. Warehouse Act, and $27,924 additional under the Food 
and Drugs Act. 

The principal plant pests for which increased funds for quarantine 
and control are made available are the Mexican fruit worm, the pink 
boUworm of cotton, the Parlatoria date scale, the gipsy moth, the 
European corn borer, the Japanese and Asiatic beetles, and the phony 
peach disease. The special leafhopper research allotment of $230,000 
has already been referred to, and an appropriation of $38,280, avail- 
able for both 1929 and 1930, is provided for agronomic, chemical, 
pathological, and related phases of barley diseases and feeding ex- 
periments with diseased barley grains. For corn borer research a 
special fund not to exceed $150,000 of the unexpended balance for 
the original appropriation of $10,000,000 in 1927 is made available 
for the fiscal year 1929. This represents an increase of $100,000, of 
which $4,000 is allotted to the Bureau of Chemistry and Soils for the 
extension of work in the economic utilization of corn cobs, stalks, and 
other wastes, $6,000 to the same bureau for expanding its work on 
insecticides and repellents, $40,000 to the Bureau of Entomology 
principally for parasite work, and $25,000 each to the Bureaus of 
Agricultural Economics and Public Roads, the former for economic 
readjustment studies and the latter for the development of corn borer 
machinery. 

The passage by Congress of the new appropriation act followed 
close upon the usual comprehensive hearings by the Bureau of the 
Budget and the House and Senate committees and occasioned little 
discussion at any stage. This absence of controversy seemed less to 
imply a diminution of interest in the measure than a tacit acceptance 
of its general program and policies. Because of differences of opin- 
ion on a number of matters imrelated to agriculture, some xmcertainty 
was felt at one stage as to the fate of the two deficiency bills in which 
were embodied a number of important items for the Department, but 
ultimately these too were enacted before the ending of the Seventieth 
Congress on March 4, making available a period of nearly four 
months of planning and preparation before the commencement of 
another fiscal year. With larger appropriations for its primary 
activities than ever before, an inci-eased emphasis upon research, and 
an unusually long interval for organizing its work to the best advan- 
tage, the Department thus finds itself in an exceptionally favorable 
position to press onward under its new leadership. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AaHICULTtTRAL AND BIOLOGICAI CHEMISTRY 

Biochemical laboratory methods for students of the biological scieuces, 
0. A. Mokrow (New York: John Wile^ d London: Chapman d Hall, 1921, 
pp. xyiI+ 850 , figs. 2S).— This manual represents the University of Minnesota 
laboratory course in biological chemistry and “ is the outgrowth of nine years’ 
experience in biochemical laboratory methods.” Since many of the students 
for whom the course was designed ** have not been specifically trained as chem- 
ists . . • it has seemed wise to give the experimental methods in great detail. 
The selection of the experiments offered has been based upon the idea of giving 
the student fundamental chemical principles as they relate to living processes. 
The materials which have been suggested for use in the experiments are chosen 
largely from plant sources, because the majority of the students have been 
primarily interested In this field. The general principles which the experiments 
illustrate, however, apply eaually well to biological phenomena in general. In 
short, the course has been designed for training in research methods.” 

The chapter headings include the colloidal state, physical chemical constants 
of plant saps, hydrogen-ion concentration and buffer action, proteins, carbo- 
hydrates, glucosides, fats and allied substances, enzymes, and plant pigments. 
Bach chapter is divided under subtopics into a number of sections, each of 
which includes from one to several experiments. 

The work consists largely in the preparation and purification of biochemical 
substances, but numerous experiments on the properties of natural substances 
and systems and on artificially prepared mixtures illustrative of such proper- 
ties, on qualitative tests, and on quantitative determinations are also given. 

A study on pepsin [trans. title], H. Pbnau and J. Pnfi (Jour, Pharm. et 
OMm,, 8. ser., 7 (1928), No. 12, pp. 601-600). — Citing a number of investigators 
as having found the use of alcohol for the precipitation of zymases in the puri- 
fication of pepsin to lead in a large number of cases to a more or less rapid 
inactivation of the enzymic property of the product under treatment, the 
authors proceed to an account of experiments to ascertain the possibilities of 
acetone as a substitute for alcohol in the purification of pepsin, and to define 
optimum conditions of time, temperature, and H-ion concentration for the use 
of this reagent The effects of various periods of contact were noted at pH 
readings of 2.6, 8.0, 4.7, 6.4, 6.0, and 7.0. The weight of the precipitate and its 
proteolytic activity are reported for the various exposures at each of these pH 
readings. 

It was concluded that 0 parts of acetone could be added to 1 part of the 
pepsin solutions used (from 1 to 10 per cent), practically without altering the 
activity of the preparation during 48 hours of contact, when the acidity of 
the solution was equivalent to a pH reading of about 2.5, the figure accepted 
by the authors as the isoelectric point of pepsin. With appreciable departure 
from the last-named pH reading, the activity of the product is shown by the 
experimental results given as decreasing progressive with increasing distance 
610 
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of the pH adjustment from the optimum. This effect is the more noticeable 
3n the figures representing the more prolonged exposure of the precipitate to 
the action of the acetone. The destructive effect is also shown as developing 
the more rapidly on the acid side of the optimum point. 

A new reagent for the detection of oxycellulose, W. F. A. Eemen (Jour, 
8oc. Dyers and Colourists, 44 (^928), No, 10, pp. 803— 805), — “What is required 
in a good reagent for oxj’cellulose is an easily reducible, more or less colorless 
substance, which will leave a highly colored deposit without staining the 
unaltered cotton.” 

The reagent proposed for this purpose consists of solution A, ferric sulfate 
20 gm., ammonium sulfate 25 gm., and water to make 100 cc. ; and solution 
B, potassium ferricyanide 33 gm., and water to make 100 ce., these solutions 
being kept separately and in the dark. The tebt is made by adding 5 cc. of each 
solution to 250 cc. of boiling water and immersing the sample. The sample is 
rinsed after one minute’s treatment, first in dilute sulfuric acid, then in water. 
“Any oxycellulose present will be stained a deep blue.” 

Criteria of the validity of analytical methods used by cereal chemists, 
A. B. Teexoajb and J. A. Haeeis (Cereal Chetn., 5 (1928), No. 5, pp. 888-351 ). — 
The dlscu*'Slon comprises (1) criteria of the differences in analytical yields, 
imder which caption are considered (a) the direct comparison of the differences 
of mean yields with reference to their probable errors, (J>) a criterion of the 
deviation of the yield of a given method from the mean jield of a series of 
methods, and (o) an application of the method of intraclass correlation; and 
(2) criteria of differences in the consistency of analytical results obtained by * 
different methods, this latter subject being taken up under the subtopics (a) 
the direct comparison of standard deviations and coefficients of variation and 
(b) a comparison of the variability of a subsample with that of the sample 
from which it is drawn. The points made in the analysis are illustrated prin- 
cipally by means of studies of the figures obtained in a group of wheat ash 
determinations and a large number of determinations of wheat protein content. 

“ The two criteria of fundamental importance for determining the validity of 
analytical methods when these are based solely on samples of unknown com- 
position seem to us to be average yields and differences of average yields of 
the same constituent of wheat or flour as determined by two or more methods, 
fand] consistence of the results obtainable by any method of determiaing a con- 
stituent when applied by various workers. In both ca«.es the significance of 
<llfferences in the results due to various methods must be tested by comparison 
with their probable errors.” 

Though the primary puirose of the paper is the Indication of biometric 
methods generally applicable to the testing of the validity of results of ana- 
lytical procedures, the illustrative computations presented are considered to 
have brought out certain “main points concerning data already assembled,” 
among which are the following : 

“The determination of protein In the flour is shown to be the most refined 
analysis among the three (moisture, ash, and protein), so far as consistency of 
results is concerned. Providing adequate digestion is given, no one method 
of determining protein, as given in the reports, has been shown to be signifi- 
cantly different from any other method in the consistency of results obtained. 
In no case has it been demonstrated that significantly higher yields are obtained 
by digesting longer than 60 minutes. This does not necessarily mean that higher 
yields by the use of longer periods of digestion may not be demonstrated by 
more extensive studies with careful standardization of all factors. . . . 

“ The glycerol-alcohol method of determining ash in flour gives significantly 
higher average yields than the straight muffle method, and it also tends to 
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give slgnificaxitly more variable results. Greater variability, with different 
analysts, Is found in ash determinations upon flour than in protein or moisture 
analyses. , . . 

“The analytical doterniinations given in Ihe reports studied show that there 
are very deflnite * systematic errors* or pcrbonal or laboratory equation among 
analysts. The demonstration of the existence of this systematic error is impor- 
tant for two reasons: (1) It shows that the concordance of results obtained 
by the same worker, using two different methods of making the same determina- 
tions, fuinishes no real proof tliat he is really reporting the true valne for his 
sample ; (2) this ' systematic error ’ must be taken into account in determining 
the signiflcance of the difference in the average yields obtained by two methods, 
differences always having a lower probable error (and a higher probability of 
significance) when correction for this factor is made.’* 

A critical studiy of some methods used in flour colorimetry, F. V. Hoorr 
and F. J. G. de Leexjw (Cereal GJicm,, 5 (iPSS), No. 5, pp. S51-3S5 )* — ^The 
method for rapid exti action by means of gasoline, as proposed by Coleman 
and Christie (B. S. R., 55, p. Oil), is credited with ease of manipulation 
w'lien use is made of a shaking machine and with the prevention of all evapo- 
ration of the solvent by making possible the use of tightly closed glass- 
stoppered bottles. The special colorimeter of Kent- Jones and Herd (E. S. R„ 
58, p. 805) is admitted to be less tiring to the eye than is the Duboseq instru- 
ment, but the last-named is given preference because with the Kent- Jones 
apparatus “ a reading takes much more time a!id is no more accurate.** 

Noting that the use of standard solutions having components different from 
those of the solutions to be tested is a source of error, the authors state that 
“ this error does not appear in separate gasoline value tests of tlie same sample 
of flour because In each instance the same error is made. But results are very 
misleading when a flour is compared with another flour that has twice the 
amount of carotinoid pigmenls. The last flour tvill give a gasoline value that 
is between two and three times as high. We have shown that this error is 
probably due to the differences in H-ion concentration of the standard solution, 
because it could be largely corrected by the uso of buffer solutions instead of 
distilled water.” 

Sprague’s solutions (E. S. R., 58, p. 2C) of organic dyes are said to match 
the colors of gasoline solutions of flour pigments “much more closely tlian 
any of the inorganic standard solutions,” but it is noted that “not all sam- 
ples of the organic dyes have the same purity and therefore not the same color 
valne.” 

It is considered advisable “to use buffer solutions of a known Il-ion concen- 
tration for the preparation of the official standai-d solutions of potassium chro- 
mate.” It was found that “the extraction with alkaline methyl alcohol does 
not, in the 16 hours specified by Kent-Jonos, give a complete extraction of all 
the coloring matter soluble in this solvent,” thorough shaking after the extrac- 
tion, or an extraction period of approximately 40 hours, having been necessary 
to constant results In the experiments of the authors. 

Some oxidiziiig effects of flour bleaching, B. B. Working (Cereal Ohem., 
5 (19^S), No. 5, pp. .JSI-^55).-~The author contributes from the Kansas Experi- 
ment Station a study of the properties of flours bleached with 2.25 and with 
7.5 gm. per barrel of nitrogen trichloride ; with chlorine containing 0.6 per cent 
of nitrosyl chloride, 46 and 67 gm. per barrel ; and with 18 and 27 gm. per barrel 
of benzoyl peroxide. “These samples were baked the day after milling and 
again three weeks later.” The results of the experiments and the conclusions 
drawn are stated in x>art in the following terms ; 
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The bleaching of flour has developed along such lines that the actual destruc- 
tion of color is scarcely more important than the accompanying effects generally 
known as “maturing.” Theoretically, this maturing should be similar to the 
development obtained in dough by the use of oxidizing agents. The use of 
lactic acid and a heavily ovorblcached flour will give the same resulls in devel- 
oping a dough for a no-dough-timo baking method as will the use of acid \^dth 
sodium chlorate or other oxidizing agents. 

The quality of normal flour improve"* for some time after milling, roaches a 
maximum, and then begins to deteriorate. Preliminary experiments and general 
observation indicate that this dotorioration begins sooner in bleached flours than 
in unbleached. Thus it seems possible that large bakeries could prolong the 
IMJriod of maximum quality in their flour by buying unbleached flour and bleach- 
ing shortly before use. In this way the severity of the oxidation could be accu- 
rately adjusted to the needs of the flour at the time and to the fermentation 
schedule desired. 

Factors influencing checking in biscuits, J. A. Dunn and 0. H. Bailey 
{Cereal Ch&n., o {1928) t No. 5, pp. 396-480, figs. 16) — hypothesis to account 
upon a physicochemical basis for the “chocking” of hard sweet biscuit is elab- 
orated? and experiments of considerable variety by means of which the suppo- 
sitions were conflrmod are detailed. 

It is concluded, in brief, that when the biscuit are taken from the oven the 
inner portion of each biscuit is appreciably more moist than is its edge; that 
during the curing period thi.'. moisture gradient is diminished by the tendency 
of the biscuit to “ come into hygroscopic equilibrium with the relative humidity 
of the curing chamber;” and that the portions of the biscuit which absorb 
moisture in reaching this oqulllbrium swell while those pails of the mass which 
lose moisture in the same period shrink, the opposing forces thus set up causing 
the chocking strains. 

It is noted that tlie initial moisture gradient can be regulated by the baking 
procedure. However, as indicated by the hypothesis upon which the work was 
based and established by experimental trial, not only thorough baking but also, 
in order of importance, curing in a moist atmosphere, keeping the biscuit warm 
as long as possible, thorough mixing, and the inclusion of some invert sugar in 
the formula are conditions of the prevention oC checking in hard sweet biscuit, 
snaps, and sugar cookies. 

The determination of casein in milk by an approximately iso-electric 
precipitation, H. 0. AVaterman {Jovt\ Assoc. Off* Agr, CJicttv., 10 (iSS7), No. SS, 
pp. 269-203 ). — “When equal volumes of various milks arc treated with a fixed 
volume oC an acid having physical properties optimal for buffering at the 
desired pH value, a close agroemoJil among the pll values of filtrates is not 
obtained. Buffering salts are formed, but they are formed from milk con- 
stituents that vary not only in total but in relative quantity.” In support of 
this statement pH measurements oC the filtrates from precipitations of casein 
by Official Method No. 1 (E. y. Xi., 05, p. 33) are cited, the figures ranging from 
pH 4,09 to pH 4.21, while the generally accepted isoelectric point for casein is 
stated as in the neigliborhood of pH 4,7. It is argued that a reagent In itself 
highly buffered would, iC suitably adjusted, not only precipitate the casein from 
all milk samples at approximately the same pH value and at an. average value 
much nearer the isoelectaric point than does the Official method above noted, 
but also would avoid strong local overacidificatioii since it would not need to 
have a pH value much below that required in the final mixture. A reagent of 
pH value 4.01 was u&od. The procedure given bdow secured the precipitation 
of casein from samples o^ milk ranging in pH value from 0.73 to 6.39 within 
the range pH 4*75 to pH 4.68. 
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“ Reagent.— 250 cc. of normal acetic acid into a l,CK)0-cc. flask. Add 125 
cc of normal, carbon-dioxido-free sodium lijdroxide. Make up to 1,000 cc. with 
oarbon-dioxide-free distilled water and mix tliorougbly. 

Determination. — ^Pipet 20 cc. of tbe sample into a 100-cc. flask. Add 50 cc. 
of the reagent, mix, make up to volume with distilled water, and shake well. 
Set the flask in hot water (50-60® O., not o\er 00®) and let stand 15 minutes. 
Cool to room temperatuie and flltor. Use a double folded paper, returning the 
filtrate once or twice to the filter; then filter once through a linrdcned paper. 
Determine nitrogen (A) in 50 cc. of the clear filtrate, and determine total 
nitrogen (B) in 10 cc. of the milk. e.38X (B— A)=casein in 10 cc. of the milk. 
Report grams of casein per 100 cc. of milk, or divide the grams per 100 ce by 
the density of the milk, and report as percentage by weighl.” 

Application of the Stahre reaction to the accurate determination of 
citric acid, B. G. Haetman and F. Hilltq {Jour. Ah^oc, Off. Agr. Chem., 10 
(1927), No. 2, pp. 26^-272).— This contribution from the Bureau of Chemistry 
and Soils, U. S. D. A., reports the adaptation by a study and adjustment of the 
details of the reaction, conditions, etc., of the Kunz modification of the Stahre 
reaction as recommende<l by Dunbar and Lepper (E S. R, 55, p It). It Is 
noted that analysts have had some difficulty with the determination, more 
especially with its application to small quantities? of ciiric acid, and that in 
the form above mentioned a minimum sample content of 50 mg. of citric acid is 
specified. Among the possible sources of error considered are the tendency of 
the i>entabromacetone (the desired quantitative end product) to separate dur- 
ing the bromlnation-oxidation procedure as an oil, and, if secured in a suitable 
crystalline condition, to volatilize appreciably at room temperature during 
drying. 

Detailed experiments were therefore made to ascertain imder what conditions 
this and other difficulties might be obviated. Earlier observations to the effect 
that such other fruit acids as tartaric, malic, oxalic, and benzoic acids do not 
interfere in the quantitative application of the Stahre reaction for the determi- 
nation of citric acid were experimentally confirmed. As a result of this work 
and other experience with the method given below, it was found that “ even 
with a quantity of citric acid so small as 4.5 mg the quantity of pontabromace- 
tone is such that after calculating its equivalent of citric acid and making 
allowance for the loss through solubility of the pentabromaeotono in the reac- 
tion mixture, the result is not very far from the truth.” The solubility of the 
pentabromacetone in the reaction mixture was found to be equivalent to 1.7 mg. 
of the anhydrous citric acid per 100 cc. 

Reagents . — ^Potassium bromide solution — dissolve 15 gm. of potassium bro- 
mide in 40 ce. of water. Potassium ix>rmanganate solution — dissolve 6 gm. of 
potassium permanganate In water and dilute to 100 ce. Ferrous sulfate solu- 
tion — dissolve 20 gm. of ferrous sulfate In 100 cc. of water containing 1 cc. of 
concentrated sulfuric acid. Bromine water — freshly prepared saturated solution. 
Asbestos — ^treat asbestos of the amphibole variety as directed in the Oflacial 
methods. Purify further by permitting it to be acted upon by the reagents used 
in the determination of citric acid and in a manner analogous to that used In 
the actual determination. 

** Determination . — ^To 100 cc. of the citric acid solution add exactly 10 cc. 
each of dilute sulfuric acid (1+1) and bromine water. Allow to stand 10 
minutes. If a precipitate Is formed, filter. To 100 cc, of the filtered or unfiltered 
solution, add 5 cc. of the potassium bromide solution and about 0.3 gm. of the 
purified asbestos. Heat the mixture to 48-50** C. and maintain ih i« tempera- 
ture for five minutes. Now add at once and all at one time 15 cc. of the potas- 
simn permanganate solution and allow to stand for 10 minutes, shaking occa- 
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sionally. If the liquid overlying the separated manganese dioxide is not colored 
brown, add more potassium permanganate solution. Cool the mixture in ice 
water and add 40 cc. of ice-cold ferrous sulfate solution. If the manganese 
dioxide has not been completely dissolved, add more ferrous sulfate solution. 
Note the volumes oi the various solutions added. Shake lor live minutes, cooling 
in ice water occasionally to keep the mixture thoroughly chilled. Place in. a 
refrigerator overnight. Filter by decantation on to a thin, tightly tamped pad 
of asbestos in a Gooch crucible. Transfer the contents of the flask to the 
crucible with the filtrate. (It is important that the filtering operation be com- 
pleted as quickly as possible.) Now wash the contents of the crucible at once 
with three portions of 20 ec. each of ice-cold sulfuric acid (1+100) and three 
portions of 20 cc. each of ice-cold water. Immediately dry the precipitate by 
aspirating with dry air until constant weight to within 0.3 mg. is obtained. 
Dry the air by passing it through sulfuric acid and soda lime and finally filter 
through cotton. Provide an intake tube for the air and a delivery tube to con- 
nect with the Gooch crucible that have small perforations. Suck the air 
through the system at a slow rate. For a seal between tbe drying apparatus 
and the cup of the crucible clamp on to the cup a large rubber stopper carrying 
the air delivery tube. Hold the stopper in place by means of a ring clamped to 
a ring support. If the drying can not bo undertaken at once, place the crucible 
in the refrigerator. To remove the pentabromacetono treat the contents of the 
crucible with three portions of 20 cc. each of alcohol and three portions of 20 cc. 
each of ether. Aspirate with dry air to constant weight and rowolgh. Multiply 
the difference in the weights by 0.424 to obtain the grams of anhydrous citric 
acid in the aliquot taken. Correct for the solubility of peutabromacetoue by 
adding to the citric acid thus obtained 1.7 mg. for each 100 cc. of the reaction 
mixture.” 

The estimation of terpin hydrate in terpin hydrate elixir, A. G. Mubbay 
(Jour, Aasoo, OjOT. Agr, Cliem, 10 (1921), No. 2, pp, 267-259 ), — “In the following 
method, which was lound to jield the most satisfactory results, it will be noted 
that no account is taken of the essential oil that the official elixir contains, as 
the error occasioned by it is too small to be significant. If, however, it is 
desired to avoid the presence of the volatile oil in the residue, it can be readily 
removed by a single preliminary extraction with a samall volume of i)etroleum 
ether. The method is us follows: 

“Dissolve 20 gm, of common salt in 1(X) cc, of water, or if more convenient 
add one volume of water to three volumes of a saturated aqueous salt solution. 
To a convenient measured volume of the sample of elixir add the prepared salt 
solution until the alcohol content is reduced to about 10 or 15 per cent by 
volume. Shake out with four portions, one- fourth volume each, of chloroform 
containing 5-7 per cent al<‘oliol by volume. Wash each portion of the solvent 
successively through 5 cc. of the preparcnl salt solution. Filter through a 
pledget of purified cotton into a tarod beaker or small crystallizing dish, finally 
rinsing the cotton and the tip of the funnel with a little alcohol. Hvaporate 
with the aid of a blast and without the application of heat. Wipe off any 
moisture that may have collected on the outside of the dish and allow to stand 
16 minutes before weighing.” 

With regard to the evaporation of the solvent from the extracted terpin 
hydrate, experiment demonstrated to the satisfaction of the author that evapo- 
ration on the steam bath with the aid of a gentle current of air, evaporation 
under reduced pressure without heat, and spontaneous evaporation were less 
satisfactory than the air Jet without heat as prescribed. 

The qualitative ajid quantitative determination of replaceable sodium in 
alkali and nonalkali soils, U. H. Bbay (Jour, Amer, 8oc. Agron,, 20 (1928), 
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No. 11, pp. 1160-1166).— The Koltliofi procedure (E. S. E., 68, p. 608) for the 
determination of sodium by precipitation as the triple salt sodium uranyl zinc 
acetate by means of an acetic acid-aqueous solution of uranyl and zinc acetates 
was found in a study made at the Illinois Experiment Station to be capable of 
satisfactory results in the determination of replaceable sodium extracted from 
soils by normal ammonium acetate. The salt was removed by ignition, the 
residue was taken up with a few cubic centimeLors of hydrochloric acid, and 
this solution after dilution with water and neutralization with a slight excess 
of ammonia was boiled, filtered into a volumetric fiask, and made up to volume 
when cool. To an aliquot from this solution, following evaporation to dryness 
and solution in 1 cc. of water, 10 cc. of the Kolthoff reagent was added to effect 
the precipitation ; and the determination was completed practically as prescribed 
in the original account of the method. 

As an adaptation of the method to rapid qualitative testing, 8 gm. of the 
soil to be tested was placed with 1 gm. of ammonium nitrate in a test tube and 
treated 'with 25 cc. of distilled water. The mixture was well shaken and filtered 
through a quantitative paper into a second tube, from which 1 cc. of the filtrate 
was transferred to a third tube and treated with 10 cc. of the uranyl zinc 
acetate reagent. ‘^Within a few minutes a crystalline precipitate collects on 
the bottom of the tube if an appreciable amount of sodium is present.” If the 
quantity of sodium be as gi’eat as 0.02 per cent of the soil sample, according to 
indications of the experiments on samples of determined sodium content, the 
test will be positive. The results of determinations of sodium by the quantita- 
tive method, together with the indication in each case of the qualitative test, 
are given for 46 soil samples. 

METEOEOLOGT 

Olimate as a weather combluatioir [Irans. title], E. E. Fbdobov (Nmch. 
Agron. Zimr. {Jour. Landw. Wise.), 4 {1927), No. 3, pp. 171-190, figs. 2; Eng. 
aba., pp. 188, 189). — ^It is stated that the method of averages as used in the 
study of climatology is unsatisfactory in many respects, especially for practical 
purposes, and a method using frequency of occurrence of types is described. 
This is based on the fundamental idea that the climate of any place is an 
association of weather, the latter being considered as an indivisible phenomenon. 
Application of the method is illustrated in the climate of May and June at the 
Timirihzevskalh Academy, based on data for the 20 jears 1892-1011. The prob- 
lem of the influence of weather as a unit on tlie plant is discussed with refer- 
ence to favorable and unfavorable types. 

Correlation of yield in oats with meteorological observations at the 
University College farm, Bangor, for the period 1003—1926, B. A. 
Eokeets {Jour. Agr. Sci. [England], 18 {1928), No. 2, pp. 297-S16).— In a study 
of data obtained in oat variety trials from 1903 to 1026, inclusive, on stony 
heavy loam, no correlation was established between yield and total rainfall or 
total accumulated temperatures for the whole growing season. It appears that 
the requirement with regard to total accumulated temperature for the growing 
season is not a fixed characteristic of any variety, hut varies with any single 
variety from year to year. Two critical periods vdthin the growing season 
were observed, one for the 20 days after emergence of the plants in spring and 
the other for the 14 days covering the emergence of the panicles- 

“ The significance of warm dry conditions after sowing Is not as high as the 
significance of high rainfall and low temperatures for the emergence of the 
panicles, though In this area both are concomitant with high yield. . . . High 
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temperatures, particularly If unaccompanied by precipitation in the later stages 
of rii)ening, may prove particularly damaging to grain yields. Drought jieriods, 
particularly from June onward, are likely to reduce yield, particularly if accom- 
panied by high temperatures for the same period.” 

Instructions to marine meteorological observers (U. S* Dept Agr,, 
Weather Bur, Clrc. M {1025), pp. pla. 8, figs. 23'). — These instnicUous 

are restricted for the most i>art to esbential observations which “make the 
smallest possible demands on observers consistent with the net^ls of the bureau 
in meeting its responsibilities for the lasuanco of forecasts and warnings, the 
procuring of data for publication on charts, and otherwise effectively carrying 
out its marine meteorological progi-am.” 

In “ an appreciation,” 0. F. Marvin calls uttenlion to tlie great value of 
marine meteorological observations and of radiotelegraphic communication as 
means of binding together land and sea meteorology. A selected list of pub- 
lications on general meteorology is given. 

Instructions for airway observers ( U. 8. Dept. Agr., Weather Bur. Giro. N 
{1928), pp. 11+28, figs. 18). — “ The object of this pamphlet is to furnish airway 
observers with brief instructions for tlieir guidance in installing the necessary 
equipment and taking, recording, and transmitting such weather observations 
as are necessary for the successful operation of airways ” 

Instructions for making pilot balloon observations {U. 8. Dept Agr,, 
Weather Bur. Circ. 0 {1928), pp. 11+66, pi. 1, figs. 15). — This is a revised 
edition, under a new title, of Instructions for Aorological Observers, published 
In 1921 (E. S. R., 60, p. 314), the instructions in the revised circular being con- 
fined exclusively to pilot balloon work. 

SOILS— FERTinZEES 

Studies in the geology and mineralogy of soils.— 1, A detailed study of 
a region characterised by diverse rocks and partly covered by glacial drift, 
B. Hast {Jour. Agr, 8ct [JUngland], 19 {1929), No. 1, pp. 90-105, pi. 1, fig. 1 ). — 
Results of mechanical and mineralogical analyses of the varied soils of a small 
area “ typical of many Scottish hill-foot farms ” are reported and discussed witli 
reference to the geological derivation and physical and chemical proi)erties of 
the soils. 

Soil survey of Minidoka area, Idaho, F. O. Youngs et al. {U. 8. Dept. Agr., 
Adv. Sheets Field Oper. Bur. Soils, 1928, %)p. IH +859-902, pis. S, fig. 1, 
rmp 1). — ^The Minidoka ar(^a in southern Idaho includes 352,040 acres, mainly 
bench lands and terraces, witli alluvial fan sloi)es along its southern boundary, 
and Is provided with drainage by the Snake River varying in different parts 
of the section from excessive to inadequate. A part of the area Is under 
irrigation. 

The 22 soil types recognized in this report (prepared in cooperation with the 
Idaho University and Experiment Station) are classified into 11 scries. Portneuf 
silt loam and its phases are predominant in extent, with a total of 37.6 per 
cent of the entire area surveyed, while unclassifiod areas of scabland 2.7 per 
cent, rough, broken, and stony land 1.2 per cent, and rough, mountainous land 
0.8 per cent, are also listed. 

Henry County soils, R. S. Smith, B. B. DbTubk, F. 0. Baubii, and L. H. 
Smith {Illinois Sfa. Soil Bpt 41 (1928), pp. [2] +65, pis. 4, figs. ^).— Situated 
in the northwestern ];>art of the State and comprising a total area of 521,865 
acre% Henry County, III., presents diversified surface features Including a large 
terrace region, from flat to undulating, “with low hills where the wind has 
40049—29 2 
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been active in drifting the sand,'* an undulating upland plain cut by various 
streams, and a hilly region “ formed by the piling up of wind-blown material 
from the terrace.” 

The soils of Henry County as classifled in this report are listed as individual 
types and grouped into four regional divisions ol upUind prairie soils (19.99 
per cent of the entire area considered in this ropoit), upland limber soils (12.82 
per cent), terrace soils (23.48 per cent), and swamp and bottom land soils 
(18.50 per cent). The types more important in extent are a brown silt loam 
of the upland prairie group, 45.82 per cent, and a brown silt loam of the terrace 
group, 10.16 per cent. 

Important soils of North Carolina, their distribution, coinpositiou, and 
plant food needs, C. B. Williams {North Carolina Sta. Agron, Inform, Ciro, 18 
(1928), pp. [4]). — ^The Coastal Plain, Piedmont, and mountain provinces are 
stated to occupy 40, 38, and 22 per cent of the total area of the Wtate, respec- 
tively. The predominant agricultural series represented in each of these prov- 
inces are listed; and the topics of the definite determination of the special 
fertilizer needs of individual soil types, some principal plant-food deficiencies 
of soils of the three provinces as represented In North Carolina, and the av'er- 
age composition of important soil types in the Slate, are then taken up. 

The dispersion and mechanical analysis of heavy alkaline soils, A. F. 
Joseph and O. W. Snow {Jour, Agr, }8ci. [England], 19 (1929), No, 1, pp, 106-120, 
figs, 4), — ^The Robinson pipette method (K. S. R.. 49, p. 336) was found to be 
not as well suited as the so-called Sudan method (E. S. R., 47, p. 118) to hea^y 
alkaline soils such as those of the Sudan. For such soils the authors conclude 
that “ decantation methods appear essential, hydrogen peroxide imnecessary, 
acid pretreatment not essential, and sodium carbonate better than ammonia.*’ 

The properties of heavy alkaline soils containing diftoreni exchangeable 
bases, A. F. Joseph and H. B. Oakley {Jotir. Agr, 8ci, [England], 19 (1929), 
No, 1, pp, 121-lSl, figs. 2). — In experiments with clays and soils saturated with 
different bases, including calcium, magnesium, sodium, potassium, and lithium, 
it was found that claylike properties were exhibited most strongly in the 
case of lithium, sodium, and magnesium. Potassium was found to resemble 
sodium In its chemical relationship as indicated by base exchange, but was 
very different from it in relation to physical properties such as plasticity 
and permeability. “Using mixtures of ono-half normal chlorides of two bases, 
calcium and potassium are absorbed in equivalent (iniount while the sodium 
absorbed is only one-sixth of the amount of either of the other two.’* No 
correlation between fine material in the soil and other physical properties was 
observed. 

The influence of the replaceable bases on the soil solution formation in 
mineralized soils, F. Menchikowskt and S. Ravikovitoh (8oU 8ci,, 27 (1929), 
No, 1, pp, 49-68, figs, 8). — Ebcamlnation of the water extracts oC samples taken 
at various depths in the Ben-Shemen (Plain of Sharon), Djuania (Plain ol 
Bsdrealon), and Dagania (Valley of Jordan) soils indicated that the dKtribu- 
tion curves of the cations in the extracts correspond to the replaceable base 
distribution. “ These curves, which are the results of the hydrolysis phenomena, 
are more distinctly expressed in the case of soils possessing large absorbing 
complexes.” 

It was further found that “ with the exception of one layer of the Dagania 
soils, the anions P 04 = and 80*= were absent in the soil extract. The amount 
of HCOs" and SiOj— extracted from the soil was found to increase with dilu- 
tion. Our observations show (a) that the influence of the water leads to 
the decomposition of the alumino-silicate nucleus of the colloidal complex, and 
(b) that this decomposition does not depend on absorbed Na. NO#* and 01- 
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bear* the character of the anions of soluble salts. . . . The distribution of 
the cations in the soil extracts is not dependent on the degree of the increase 
of water in the soil. Tlio cations are distributed in the same percentage m 
all extracts, and the appearance oC each cation in the extract corresponds 
to the partial decomposition pressure of the compounds formed by the 
absorbed cation with the alumiuo-silicate group. Observations load to the 
conclusion thtii in highly minorulized soils Ihe eo-mposition of the soil solution 
relatively conforms willi the composition of the roplaccablo ba^es in the soil 
colloidal complex, and to a certain degree reflects also the character of the 
same complex.” 

The relation between the total chemical composition of the soil and the 
water extract, W. O. Robinson {Jour, Amer. 800 , Ayron., 20 (J928), No. 8, 
pp. 't9S-801). — ^This is a discussion collating and to some extent analyzing recent 
contributions to the chemislrj of the soil. The paper, a publication from 
the U. S D. A. Bureau of Chemistry and Soils, takes the form of a dis- 
cussion of the available analytical data, followed by sections on the effect of 
soil minerals upon the soil solution and on the elTeel of colloidal matter upon 
the soil solution. 

Plant composition as a gnlde to the availability of soil nutrients, R. M. 
Salter and J. W. Ames (Jour. Amer. 80 c, Agron., 20 (1928), No. 8, pp. 808-836, 
figs. 6). — ^This 3s largely an analysis of data gathered from a number of pre- 
viously published investigations and here presented in part in tabular and 
graphic forms designed to illustrate points taken up in the discussion. 

”From a study of all the available data the authors do not consider the 
stalk tests for cither potash or nitrogen requirements as suflSclently reliable 
to warrant their practical use under Ohio conditions.” The Neubauer test 
(B. S. R., DO, p. 118) is included among the procedures considered. QPhe 
paper is accompanied by a reference list of 40 items and is a communication 
from the Ohio Experiment Station. 

A study of the nature of the nitrogenous compounds in fungous tissue 
and their decomposition in the soil, A. F. Heck (Sotl 8 ci., 27 (1929), No. 1. 
pp. 1-46, pL 1, figs. 6 ). — ^Under the heads of the occurrence and quantity of soil 
fungi, the activities of .soil fungi (including the relation to energy materials 
and to nitrogen), composition of fungus mycelium (niti*ogenous, carbonaceous, 
and cellulose material), and clecomposithm and nitrification of fungus tissue, 
this contribution from the XJulversity of Wisconsin discufases in considerable 
detail the work published in an appended reference list of 136 items. 

The experimental work reixirtcd includes the collection of fungus tissue from 
natural habitats ; the prcKluetion of fungus tissue on synthetic liquid media; the 
separation and analysis of various chemical constituents of this material; 
laboratory and greenhouse exporiments on the availability of fungus nitrogen, 
involving the study of the nitrification, immherb of bacteria, and apparent extent 
of fungus growth; the evolution of carbon dioxide and the quantities of 
ammonia pre«5ent in relation to nitrate accumulation ; the growth of oats with 
fungus mycelium as the source of nitrogen; etc. 

It is stated In conclusion, following a more or less detailed account of the 
findings with regard to the proximate components of the mycelia studied, that 
“most fungus tiPsues decompose readily in moist soils. From 40 to 60 per cent 
of their carbon is liberated as cai'bon dioxide in 26 days. On decomposition the 
nitrogen which they I'ontain is liberated as nitrate to the extent of from SO to 
42 per cent of the original amount during a period of 26 days. The balance Is 
either not liberated or Is again combined into a new fungus or bacterial sub- 
stance. When there is no otlier energy material present, living fungus tissue 
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liberates Its own nitrogen by autolysis to even a greater extent than the dead 
tissue. The rate of mineralization of fungus nitrogen depends upon the amount 
and kind of energy materials pioseut. When the energy material is simple the 
decomposition is largely bacterial with the liberation of large amounts of nitrate 
nitrogen, but when it is of a cellulosic nature, the action is to a great extent 
fungus with the liberation of little or no mineral nitrogen. The nitrogen in 
fungus tissue in the soil Is as readily ni trifled as, or even more rapidly nitrified 
than, that of other organic materials of similar nitrogen content.” 

On the influence of the caj'bon : nitrogen ratios of organic material on 
the mineralisation of nitrogen, H. L. Jensen (Jovr. Agr, ScL [England], 19 
(1929), A'o. 1, pp. 71-82, Jigs, 4), — ^Whcal straw, sweet clover, blue lupine, barn- 
yard manure, pea pods, alfalfa, and fungus mycelium having carbon : nitrogen 
ratios ranging from about 85 : 1 to about 10 : 1 wore submitted to nitrification 
tests in an acid and an alkaline soil during a period of six months. The 
results indicated that the carbon : nitrogen ratio influences nitrification as 
much as does the soil reaction. In the alkaline soil 1 part of nitrogen for 
each 20 to 25 parts of carbo-n was nitrified very slowly, whereas the remainder 
was liberated quite readily. In the acid soil 1 part of nitrogen for each 13 to 
18 parts of carbon was readily nitrified. Tbe slow nitrification of the last 1.5 
to 2 per cent of the nitrogen of barnyard manurc observed suggests an explana- 
tion of the less complete utilization of nitrogen in manure as compared with 
that in artificial fertilizers. 

Seasonal variation of nitrates in Willamette Valley soils as influenced by 
liming and cropping, W. V. Haiv^esen (Jour, Amor, fSoc, Agron,, 20 (1928), 
No, 8, pp, 868-8*^5), — ^The Willamette sJty clay loam of the Willamette Valley 
of Oregon is noted in this contribution from the Oregon Experiment Station as 
being one of the most important types of the valley. The present study of the 
influences affecting the nitiute content of this soil led the author to conclude 
that “low soil temperatures and excessive moisture retard nitrate formation 
during the winter and spring months to the extent that not more than a trace 
of nitrate can be found in soil under growing cereals. This humid season 
breaks suddenly into summer, and soon lack of moisture is the limiting factor. 
Lime stimulates nitrate production in fallow soils and also the nitrifying power 
of the soil as measured by its ability to produce nitrates from ammonium 
sulfate. Climatic factors which affect soil moisture and temperature are limit- 
ing factors which mask results and make it impossible to predict crop behavior. 
The complete disappearance of nitrates under growing cereals inclicatos the 
need of a fertilizing system which would increase the supply of nitrates during 
the winter and spring months.” 

Electrodialysis of soils. — TIT, Effect of different fertilizer treatments of 
soils on the bases and acids extracted by cloctrodlalysis, H. Humfexd (Jour, 
Amcr. 8oc. Agron,, 20 (1928), No, 11, pp, 1141-1159, figs, S).— -Advantages of 
electrodialysis as compared with leaching out with noutol salt solutions for 
the determination of replaceable bases in soils are detailed and illustrated in 
the present installment of the soil electrodialysis series of the Iowa Experiment 
Station (E. S. E., 59, p. 114). Results of the ^ectrodialysis of three soils of 
widely different types and treatment histories are considered to show “that 
satisfactory end points were secured with each soil.” 

The data obtained, which are presented in the form of 21 tables of analytical 
findings and three graph figures, are considered to demonstrate “ that fertilizer 
treatments over a term of years have a measurable effect on the amoxmts and 
kinds of extractable acids and bases. The effect of treatments of rock phos- 
phate on the phosphorus and of superphosphate (add phosphate) on the phos- 
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phorns and sulfur were especially striking. Applications of farm manure 
seemed to cause a slight decrease in the total bases extracted. A change of 
soil type within a range of plats may have a greater effect on the amounts of 
extractable acids and bases than any of the treatments.” 

The drift in potential of the qninhydrono electrode, L. D, Baver (Jour. 
Amer. Soc. Agrou., 20 (1928), No. 11, pp. 1125-1140, fig, J).— Noting that most 
of the published objections to the use of the quinhydrone electrode for the deter- 
mination of the H-ion concentrations of soil suspensions have been based upon 
the drift in electrode potential practically always observed in such determina- 
tions, and citing a considerable number oC opinions as to the origin of this 
source of uncertainty, the author oC this contribution from the Ohio Experi- 
ment Station proceeds to an account of an experimental study of such possible 
factors in the behavior of quinhydrone electrodes m soil-water mixtures as the 
relation of various comparison electrodes to the observed soil pH values, the 
effect of stirring on the constancy of the pH readings, the use of recrystallized 
quinhydrone, the effect of previous peptization of the soil with water, the mate- 
rial and form of the electrode, the manner of cleaning the electrode, etc. The 
results of a large number of measurements are given. 

The fluctuations in soil pH values as measured against the saturated calomel 
half cell, 0.05 n pota«»sium acid phthalato, and 0.01 w hydrochloric acid plus 
0.09 N potassium chloride electrodes varied with the various soils, but the calo- 
mel half cell was given preference because of its stability. Significant differ- 
ences among the results obtained with the platinum cone, platinum foil, plat- 
inum gauze, and gold foil metallic electrodes were not detected. “ The platinum 
cone has the advantage of being more rigid and compact.” 

Mechanical stirring reduced the deviations in the observed pH values of the 
soils examined, the lower part of the soil huspensions lending to be more acid 
than the upper. 

Recrystallizing the quinhydrone did not affect materially the changes In the 
observed pH value as compared with those noted when nsing a good commercial 
C. P. quinhydrone. Neither carbon dioxide-free air nor hydrogen passed 
through the soil suspension influenced the pH deviations, and leaving the soil- 
water mixture standing overnight did not reduce the observed fluctuations. 

“A definite technique is necessary for obtaining satisfactory results with the 
quinhydrone el(»ctrode. The care of the metallic electrodes is of prime impor- 
tance. A solution of definite pH or a control soil is used to check the accuracy 
of the electrodes. The flrht reading, made at least within one minute after 
the electrodes are immersed in the soil suspension, is the more nearly correct 
reading.” 

Some effects of fertilizers on the nature of the soil solution with special 
reference to phosphorus, 0. H. Spxjrway (Jour. Amer. Boo. Agron., 20 (1928), 
No. 8, pp. 802-801). — Some data obtained in a study made at tlie Michigan 
Experiment Station, by means of a simple field lest devised by the author of 
the present communication for the determination of the solubility of phosphatlc 
fertilizers in soil (B. S, B., 65, p. 321), are here stated. The work was ** pri- 
marily an attempt to determine Just what can be accomplished in the field by 
means of a sensitive microcliemical test . . . but the resulting data throw 
some light on the effects of fertilizers in modifying the concentration of the 
soil solution.” 

A rough correlation between the test results and the quantity of fertilizer 
used was observed, but it is noted that “ test results obtained from the use of 
a microchemical test of this kind can not be correlated directly with crop 
response to fertilizers except over the range in which the element in question 
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is limiting. If some other dement or factor is tlie limiting one, then the test 
can not he an indicator of crop response.’* 

It was fonnd that in some Instances the dry soil gave higher results for solu- 
ble phosphorus than did the wet, a result believed to be “due to changes in the 
coUoidal system induced by the evaporation of water.” It is further stated 
that “ this phosphorus test has been criticized on the basis of not being sensitive 
enough to show minor variations in soluble phosphorus content, but an examina- 
tion of the results presented will show that very little additional information 
can be obtained by a more sensitive field tesi, while greater sensitivity would 
increase the hazards of its use.” 

A rapid eleotromotidc method for measuring ** lime requirements ” of 
soils, F. Hardy and A. H. Ljewis (Jonr, Agr. 8ci. lEngland'], 19 (1929), No, 1, 
pp, 17-25).— A rapid method based on “the development of ‘exchange acidity,* 
by treating a known mass of the soil under exiuninatlon with a solution of cal- 
cium chloride, and then titrating the mixture directly with dilute standard 
limewater until its pH value reaches 7.0, as determined by the quinhydrone 
electrode,” is described, which appears io give more reliable results than the 
Hutchinson-MacLennan method (B. S. R., 33, p. 622). The method is can'led 
out as follows : 

“Ten gm. of soil are mixed in a small wide-mouthed bottle with 40 cc. of 
neutral 0.2 u CaCl* solution. The mixture is then titrated with 0.03 n lime- 
water in successive portions of 6 cc., with three minutes* shaking between each 
addition. The pH value of the mixture is determined after each addition, and 
the titration continued until the reaction has passed pH 7.0. The results are 
plotted, and the exact volume of limewater needed to give a final reaction of 
pH 7.0 is estimated from the graph.” 

Liming as a factor in the amelioratiou of deteriorated tropical soils, 
P, E. Tubweb (Jour. Agr. Sci. (Englandl, 19 (1929), No. 1, pp. 8S-89). — ^Experi- 
ments on a Trinidad soil which had been under continuous culture in sugar cane 
and was decidedly acid and deficient in exchangeable calcium showed that this 
condition was effectively corrected by relatively large applications of finely 
ground limestone. “A significant increase in crop yield was obtained only on 
those plats which were later shown to have been rendered neutral in reaction 
by liming, and on which the degree of saturation of the top 6 in. oC soil had 
been raised to 80 i)er cent” 

Value of Ume on Cecil clay loam soil, O. B. Williams, S. K. Jackson, and 
P. T. Mbacham (North GaroUna 8ta. Bui. 261 (1928), pp. 26). — In fiold experi- 
ments carried on from 1918 to 1920, lime without fertilizer gave the largest 
percentage increase in yields with all crops, but did not bring about as largo 
increase in actual yields in the cases of corn, wheat, cotton, and rod clover as 
did combinations of lime with certain fertilizers. The opinion is expressed that 
“ the favorable effect of lime upon the yields of corn, wheat, and cotton was no 
doubt directly due to the larger amounts of clover available for turning under 
on plats receiving the applications.” 

Without clover in the rotation it is considered lik^y that the use of lime will 
rarely prove profitable for corn, wheat, or cotton growing. Despite a “ remark- 
ably large percentage increase” in red-clover yield as the result of applying 
lime alone, the actual yield of hay per acre is said to be “ too small to justify 
its use in growing this crop under general farm conditions unless complete 
fertilizer high in available phosphoric acid and moderately high in potash is 
used.” 

It is further stated that “ Ume exerts its most favorable Influence upon com 
and wheat in the rotation when supi^emented by moderate amounts of nitrogen 
in a complete fertilizer. When cotton follows a good stand of red clover in 
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the rotation, the net returns from lime [are] not materially increased by nitro- 
gen additions in the fertilizer. This should not be taken to Indicate, however, 
that nitrogen fertilization would not be profitable if the cotton were grown 
later in the rotation. . . . The addition of phosphoric acid and potash has 
generally lessened the favorable response of crops to lime, indicating that where 
these are piesent in sufficient amounts applications of lime are less essential.” 

Value of lime on Norfolk sandy loam soil, C. B. Wilt^iams, H. B. Mann, 
and R. E. Cuerin, jr. {North Carolina 8ta. BuL 20 S (J928), pp. 21). — ^In contrast 
to the results above noted with Cecil clay loam, it was found in field experi- 
ments carried on from 1918 to 1921 that the use of lime alone or In combination 
with fertilizers did not pay for itself on Norfolk sandy loam. ” In many cases 
it actually recluced the average yields of [corn and cotton] as well as that of 
peanuts. 

“The use of lime seemed to be most harmful to the yields of corn, cotton, 
and peanuts under the following fertilizer treatments: (1) With corn — ^when 
only two of the essential constituents of plant food wei'e supplied, and when 
complete fertilizers high in nitrogen and potash were used ; (2) with cotton — 
when only phosphoric acid and potash or nitrogen and potash were supplied, 
and when complete fertilizers, high in phosphoric acid or potash, and when high 
amounts of complete feitilizer were applied; and (3) with Spanish peanuts — 
when only phosphoric acid and nitrogen or nitrogen and potash were supplied, 
and when complete fertilizers high In phosphoric acid, nitrogen, and potash each 
were used.” 

The lime status of soil in relation to au insect pest of sugar-cane, P. E. 
Turner (Jour. Agr. BoL lEnffland], 19 (1929) ^ No. If pp. 20-35). — A. very close 
relationship was found to exist between froghopper \Moneophora (Tomaspis) 
saccha/i'lna) injury of sugar cane in Trinidad and the amount of exchangeable 
calcium in the soil. Soils on which the injury occurred were devoid of calcium 
carbonate and, as a rule, markedly acid, while those on which it did not occur 
almost invariably contained at least traces of this substance and in general 
were alkaline or only slightly acid. “ There is evidence that in soils containing 
more than 7 mg. [exchangeable calcium] per cent, the effect of the soil deficiency 
in exchangeable calcium on the reaction of the cane to froghopper attack is 
mainly Indirect, by reason of its Influence on the physical condition of the soil. 
Where the soil content falls appreciably below this value, the data obtained Indi- 
cate that calcium starvation of the cane may contribute to the damage it 
sustains.” 

The tolerance limit of seedlings for aluminum and iron and the antag- 
onism of calcium, J. 11. Skeen (Soil Sol., 27 (1929), No. 1, pp. 69S0 ). — ^XTsing 
the growth made and the condition of the radicals of Lupinus uWus and 
Phaseolus vulgaris nanus as criteria, the author of this communicalion from 
the University of Pennsylvania compared the toxicity of the iron and almnlnum 
ions in solution culture and pot experiments. He reached the conclusions that 
raising the temperature from normal to 29’’ 0. increased the toxic effect both 
of iron and of aluminum ions upon both the species used as test plants; that 
the Lupims sp. was about three times as resistant to aluminum as the Phaseolus 
sp. ; that the iron ion “ is about five to seven times as toxic as the H Ion ” ; 
that there is support for the opinion that H-ion concentration is In its^ “ of 
little importance as an ecologic factor ” ; and that calcium shows a demonstrable 
antagmilsiic effect toward iron and aluminum toxicity- 

The approximate tolerance limits of concentration of iron and of aluminum 
for the two species are estimated. 

A preliminary note on the effect of sodium silicate in increasing the 
yield of barley, U. A. Fisher (Jour. Agr. 8<H. IJBngland}, 19 {1929), No. 1. 
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pp, 132-139, lig. i).— A statistical analysis of data from experiments at Rotham- 
sted, in which the addition of sodium silicate has been found to increase the 
yield of barley to a considerable extent, appears to show that “the silicate 
acts by mating available to the plant the actual reser\os of soil phosphates.” 

Report on inspection of commercial fertilizers for 10218, E. M. Bailey 
(Coneoticut State Sta, Bui. 296 (1928), pp. 93+X). — ^This is the usual annual 
report of registrations, analyses, etc , with a statement of the Stale law. 

Testing fertilizers, spring, 1928, L. D. IIaigh (Af[,980url Sta. Bui, 263 
(1928), pp. 12). — ^Fertilizer analyses for 1928, as compared wlUi the manufac- 
turers’ guaranties, are reported in the usual form. 

Analyses of commercial fertilizers, fertilizer supplies, and home mix- 
tures, 102IIS, O. S. Cathcaht (New Jersey Stas. Bui. Jt19 (1928), pp. 39 ). — 
This is the usual annual report of fertilizer analyses. 

AGEICULTTJRAL BOTANY 

Plant anatomy, H. Molisch (Anatomie der Pflanse. Jena: Ousiav Fischer, 
1927, 3. ed., rev., pp. yni-\~162, figs. 150). — This volume outlines in compact 
form, primarily for the use of students, the elements of plant anatomy as in- 
troductory and basal for further study. 

An electric method of determining the moisture content of living tissue, 
W. Robinson (Ecology, 7 (1926), No. 3, pp. 365-370, fig. 1). — Credit is given to 
A. Zeleny^ for the invention and description of an elect rical apparatus which 
was used by the inventor for determining the moisture content of such com- 
modities as com, coal, and lumber, and which was employed by the present 
author in construction siuitable for laboratory exj)crimentation to ascertain 
moisture content in tissues of animals and even of growing plants. The appa- 
ratus, as described, was tested out on larvae, also on Tradescantla, Coleus, and 
Syringa, and the results are tabulated. Adaptations as outlined indicate the 
range of applicability. 

A stable colorimetric standard for chlorophyll determinations, J. B. 
Gtjthbie ( AmG ?\ Jour. Bot., 15 (1928), No. 1, pp. 86, 87). — It is claimed that the 
colorimetric standard here described as stable and easily duplicable is not im- 
paired by the disadvantages which are claimed to be inherent in the standard 
commonly employed as obtained from the saponification of the pigment itself. 

The method for which this standard was devls^ed is osbentlally that used by 
WiUstUtter and Stoll (B. S. R., 80, p. 311). Sugi.»’oslioiis and directions are 
briefly detailed. 

Methods of collecting and preserving pollen for use in the treatment of 
hay fever, J. W. Kelly (U. S. Dept. Agr. Circ. 46 (1928), pp. 10, figs. 7).— 
Discussing pollen collection in general, the author outlines a nietliod of col- 
lecting in which the entire plant is harvested at the blooming stage and allowed 
to shed pollen while standing in a tank so designed that tlie flowering heads 
hang over the edge, allowing the pollen to fall on paper or cloth. Bata are 
given on the yield of pollen from timothy and ragweed and on the best time 
of gathering from various species. 

light intensities required for growth of coniferous seedlings, C. G. 
Bates and J. Roeser, jb. (Amer. Jour. Bot., 15 (1928), No. 3, pp. 185-194. 
fig. i),— -Earlier experimentation (B. S. R., 56, p. 627) tested the existence and 
extent of differences between species as regards tolerance of shade or ability 
to grow in the weak light sometimes found under the forest canopy. The 
present series of experiments centers about a few conifers which have been 
studied from different angles. 


SZngin., 17 (1909), No. 8, pp. 168-170, figs. 51. 
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Evidently wide variations must exist in the ability of the different species 
to use weak light of the quality furnished in this experiment. Redwood, 
growing on a minimum requirement of le«is than 0.75 per cent and increasing 
its original size almost 10 times in light of 10 per cent intensity, stands out as 
by far the most eihcient mechanism for photosynthesis. Engelmann ^ruce 
and the two forms of Douglas llr stand out together and not far behind redwood, 
though they require perhaps twice as much light for appreciable growth. The 
pines as a group require 3 or 4 times as much light as does redwood, while 
pifion stands apart with a light intensity requirement of 5 per cent or more. 

“There is sufficient difference in growth responses under the conditions of 
this experiment, if not in absolute light requirements, to show plainly the extent 
to which geographic forms or varieties of the same species develop individual 
physiological characters. The growth curves for Colorado and Arizona yellow 
pine are quite similar, as might be expected, while the Coast form of Douglas 
fir, though more active and responsive on the whole than the Colorado form, is 
relatively much less responsive to very weak light. There may bo a temperature 
response involved in this difference. 

“ The extent to which a few individuals of several of the tpeeies, presumably 
those of greatest initial size and vigor, stand out above the mass in photo- 
synthetic efficiency or at least in survival in weak light, suggests the possibility 
ot utilizing conditions such as obtained in this experiment for the artificial 
selection of a strain possessing high efficiency.” It is emphasized that actual 
failure to synthesize and produce growth is not so likely to be fatal to seedlings 
as the fact that slow growth, particularly insufficient food for the roots, fails 
to prepare the seedling to withstand the surface drying of the soil, which Is 
more or less normal toward the close of any growing season. 

Studies of the photoperiodism ot some economic plants, T. B. McClkl- 
LAND (Jour, Agr, Research [U. jSf.J, 37 (1928), No* 10, pp. 003-628, figs. 12 ). — 
In continuation of studies on the photoperiodism of plants in Porto Bico, where 
the range of length of day is from 11 to 13.2 hours (E, S, R., 52, p. 126; 54, p. 
625), the author reports additional investigations on the photoperiodism of 
sweet potatoes, onions, pineapples, potatoes, corn, and beans, the daily light 
period being extended in the experiments to 16 hours by the use of electric light 

An ll-hour daily light exposure proved to be more favorable to the blossom- 
ing of sweet potaU>es than a 13.6-houp exposure. The growth of different 
varieties of onions under the varied light exposures showed considerable sensi- 
tiveness to the duration of the daylight period. Certain varieties which form 
large bulbs in temperate latitudes failed to form bulb® when grown in the 
Tropics. Lookout Mountain potatoes were more sensitive, and Red Bliss loss 
so, to the differences in length of day than Irish Cobbler. With Porto Bican 
com, lengthening the daily exposure of light delayed blossoming and a greater 
height of stalk was attained, but the production in number and size of ears 
was less than under normal light exposure®. With pineapples, under the longer 
exposures blossoming was delayed, the size of the fruit was considerably larger, 
and the production of slips and the total growth were increased. Vegetative 
activity, as shown by the greater height and a prolonged period of growth, was 
evident for beans under longer light exposure. 

The change of opposite to alternate phyllotaxy and repeated rejuvena- 
tions in hemp by means of changed photoperiodicity, J. H. Sohawnus 
(Neology, 7 (1926), No. 3, pp. 815-325, fig. i).— It Is stated that although the 
change in hemp from opposite to alternate phyUotaxy is usually a regular oe- 
currence toward the end of the siiorophyte ontogeny, this change can be induced 
at a much earlier stage by environmental control. If hemp plants are dev^- 
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oped in the short light period of winter and thus brought to an early maturity 
and then rejuvenated by means of continuous light, either from the tip or from 
lateral buds, the plants will pass immediately from the opposite to the alternate 
phyllotaxy. This change can be induced after the fourth leaf node. If hemp 
plants are brought to the blooming period with the short light period of late 
winter and are then exposed to continuous illumination, they vdll all rejuvenate 
from the terminal bud, both slamlnate and carpellate, and continue their growth 
with alternate phyllotaxy. If the plants come to the blooming stage in the 
early spring when the days are lengthening decidedly, some will rejuvenate nat- 
urally, usually from lateral buds below the inflorescence. Hemp plants grown 
in continuous light (daylight and electric light) will change their phyllotaxy 
at an early stage from opposite to alternate but without apparent change in 
leaf character, and the shorter the natural daylight is at the time the earlier, 
usually, will the change occur. Sporadically opposite leaf nodes occur along 
with the alternate nodes, and occasionally the alternate phyllotaxy will recur 
completely to the opposite, but this change is not induced experimentally. 

In rejuvenation through the use of continuous light, whenever regrowlh orig- 
inates in a rather extreme, senile condition the new leaves tend to have com- 
pletely entire margins or to be toothed only on the outer end, and also they 
change to the simple or unifoliate type, either at once or after the production of 
one or more trifoliate leaves. If maturity (or senility) is not far advanced the 
new leaves do not develop entire margins, and may not go beyond the three- 
foliate stage in simplicity. After rejuvenation there occurs a succession of leaf 
forms corresponding to the succession of forms developed by the juvenile plant 
from the seed. Repeated rejuvenations can be produced in staminate and car- 
p^ate plants. Three actual rejuvenations have been produced in individuals, 
with four periods of vegetative development and four periods of blooming. 
Rejuvenated staminate hemp plants have been kept alive for more than a year, 
though these plants naturally die about the time they are 15 weeks old in the 
latitude of Columbus, Ohio. 

Fnrthor experiments in repeated rejuvenations in hemp and their bear- 
ing on the general problem of sex, J. H. Schaffner (Amen Joim Bot,, IS 
(1928), No. 1, pp. 77-85, fiff. 1 ). — ^In pursuance of the work above noted, practical 
results have been obtained which indicate that a study of repeated rejuvenation 
in plants can he used in various ways in the solution of both practical and theo- 
retical problems. Hemp was planted November 26, 1924, in a tank about 3 ft. 
wide and with soil about 3 ft. deep. The management of the plants is outlined. 

Carpellate hemp plants were, by means of continuous illumination, rejuve- 
nated 3 times, thus going through 4 ontogenetic or expression cycles. At each 
rejuvenation the cycle of differentiation begins at the same level, Ihe simple 
entire leaf. Normally the rejuvenated shoots have an alternate phyllotaxy. 
The most vigorous plants lived 88 weeks, or about 4 times as long as did carpel- 
late plants raised out of doors. 

Fumigation by tobacco smoke is more injurious to rejuvenating staminate 
plants than to rejuvenating carpellate plants. Plants fumigated during the 
original blooming period appeared different as regards resistance, although all 
were greatly injured by the tobacco fumes. 

The very old, repeatedly rejuvenated plants are especially susceptible to the 
attack of mealybugs, scale insects, and other forms, though neighboring flrst- 
dlfferentiation-Gycle plants show almost complete Immunity. Rejuvenation was 
successfully used to induce branching with subsequent increase of seed produc- 
tion on winter-grown hemp^ in hybridization experiments. 

The fact that sex reversal can be successfully produced during the second 
ontogenetic differentiation cycle of rejuvenated plants In individuals that were 
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of pure sex expression in the first or natural differenliation cycle indicates that 
speculations as to the nature and fixity of sex, especially in relation to heredity, 
are questionable as to value, and that formulas based arbitrarily on the be- 
havior of individuals during their first differentiation cycle are not to be ac- 
cepted as an explanation of the real nature oC such individuals. It is held that 
if these individuals had been subjected to a different environment during their 
first life, a different functional gradient could ha\e been established, with a 
consequently different character expression in respect to sex. 

Bdntgcu rays and stimulation of cell function [trans. title], F. M. Gbokdel 
and E. Schneides iZellsHmulationstorscJi,, 2 (1921), No. 4, pp. SIl-SSO, figs. 2 ). — 
Researches have up to the present time shown, in general, with small doses of 
Roiitgen rays a ccll-stimtdating, with large applications a cell-hilling effect. 

Influence of radioactivity on the formation of new living plant masses 
[trans. title], J. Stokxasa (ZelUUmulationstorsoU., 2 (1921), No. k, pp. HISIO, 
figs. 5). — Specific data and general statements are presented in support of the 
author’s claims that growth of desirable plant structures and resistance to 
parasitic attack are increased as a result of irradiation with various emanations 
indicated. 

Growth and germination of sunflowers as influenced by X-rays, E. L. 
Johnson (Amer. Jour. Bot., 15 (1928), No. 1, pp. 65-16, figs. 7). — In experi- 
mentation in which numerous plants of Helianthus aunuus were grown to ma- 
turity, it was found that irradiation of sunflower seeds by X-rays does not 
Increase germination rate, germination percentage, growth during early seedling 
stages, height at maturity, or final weight. In seeds irradiated during germina- 
tion and growth with medium dosage of X-rays (6-10 B) an inhibitory effect 
shows during the first few weeks. After about three weeks, the plants grow 
rapidly until maturity, showing very little difference from the conti’ols as 
regards total height or time of blooming. Seeds when air-dried are much less 
susceptible to harmful X-ray effects than are those which have 50 per cent or 
more of water. Seeds of the same species show differences as regards injury 
due to equal dosage under identical conditions. 

Plant distribution as affected by the hydrogen ion concentration of the 
soil, P. G. Gtjstaeson (JUioh. Acad. Boi., Arts, and Letters, Papers, 6 (1926), 
pp. 2S1-246). — Evidence is offered regarding Uie view that plant distribution 
depends largely upon the active acidity concentration of the soil, and ways are 
suggested in which H-ions may affect plant growth. 

Measurement of environmental factors in the tropical rain-forest of 
Panama, W. 0. Allee (Neology, 7 (1926), No. 3, pp. 278-802, figs. 9). — It is 
stated that more than half the country of Panama is covered by such rain 
forests, dominated by mesopliytic cotyledons, as that on Barro Colorado Island 
in Gatun Lake in the Canal Zone on the Isthmus of Panama, where most of 
these measurements were made during January to March, 1921, though for 
purposes of comparison light readings were taken on other parts of the Canal 
Zone and in different regions ol temperate North America. 

Though the Canal Zone is said to be divisible into two climatic regions, only 
slight change in barometric pressure occurs within the zone throughout the 
year. In the rain forest, there is practically no horizontal air movement near 
the forest floor, though a marked gradient occurs between the floor and the 
canopy, and a still more marked one from the forest roof to the free-moving 
air overhead. A comparable gradient of temperature change persists. Evapo- 
ration at the forest floor is about half that in the roof, which is one-thixd that 
over the neighboring lake. Illumination at the forest floor shows relativ^y 
little variation, even between day and night. The average light intensity dur- 
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ing the dry season in the forest canopy is 25 times, and above the forest roof 
442 times, that in the shade on Llie ground, and comparable differences exist 
between the denser forest and the large llccks of bunsliine or open, unshaded 
situations. * 

Boron in the soils and irrigation waters of southern California and its 
relation to citrus and walnut culture, W. P. Kelley and S. M. Beown 
{Eilgardia [California 8ta.\, S (19J8), No, 10, DP, —Attention of the 

authors was called in 1923 to injuries to citrus trees growing In the vicinity 
of citrus packing houses where borax was used as a fungicide in the wash 
waters and later became a contamination of the irrigation supplies. Laboratory 
and field studies are reported on the nature of the injury, sources of boron, its 
absorption and accumulation in citrus and walnut trees, etc. 

The authors report that concentrations of boron occur In certain irrigation 
waters of southern California that are toxic to citrus and walnut trees, and in 
a few relatively small areas the soil contains an injurious quantity of soluble 
boron. Citrus trees are said to show the toxic effect of boron by a yellowing of 
the older leaves about the margins and between the veins and a dying back of 
the tips and margins. Many of ihe affected leaves fall off in the winter and 
early spring months. The now gi'owth may not show the injury until it is 
several months old. When walnut trees are injured by boron, the loaves are 
said to turn brown around the margins and between the veins during August 
and September, and the leaves fall prematurely. Earlier in the year the leaves 
may not show any evidence of boron injury. 

Citrus and walnut trees were found to absorb boron readily, and this element 
accumulated In the leaves. The authors believe that the determination of the 
boron content of the leaves of citrus and walnut trees offers valuable indica- 
tions as to whether this element is the cause of abnormal loaf conditions. 

When introduced Into the soil as a constituent of the irrigation water, boron 
was found to accumulate gradually in the upper layers of the soil as a result of 
evaporation. Heavy rains are believed to carry down some of the boron and 
thus retard its accumulation in the region of tree roots. 

Mycorhlzas from North Carolina and eastern Tennessee, W. B. MoDou- 
gall (Amer, Jour, Bot,, 15 (192B), No. 2, pp. H1-H8, figs. 5).— “The data 
presented in this paper support the hypothesis that in the ectotrophlc mycorrhi- 
zas of forest trees the symbiotic relationship between the fungus and the higher 
plant is antagonistic and not reciprocal; that is, that the fungus Is a parasite 
on the root and derives food from it but that the root receives no benefit and 
may be injured by the relationship,” 


GENETICS 

Tilnidad Cotton Research Station, genetics department, S. O. Haeland 
(Trop. Agr. [THnidad], 5 (1928), No. 12, pp. 808^05, pis. 4).— Genetic Investi- 
gations witli cotton summarized briefly were concerned witli cylologlcal and 
hereditary differences among New World and Asiatic cottons, linkages between 
significant factors, new hybrids, abnormal types, and breeding technique. 

Seed-coat structure and inheritance of seed color in sorghums, A. F. 
Swanson (Jour. Agr. Research [U. S.3, 37 (1928), No. 10, pp. 377-58S, fig. f).— 
A genetic study of crosses between Red Amber and Freed sorgos and Standard 
feterita and their reciprocals Is presented, with an interpretation based on the 
microscopic characteristics of the seed coats of the segregates and of several 
standard sorghum varieties. The thickness of the various seed coat structures, 
pigment location, superficial seed color, and possible color factorial composition 
are tabulated for 18 representative sorghuma 
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In analyzing the relation of the seed coat structures to the genetic factors 
controlling inheidtance, B was assumed to be a factor which when ])rosent is 
responsible for the development of the iiueollar layer and associated pigment, 
while & determines their absence. There was cvidein'e that B may cause slight 
coloration in the pericarp epidermis when in combination with the factor B* 
8 determines the development of a vestigial type of mcbocarp, 'while s produces 
a well developed, starchy, opaque mcsocarp which when about 70 ii thick 
masks nucellar color and Inhibits even a slight expression of perieaip color 
due to B. Rt which determines coloration in the epidermal and liypodcrinal 
cells of the pericarp, is greatly Intonbllled in tlie presence of B and 8, Slight 
pericarp coloration due to B seems independent from R in Inheritance, their 
interaction producing more intensive color in the pi^esenco of 8- 

The mesocarp ranges in thickness from 0 in certain sorgo hybrids to 70 fi 
or more in feterlta. Although the thickness of mesocarp In a sorghum variety 
seems to be a fairly constant heritable cliaractcr, environmental factors may 
alter its development and also affect i)ericarp pigmentation. 

The nucellar layer, a remnant of the nucellus not absorbed during develop- 
ment of the embryo and endosperm, is entirely absorbed in some sorghum 
varieties. It did not exceed one coll in thickness in any variety studied, and 
in Pink kafir only a thin remnant of its outside wall was found. A group of 
scattered nucellar colls overlaid by a thin mesocarp seemed responsible for the 
specks in the seed coat of certain white-seeded kafirs. There appeared to be no 
endosperm or alcurone colors in sorghums such as occur in corn. 

Wheat albinos, W. K. Smith and X B. Haebinqton (Jour, Heredity, $0 
(1929), No, 1, pp. 19‘-2% fig, I).— About one sixty-fourth of the seedlings in 
Pa of Vernal emmer (Tritioum dicoccum) X Marquis wheat (T, vulgarc) grown 
at tlie University of Saskatchewan were albinos, which grow normally for a 
few days but died when the nutrients in the endosperm were exhausted. In Fs 
some progenies consisted only of green seedlings, while others were composed of 
green and while seedlings about in 3:1, 15 : 1, and 63 : 1 ratios. Vernal and 
Marquis seemed to cari-y three recessive genes for albinism, two of them being 
in one variety and the third in the other. The appearance of white seedlings 
in Mendelian ratios in the cross/ Vernal X Marquis is held to be evidence that 
some T, diroreum cliromosonios mate regularly with T, miigarc chromosomes. 

Chromosome numbers in Zoa mays U., L. P. Randolph {New York Cornell 
8ta, Mem. 117 (7928), pp. J/i, pis. 3 ). — Cytological studies in 338 plants pertain- 
ing to commercial variolic's of dent, Hint, swe^et, and pop corn and to a number 
of genetical cultures showed that In 200 plants the diploid chromosome number 
was 20, while in the' others thc' numbcTs ranged from 21 to 28. Plants with 
more than the typical number of chromwomes were found in Black Mexican 
and Golden Btintam sweet corn, Now York Slate Flint and Hall Golden Nugget 
(flint), and in seven genetical cultures. A pronounced variation in the chromo- 
some number in different plants was charactorisllc of the exceptional cultures. 
Variations in chromosome number were noted in the progeny of plants self- 
polUnated for several generations. The chromosome number was found to be 
constant in different root-tip cells, and generally in different mlcrosporocytes 
of individual plants. Of 81 plants examined 29 had the same meiotlc and 
somatic numbers, and in 2 plants the somatic numbers exceeded the meiotic 
numbers. 

Chromosomes of the typical complement regularly formed 10 bivalents in 
diakinesis and behaved normally suhsequenlly In meiosls. While the bivalent 
chromosomes differed in length, significant differs were not (^served in 
the lengths of the members of individual bivalents. In jdants with extra 
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chromosomes, 20 chromosomes present appeared to resemble In form those of 
the typical complement, and there were additional units distinguishable (luring 
microsporogenosis by their Corm and staining reaction. In the ro(/t-tii> (adls ol 
20-chromosome plants the shorto'^t chromosomi's were about 2 fj. long and the 
longest about 4.5 ii long, a similar range of vniiatlon being noted in the extra- 
chromosome plants. Plants with higher numbers had more short chromosomes 
than did plants with the typical number, whereas the number of long chromo- 
somes appeared similar in all plants examined. Tha possible role of segmenta- 
tion, fusion, duplication, and hybridization Is discuss(‘d in relation to the origin 
of the extra chromosomes. 

Cytological studies in the genus Bibes L., 0. Meuhlian {Uereditas, 11 
{192B), No, 2-S, pp, 289-3S6, figs, 133), — Studies with 22 Ribos species and 
hybrids showed tlie hai)loid number of chromosomes to be 8. Dllferences were 
recorded in the size of chromosomes, not only between species but also within a 
species. One chromosome pair with a relatively large satellite was observed 
as a constant feature. 

Growth hormones (.traris. title], H. Soding {Zellatimuhitionsforsch,, 2 (1927), 
No, i, pp, 381-392, figa, i ), — Though but little is yet known regarding growth 
hormones, and almost all the data at hand still require completion and confirma- 
tion, it is regarded as already apparent that here is a long nc'glected region of 
great significance as regards the physiology of growth. It is thought that with- 
out amplified knowledge of growth hormones the thoroughgoing solul Ion of many 
stlmulational-physiological problems will not be possible. 

The estimation of linkage from the oitspring of sclfed heterozygotes, 
R. A. Fisheb and B, Balmukand (Jour, Oenetics, 20 (1928), No, 1, pp, 79-92, 
figs, 2), — ^The author compares five methods of estimating linkage in an 
population, designated as the sum of complementary classes, weighted mean, 
product ratio, maximum likelihood, and minimum x* methods, showing the ad- 
vantage and errors of each method. The method of maximum likelihood may 
be applied directly and Is directly related to the x* measure of discrepancy. 

Amputated, a recessive lethal in cattle, with a discussion on the hearing 
of lethal factors on the principles of live stock breeding, C. Wbiedt and 
O. L. Mohe (Jour, Genetics, 20 (1928), No, 2, pp, 187-215, figs, 3), — ^The inherit- 
ance of an abnormality designated as amputated and occurring in Holstein- 
Friesian caltle is described, in which the affected individuals have a deformed 
head with the fore legs ending at the articulatio cubiti and the hind legs 
ending at the hock, with numerous other anaiomical malformations. Data 
are presented to indicate that this condition is due to a simple recessive 
autosomal gene. In 115 matings of heterozygous bulls back to their daughters 
there were 102 normal calves and IS auiputaled calves, which is close to the 
expected 7 : 1 ratio. 

The authors point out how undesirable recc&sivos, when carried by the founda- 
tion sires of the breed, may be distributed throughout the breed. 

Attention is called to the occurrence and spreading of lethal and sublethal 
recesfidves in fowls, lambs, horses, and cattle, with reference to their pres- 
ence in prominent herds and the economic importance of lethals. Testing 
sires by daughter matings is suggested as a means of detecting carriers of 
i*ecessive lethals. 

An eight-factor cross in the guinea pig, S. Weight (Genetics, IS (1928), 
No, 6, pp, 508-531), — Stocks of guinea pigs cariying 8 dominant and 8 recessive 
factory respectively, in the series designated as S, B, A, 0, B, P, 3EI, and M were 
crossed for a study of the linkage relations and the random assortment of the 
classes expected in the buck-cross. No autosomal or sex linkage of the XY or 
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ZW types were indicated. Among the 398 young produced, 143 of the 168 yisibly 
distinct combinations expected in the back-cross generation wore obtained, and 
the distribution was considered as random. 

Other observations indicated no tendency for litter mates to resemble each 
other more closely than would be expected by chance. Two possible cases of 
uniovular twins wore found where three cases of resemblance in all noninter- 
fering respects wore expected by chance. 

The agouti coloration of the mouse (Mus mnsculus) and the rat (Mus 
norveglcns), F. W. Dey {Jout. OenetU% 20 (1928), No. 1, pp. 1 ). — 

Prom a histological study of agouti hair in rats and mice, the author has 
noted a correlation between the presence and size of the agouti band with 
hair type and size, and an orderly relation in the typo, size, and color of suc- 
cessive products o£ the same follicle. It is suggested as a working hypothesis 
that any hair is potentially black or yellow, hut that from different degrees 
of activity of the hair -producing tissue different colors result. 

The greater stability of euzjine 7>, which produces black, and the enzjane /, 
which inhibits black, enables the transition of low-rate black to be passed 
with sustained full black pigmentation. Blac*k pigment is formed under two 
different sets of conditions, while jellow pigment is produced in inLormerliato 
conditions. 

Fuilher notes on Dutch and English rabbits, R. 0. Punnett (Jour. 
Ometios, 20 (/928), No, 2, pp. 21/7-260, figfi. 6). — In (Continuing the discussion of 
the genetlcal interpretation of the Dutch and English patterns (H. S. E., 
t)5, p. 524), including OasLlo’s paper (B. 8. R., 57, p. 323), the author gives 
further evidence in support of the one major factor and three minor factors 
as the basis for the Dutch pattern. In Engl ishX Dutch crosses there was evi- 
dence of linkage between the grade of Dutch and the factor tortoise. 

Experiments on the inheritance of wcigjht in I'abbits, M. S. Pease (Jour, 
Genetics, 20 (1928), No, 2, pp. 261-609, figs. 21/). — In a study of the inheritance 
of weight in a Polish-Plcmlbh cross, the complete range of weights was obtained 
in 309 P 2 animals, thus supporting the multifactor explanation of the inherit- 
ance of weight. 

The mean weight of the Pj generation was about midway between the parent 
stocks, but closer to tho smaller Polish type. The variability in the Pi weights 
was but G.3 per cent as compaiccd with 30 per cent in both iwirent biveds. 

The numbers were insufficient to indicate whether there was a single pre- 
dominating weigld factor, though there was some indication of discontinuous 
distribution in the offspring of particular matings, and some light-weight Pa 
animals bred true in tho P^ generation. No heavy animals, however, produced 
uniformly heavy offspring. I3y ar Winging the weight fre<iuency curves on a 
logarithmic scale it was at once evident that weight factors act In a logarithmic 
manner. 

Prom the Pa population it was possible to select strains differing in the rate 
of maturity, one strain maturing at an average age of 172 days and another at 
300 days. These families appeared to breed true. Rate of maturity was not 
appreciably affected by the season of the year in which the rabbits were bom 
or in, which they reached maturity, nor was it affected by sex or litter size. 
There was a considerable negative correlation between weight and rate of 
maturity, though this association was conspicuously absent in many individuals. 

luherltanco of structural types in the dorsosaorum of domestic poultry, 
A. N. Peomptofp (Jour. Qenetics, 20 (1928), No. 1, pp. 29-51, fga. 4).— Anatomi- 
cal study of the dorsoaacrum of approximately 4,000 fowls used in breeding 
studies at the Anikovo Genotical Station, Moscow, indicated that about 75 per 
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cent have four dorsosacral vertebrae, while the balance have three or five verte- 
brae in this region. The inheritance of these conditions is suggested as depend- 
ing upon three paii-s of factors, i. e., A, producing the normal number of 
dorsosacral vertebrae, its recessive a also lending to produce the normal number 
in the absence of B and O; B, hypostatic to A, but opistatic to a, tending to pro- 
duce five dorsosacral vertebrae; and C, incompletely epistatic to A and 5, tend- 
ing to produce three dorsosacral vertebrae. 

Variations in the regularity of these three types, with special reference 
to the vertebrae processes, are suggested as being due to the interaction of the 
three pairs of factors. 

Inheritance of earlobe color in poultry, D. C. Wakben (Genetics, IS 
(1928), No. 6, pp. 470-487, figs. 2 ). — ^In a study of the inheritance of ear-lobe 
color in poultry at the Kansas Experiment Station in a*osscs between white 
ear-lobe breeds, i. o., Single Comb White Leghorns, Rose Comb Brown Leghorn, 
and Single Comb Buff Leghorn, and red ear-lobe breeds, i e., Jersey Black Giant, 
Barred Plymouth Rock, Single Comb Rhode Inland Rod, Dark Brahma, White 
Wyandotte, and Silver Laced Wyandotte, the Eis from practically all of the 
crosses were found to have car lobes varying from entirely red to entirely white. 
Complete dominance was not obtained. The offspring of the Fa birds tended 
to vary in car-lobo color in the same direction as their parents. 

From a study of the distribution of ear-lobe color in the offspring of re- 
ciprocal crosses, it was concluded that sex-linked factors weiv- operative as well 
as autosomal factors, but the sex-linked factors were effective only when homo- 
zygous. Some of the breeds did not possess the sex-linkod genes, or at least 
their effect was not apparent in the crosses. The major factors for ear-lobe 
color appeared to be autosomal. Linkage relations in the sex chromosome 
indicated that the factor for ear-lobe color was located nearer the sex-linked 
factor for shank color than it was to the sex-linked factor for rate of feather- 
ing. The autosomal factors for ear-lobe color were not linked with dominant 
white, rose comb, or egg color. 

Individuals within breeds were evidently not homozygous for the ear-lobe 
factors. Rhode Island Reds evidently did not carry the scx-linked factor. 
There were at least two autosomal factors for oar-lobe color in addition to 
the sex-linked factor operating in the Single Comb White Leghorn and Jersey 
Black Giant crosses. 

A case of lateral asymmetry in the domestic fowl, F. A. E. Obbw (Jour. 
Genetics, 20 (1928), No. 2, pp. 179-186, pi. i).— A fowl with the left side of the 
body and left leg lai^er than the corresponding light members, with the left 
log white and the right log yellow in color, and with rod pigment in the white 
plumage, is described. Although it was suggested as a sexual gynandromorph, 
final analysis indicated that such was not the case. It appeared and behaved 
as a male, and both tests revealed similar chromosomes. It was assumed 
that an autosomal chromosome carrying white was eliminated during the 
early cleavage -divisions of a male zygote heterozygous for the characters 
white and yellow epidermal pigmentation. 

The development of the spermatozoon in Cavia cobaya, M. T. Habman 
and F. P. Root (Biol. Bui. Mar. Biol. Lai)., Woods Bole, 55 (1928), No. 4t PP* 
2S5-254, pis. 4 )- — In continuing the study of the development of the spermatozoa 
In the guinea pig (B. S. R., 65, p, 819), the authors describe the dianges after 
the completion of the last maturation division with special reference to an 
abortive effort on the part of the spermatid to divide and lack of evidence of 
loss of cytoplasm or sloughing as described by others, though prior to elongation 
there appeared to be a shrinking of the cytoplasm and nucleus. 
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The elongation occurred in the nucleus and cytoplasm, and there gradually 
became evident the nucleus, acrosomes, and mid piece containing the spiral 
filament, and the tail, which was composed of three segments separated by 
definite nodes. There was no stage in which a filament extended out from the 
cytoplasm. 

On the px'Opertics of the gonads as controllers of somatic and physical 
characteristics. — Hormone production in the normal testes, cryp- 
torchid testes, and non-living testis grafts as indicated by the spermato- 
zoon motility test, C. R. Moore (Biol. Bui, Mar. Biol. Lah., Woods Hole 65 
(1928), No. 5, pp. 339--357f figs. 2 ). — The author points out that in the guinea 
pig the spermatozoa remaining in the inferior portion of the epididymis show 
motility for approximately 23 days after removal of both testes, but that when 
one testicle remains the duration of motility of the sperms is increased to about 
66 to 70 days. 

When one testis was removed along with the head and body of the epididymis 
and the Inferior portion of the epididymis was allowed to remain in the 
scrotum, the length of time over which the sperms contained therein was 
motile was increased beyond 23 days by a time approximately equal to the time 
during which the other testicle was allowed to remain after the operation. 
When the removal of the second testis was delayed 40 days, however, the excess 
life of the si>erm was little over 30 days because of the dose approach to their 
maximum duration of life. 

When the remaining testicle was retained in the abdomen, the spermatozoa 
retained in the inferior part of the epididymis mainlalpe<l motility as long as 
though a normal testicle were present. This indicates that the spermatogenetic 
activity of the testicle is not located in the germinal tissue, since such is com- 
pletely destroyed in cryptorchid tesies. Thus the cryptorchid testis which 
was approximately 2.8 to 3.5 per cent of the mass of the normal testidc 
functioned as well as both normal testes. The Ley dig cells are suggested as 
the source of the internal secretions of the testicle, although the general con- 
nective tissue and Sertoli cells arc not positively dimlnated as the source of 
this hormone. 

In other experiments autoplastic subcutaneous transplants of testes fur- 
nished such small amounts of the hormone, if any, that the spermatozoa did 
not certainly live longer than in cases where both testes were removed without 
subsequent transplantation. 

The duration of pregnancy in guinea-pigs after removal and also after 
transplantation of the ovaries, ID. H. Herbiok (Anat. Beo., S9 (1928) t No. 2, 
pp. 193-200 ). — Of 19 pregnant guinea pigs from which both ovaries were 
removed at different stages in the gestation period, 3 females from which the 
ovaries were ro3noved at the twenty-seventh, fortieth, and fifty-eighth day of 
gestation produced normal live young. Another produced living young which 
were weak, while the others aborted at fi'ora 1 to 23 days after the operation. 
The results indicated that the functioning of the mammary glands and relaxa- 
tion of the pelvic girdle were not dependent on the secretions of the corpora 
lutea or ovaries. 

Ovaries from other females, mostly virgin, were implanted in 14 pregnant 
females at the time of removing their own ovaries. Of these, 5 aborted and 9 
produced living young. 

Effect of ovarian injury on egg laying in fowls, M. Steqgebda (Jour. IBafpi. 
Zcol., 51 (1928), No. 3, pp, i03-Jil6 ). — ^In experiments at the Illinois Experiment 
Station, groups of fowls were selected and their ovaries mutilated or portions 
removed. Such treatment was found to have no apparent effect on the total 
40049—29 8 
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egg production, weight, mortality, and fertility of such birds, though the varia- 
bility in egg laying was greater than in control birds which were not so treated, 
and some operated birds began laying earlier than controls. The amount of 
ovarian tissue removed was not related to egg production within limits. 

A sex difTercnce in chromosome lengths in the Mammalia, H. M. Evans 
and O. SwEZY (OcneiicSy 13 {1923), No. 6*, pp. 532-^43, figs. 2 ). — Comparison at 
the University of California of the lengtlis of the chromosomes from male and 
female human embryos, a labial carcinoma in man, and the endometrium of the 
early post mcnstrum in a woman, and in male and female rat embryos Indicated 
that the larger chromosomes of the male nuclei were longer on the average 
than those from female colls. The sex difference in length was reduced, when 
the shorter chromosomes were considered, to the point where the shorter 
chromosomes of the female wore longer than the corresponding pair in the 
males. In both man and the rat the length of the chromosome in the male 
showed greater variability than the length of the chromosomes of females. 
Thus the auto.somes of the two sexes differ in character in both embryonic and 
adult tissue. 

A study of the sex-linked cross between a White Brosse male and White 
lieghorn females {Harper Adams XJtiL Poultry Joui\ (1927-28), No. 9, 
p. 414 ). — ^The use of shank color for the identification of the sex of chicks at 
hatching was found by the National Institute of Poultry Husbandry to be un- 
satisfactory in this cross. The color and other characteristics of the cross- 
breds are described. 

A new sex-ratio abnormality in Drosophila obscura, S. Gershenbon 
(Genetics, IS {1928), No. 6, pp. 488-507, figs. 4 ). — From studies at the Institute 
of Experimental Biology at Moscow, the author describes the influence of a 
sex-linked gene which causes the offspring of malosi carrying It to be about 96 
per cent females and only 4 per cent males. Its action is to remove almost 
totally the Y-bearing spermatozoa from the fertilization process, thus braving 
like a male gametic lethal. 

Sex ratio in Oambusia, S. F. Hildebrand {Biol. Bui. Mar. Biol. Lai)., Woods 
Hole, 5S {1927), No. 5, pp. S90-404 )- — ^It was found that in the immature Gam- 
busia the sexes were equal but there was a largo seasonal variation in the sex 
ratio of adults, varying from 3 male to 2.f) females In June to 3 male to 11.B 
iemalos in August Explanations for the greater mortality of males ore sug- 
gested. It was further shown that the seasonal variation in the ratios of 
males to females corresponded with the need for males for breeding purposes, 
and tbc thinning out of the males is suggested as nature’s process of eliminating 
surplus animals. 

The sex ratio in Peromyscus, J. J. Karol {Biol. Btd. Mar, Biol. Lah., Woods 
Hole, 55 {1928), No. 3, pp. 151-162, figs. 3 ). — Data on the sex ratio among 2,522 
deer mice born from 1922 to 1926 and 7,647 young bom from 1016 to 1926 are 
given. There were 11J-.03±S.30 males per 100 females in tlie former group and 
102.01±1.64 males per 100 females in the combined data. Seasonal fluctuation In 
the sex ratio was evident, but it was not in entire agreement in the two bodies 
of data. In the 1922-1926 data there was a high sex ratio in August and 
September, 143.68±13.50 and 140.35±:19.42, followed by a low ratio in October 
and November, 92.96±10.67 and 76.67fi:10.15 males per 100 females. In the 
combined data there were maxima in April and August, but the author con- 
cluded that the existence of a seasonal cycle was not definitely proved. Yearly 
fluctuations in the sex ratios were apparent, but they were not statistically 
significant 

There was some fluctuation in the sex ratio within the different sized litters* 
although no definite relation appeared to exist. The distribution of the sexes 
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of Individuals within litters appeared to be a mailer of ebance. Though Fi 
hj^brids between species of Peromyscus showed higher sex ratios than were 
observed within species, the difCerencos were not statist ically siguiflcaiit. 

Studies of human twins, I, ll, H. H. Newman {BioL BuL ^^at\ Bioh Lai),, 
Woods Hole, 55 (1928), No, 4, jjp. 283--291, 298-315) first of these two 

papers deals with methods of dtaijnosing monozygotic and dizygotic twins. 
From efforts to differentiate accurately monozygotic* irom dizygotic twins of 
the same sex, criteria were set up to which monozygotic twins must conform. 
These were based on gc^neral appearance; hair, eye, and skin color and char- 
acteristics; arrangement of teeth, and characteristics of the hands, ears, etc.; 
finger and palm prints ; and handedness and hair whorls. In 102 pairs of Uke- 
sexed twins only 0 i>airs caused any difficulty in classification. It was concluded 
that only about 25 per cent of all twins and 42 per cent of the same-sexed twins 
are monozygotic. 

In the second paper, Asymmetry Reversal of Mirror Imaging in Identical 
Twins, there was found to be very little evidence of assinmetry reversal among 
the most similar monozygotic twliiH, while there was a high degree of such 
reversal in the less similar monozygotic twins. This is ex]fiained as due to the 
fact that the epigenetic establishment of asymmetry takes ifiace sometimes 
before and sometimes after twinning. 

MELD CROPS 

Productive farm crops, K. G. Montoomeuy (Pfuladolphkv and London: J, B. 
JAppinoott Co„ 1928, J,, cd„ tCL\, pp. XXXyur+5J0, pis. Li7|, /lg»- il08]).--A 
furtlier revision of the book noted (B. S. R., 49, p. 31), including job analyses 
of different farming enterprises. 

Use of water by cultivated plants in the held, N. Tulaikov (Jovr, Agr. Boi. 
[England}, 19 (1929), No, 1, pp, 1-13). — ^Water requirement studies with a num- 
ber of field crops at the severid experimental stations in tbe region of Saratov 
gave indications that the total quantity of water used in any year by dill’erent 
plants during growth in various parts of the region and on several soils was 
more or less uniform. It depended largely on the in’ocipitiition during the 
growth pt'riod and was therefore larger In moist years. In dry years the larger 
portion of the plant’s total water requirement was obtained from the w’iilor store<l 
in the soil and vice versa. Plants with a long period of growth got the largest 
portion of their water necfds from rainfall during growth. 

The transpiration coefficients of different phuiLs in th(» same year difl*ered 
noticeably and were considerably higher in a dry year than in a moist year. 
They were likewise much higher for early crops and beans and lower for winter 
rj-e and wheat, com, sorghum, Sudan grass, millet, and potatoes, i, e., lower for 
the plants with a long period of growth. Spring wheat was the most exacting 
of all plants observed during the three years, and it had most often the highest 
transpiration coefficient. Tlie lowest transpiration coefficients were noted more 
ftequenlly In com and winter rye. 

Experimental pot cultures and their teclmiquo [trans. title], O. Bbioux 
(Ann. 8ci. Agron. Franc, et £trang., 45 (1928). No. 3, pp. 226-256, pis. 2), — The 
rOle of pot cultures in agronomic experimentation is described from experiences 
of a number of investigators, comment being made on choice and manipulation 
of pots, protection of plants, organization of the work, and filling, fertilizing, 
seeding, and harvesting the pots. 

Pieldl work of the Ohio Agricultural Experiment Station, Wooster, Ohio 
(OMo 8ta. IPamphlel;}, [1928}, pp. 35, pL 1, figs. S).— Similar in scope to an 
earlier publication (E. S. R., 55, p. 528), this pamphlet presents the tabulated 
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results of variety and cultural (including planting) tests with wheat, oats, corn, 
and soy beans, trials of barley, alfalfa, and red clover varieties and crop com- 
binations, and cutting tests with sweet clover. The responses of different crops 
to fertilizers, lime, manure, and crop roiationb arc also summarized for differ- 
ent periods of years. 

[Reports of the Dominion cerealist for 192G and 1.92I7J, L. II. Newman 
{Canada Expl, Fanns, Cereal J)h\ Rph. 1926, pp. SI, flff- i; 1027, pp. S8, 
fig» 1). — ^The agronomic activities reported on for J926 and 1927 wore similar in 
scope to those rocordOfl earlier (E. M. U, 57, p. 

The “inoculation” of lucerne (Medicago saliva D.) in Great Britain, 
H. G. TnoENTON (Jour, Agi\ ScL [England^, 19 (^929), No, J, pp. 48-70, figs. 4 ). — 
Inoculation experiments with alfalfa were made in 30 localities in Great Britain, 
using the method of Thornton and Gangulee (E. S. R., 55, p. 326). In the west 
and north of England tlie treatment insured the crop where untreated alfalfa 
failed, and generally showed its effects as increased yield or increase in nitrogen 
content of hay. In the midland and south central counties inoculation usually 
produced a temporary Improvement, untreated alfalfa eventually catching up 
with the inoculated. The effect was much greater where the young alfalfa had 
to compete with a cover crop. With inoculated seed chances of success with 
alfalfa seemed as good In the west and north of England as in the southeast. 

now to maintain a supply of pure cotton seed on the farm, P. H. Kimb 
(North Carolina Sta. Agton. Inform. Clre. 17 (1928), pp. [31 ) .-—Precautions to 
be observed include starting with good seed, grooving only ono variety, careful 
picking and storing of seed cotton, and proper ginning, cleaning, and storage of 
seed. 

Standardized cotton tare in Egypt, W. I. Holt (U. S. Dept. Agr. Ciro. 4^ 
(1928), pp. 15, figs. f£),— Egyptian methods of baling and marketing cotton are 
described to suggest practical methods for improving the American cotton bale. 
The Egyptian high density bale weighs about 750 lbs., of which the total tare is 
22 lbs. compared with the 26.5 lbs. tare allowed Iho American square bale of 
600 lbs. in export. Advantages of the Egyptian bale include uniformity in dimen- 
sions, weight, and density, completeness of protection afforded by the covering, 
regularity and lightness of tare, square heads, or ends, Incilitatiug storage, and 
the general neatness of the package. 

Improved apparatus aud method for making “ shellings ” of rough rice, 
W. P. Smith (U. E. Dept. Agr. Circ. 48 (1928), pp. 19, figs, f^).— The Smith 
shelling device, described aud illustrated, with plans and specilications for its 
construction, is said to remove effectively the hulls from samidos of rough rice 
and to indicate hardness and total yield of the rice. The advantages of the 
device, the methods for making sheUlngs, and the interpretation of shelling 
results are treated in detail. 

Experiments with sugar beets at the Huntley Branch Station, D. A. 
Savage and D, Powbes (Montana Sta. Bui. 215 (1928), pp. 31, figs. 3).— The 
effects of crop sequence, manure, alfalfa, continuous cropping, and other prac- 
tices on sugar beet yields, studied in cooperation with the U. S. Department of 
Agriculture over an extended period, are reported, and methods are suggested 
for growing the crop in irrigated rotations and for the control of the sugar beet 
root louse. 

Growing sugar beets continuously and in short rotations just after wheat or 
oats has resulted in consistently low average yields. Beets produced much more 
after potatoes than after oats> although beets have given better yields after oats 
than when grown continuously. They made the heaviest returns in rotations 
including 8 years of alfalfa or an application of manure to one crop. Sugar 
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beets continuously cropped did not exhaust fertility on the heavy soil type 
appreciably more than did other crops, and most crops yielded well after sugar 
beets in rotations. 

Liberal application of manure in rotations has resulted in material increases 
in the yield of sugar beets iniiuded, and in most cases other crops in the rota- 
tion also benefited from the manure. Although sugar beet yields in unmanured 
rotations tended to decrease, those in manured rotations were maintained and in 
some cases markedly inefcasod. The value of direct applications was shown by 
the average increase of 4.41 tons per acre in rotations (omitting alfalfa) wherein 
manure was applied directly before beets, while the average increase in similar 
rotations where beets were one crop removed from manure was 3.06 tons. Thus 
far the length of rotation has exerted little effect on the infiuence of manure. 
Hogging off the corn and the third year alfalfa in the rotation raised the average 
yield of the beets. 

Growing sugar beets in all comparable rotations including alfalfa for the 
period 1914r-1926, inclusive, resulted in an average increase of 2.09 tons per 
ncre, or a gain of 20 per cent due to alfalfa. Beets included in alfalfa rota- 
tions yielded higher when grown rather closely after alfalfa. However, it is 
not advised that beets be grown directly after this crop, since volunteer alfalfa 
tends to interfere seriously with tillage and the best development of beets. 
Preferably an intertilled crop such as corn or potatoes, although oats or wheat 
may be used, should precede beet" on alfalfa land. Three years of alfalfa were 
decidedly more efficient than 2 years of the crop in increasing beet yields. 
While the systematic use of either alfalfa or manure in irrigated rotations 
stimulated the growth of sugar beets, manure gave larger yield increases 
than did alfalfa. 

Beets xdanted about April 20 returned higher yields and sugar contents than 
did those planted about a month later. Spacing tests in which 13- and 9* in. 
distances returned maximum yields were in fair accord with usual recommenda- 
tions. Thinning to the largest plant in the bunch increased yields nearly 2 
tons per acre. 

Bemoval of sugar beet leaves from the viewpoint of sugar production 
[trans. title], J. SouCek {Ztschr. Zuckerindua, dcchoslovak, Repul., 5$ (J928), 
No, 12, pp. — The comparative yields, sucrose content, purity, and sugar 

production of sugar beets in numerous loc’aliUes in Czechoslovakia, untreated 
and with the leaves removed in August or September, hidicaled that in general 
removal of leaves constitutes an Injury of such significance that the profitable- 
ness of the enterprise may be threatened if defoliation is oxteusive, 

Environmental factors iniluencing wheat production in Maryland, W. B. 
Kemp and J. K. Mei’zqer {Maryland I8ta, Bui, 297 (1928), pp. 125-17$, figa. 1 $), — 
Analyses of yield data from trials of wheat varieties at the station during an 
extensive period showed that in different years conditions In the soil or in 
other environmental factors cause changes in the general trend of yields, even 
though the same varieties are used on identical series or identical plats of 
a series. Evidently some method of checking must be used each year if the 
individual -aSracre plat is to be compared fairly accurately. From their mid 
trend the minor deviations ^of individual check plats seem to be generally mere 
chance fluctuations and not worth considering in the correction of yields of 
plats between checks of these series. Oases cited demonstrate that serious 
errors may be Introduced into the interpretation of variety tests by trying to 
correct the yields of a group of wheats having one type of response to a cheiSk 
variety with an entirely different response. Comparisons showed that when 
deviations of individual plats from the mean of duplicates in a type corrected 
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lo a check are significautly larger than occur within the check type Itself, a 
different method of correcting should evidently be applied to that type. 

An index system outlined measures the relative response of different wheat 
varieties under different conditions of environment. From a study in the Medi- 
terranean and Fulcaster groups and with Fultz wheat it seemed highly prob- 
able that groups could be assembled from strains of one type or from di'^tiuct 
botanical types, even though their components may have statistically different 
means, and yet all members of a group rcrtinmd alike to differeu(*cs on different 
plat series and in separate seasons or under the wider environmental differ- 
ences in the various parts of IMaryland or in other States. (\)iisequently, tests 
of only one member of a group may sufllee to forecast results obtainable with 
other members. Study of the annual indices oC the several response groups 
and important varieties suggested that prolonged comparisons are needed to 
determine accurately the relative productiveness of a variety. 

As a rule, Maryland farmers on the well-drained lands of the Piedmont Plateau 
continue to grow wheats of the Fultz response tipe, while farmers on the low- 
lands of the Coastal Plain and of the limestone valleys west of the Piedmont 
Plateau have replaced these wheats with varieties of the Fulcaster response 
type. A change occurring in the weather effect upon wheat yields, accompanied 
by a change in the relative position of the different response groups, as indicated 
from studies made in the National Herbarium, resemble that exj)ected if Septoria 
nodorum had appeared in the neighborhood of Washington, D. C., about 50 
years ago, had slowly spread along the Atlantic seaboard, and had finally 
crossed the Allegheny Mountains into the Mississippi Valley, The authors con- 
clude that a change occurring in Maryland in recent years in the response to 
certain environmental conditions has been accompanied by a loss of about 8 
bu. per acre or :16 per cent in wheat yields, probably traceable to the prevalence 
of 8. nodorum. 

Seeds mixture problems: Competition, K. G. Stapledon and W. Davies 
{'Welsh Plant Breeding 8ta,y Aberystwyth, IBuh], Ser, jff, No, 8 {1921-1928), 
pp. 162), — ^Detailed accounts of the results and their application from extensive 
investigations concerned with forage production from hay and pasture mixtures 
of grass and legume seeds under Welsh conditions are presented muler the topics 
of seeds mixture experiments with special reference to the influence of environ- 
mental factors, the factor of competition between one species and another in 
seeds mixtures, and sensible seeds mixtures. 

HOETICULTURE 

Report of the division of horticulture, W. T. Macoun et al. {Canada 
Baspt^ Fai'ms, Dip. Eort. Rpt. 1927, pp. 48, figs. 9). — The usual annual report 
(B. S. R, 58, p. 836), 

Data are presented on the maintenance costs and returns from a closely 
planted sod mulch Wealthy apple orchard. Technical descriptions are given of 
14 seedling apples originated by the division. Some progress was made In the 
development of clonal rootstocks of hardy Russian apples, One seedling yielded 
21 well rooted shoots by layerage. 

Observationa on the i*oots and rooting habits of strawberry plants of various 
ages are recorded, ecological studies upon the Pocomoke vairioty showed the 
first differentiation of flower buds on S^tember 19. Up to this date runners 
8 weeks from rooting differentiated no earlier than did those down to 4 weeks 
of age. Apparently some unknown seasonal stimulus was lacking up to this 
time, for after September 19 differentiation was observed In runners only 2 
we^s from rooting. A general development of the floral parts followed differ- 
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entlallon, with sepal, petal, stamen, and pistil prlmordia appearing in the order 
named. The primary flower developed more rapidly than the secondary and so 
on. Fall applied Cortilizers had more ofTect on fruit bud formation than did 
those used in the spring. Nutritional studios with the strawberry are again 
reviewed (E. S. B., 60, p. 838). 

Studies in pure sand cultures of the elTect on strawberry plants oC with- 
holding nitrogen, potash, or phosphorus at different periods of growth showed 
(3) the value of a complete nutrient, (2) that phosphorus evidently has more 
effect oil set than cither potash or nitrogen, (3) that supplying nitrogen not 
later than May 2 resulted in normal production, (4) that late applications of 
phosphorus or potash did not entirely overcome decrements, (5) that in the 
case of potash there is doubt as to whether spring correction of a deficiency 
actually benefited yields, and (6) that an excess of nitrogen, phosphorus, or 
potash resulted in decreased yields of about equal magnitude. 

The results of comprehensive tests of sweet corn and garden pea varieties 
are set forth In tabular form. Bhubarb is considered in respect to varieties, 
propagation, and winter forcing. Breeding woik with sweet corn, peas, toma- 
toes, onions, eggplant, and white potatoes is discussed. Tomato plants mulched 
with asphalt impregnated paper greatly outyielded the controls and those 
mulched with burlap. The soil beneath the paper was filled with a mass of fine 
feeder roots, and weeds wore (*omi)Ietely <*ontr(>Ilei1. The i>aper was, however, 
of no further use at the close of the test. Notes are given on tests of new 
vegetables and on the collections of narcissus, iris, perennial phlox, chrysan- 
themums, and sweet peas. 

Types of root growth from cuttings, with special reference to position 
on the stem, P. W. Ztwmekman and A. E. Hitchcock {Amor. Jour. 15 
(1928) f No. 10, p. 626). — ^In studies at the Boyce Thompson Institute for Plant 
Research stem cuttings of woody plants were found to behave In various ways 
in respect to rooting. Very young cuttings usually rooted first from the basal 
portion, though as the wood hardened they developed specific peculiarities. 
Cutting to the node was good practice with some species but had no universal 
application. 

The influence of leaves and buds on the type of i*oots developed by 
cuttings, P. W. ZiMMKBMAN uiid A. E. Hitchcock (Amcr. Jour, Boi., 15 (19)38), 
No. 10, pp. 626y 627). — At the Boyce Thompson Institute for Plant Research 
cuttings bearing loaves produced in Tght many main roots having a largo number 
of secondary roots, while cuttings with leaves removed produced main roots 
with few secondaries. Oultings In light with buds removed produced flesby 
roots with few secondaries. At the end of the test the cuttings with leaves 
had less starch in the old wood than was found in budless cuttings. The leafy 
shoots in light had an apparent inlUionco on the type of roots produced, but 
there was no evident correlation between type of root and carbohydrate supply. 

Water intake by cuttings, P. W. Zimmerman and A. E. Hitohoook (Amer, 
Jour. Bot., 15 (1928), No. 10, p. 627). — ^That water may enter cuttings through 
leaf scars, leaves, and even the bark, as well as through cut ends, was indicated 
in experiments at the Boyce Thompson Institute for Plant Research. However, 
species varied sharply in their capacity to absorb water, some kinds being 
entirely dependent on the cut end, while others remained turgid with the end 
sealed. 

The nurse-grafted Y-cutting method of plant propagation, W. T. Swingle, 
T, B. Robinson, and E. May (Jour, JlcreJity, 20 (1929), No. 2, pp, 78-^4, 
figs, d).— A new and successful method of rooting cuttings is described and 
discussed. 
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Propagation as Influenced by girdling with a knife or wire [trans. title], 
[G.] Hostebmann (Ber, Lehr, u, Forachmigsanst, Gartenhau Berlin-Dahlem, 
19B6, pp. 22-B8 ). — ^Having pointed out in an earlier paper (B. S. K, 57, p. 138) 
that Caragana al)oresccn8 and Ladurnum viilgare could bo propagated success- 
fully by rlngiug followed by moumling with soil, experiments were continued 
with 43 species of fruit stocks, fruit varieties, nuts, oraamentals, etc. Six 
plants, namely, the Quince, Doucin, and Paradise apples, Marianna plum, 
Golden currant, and poplar rooted without any Iroatinont. Compared with 
ringing, a tight wire band gave more favorable results, making possible the 
vegetative propagation of 31 of the 43 species, hicluding such forms as apple, 
pear, sour cherry, Mahaleb cherry, and damson plum. 

Soaked or nnsoaked seed [trans. title], A. H. Bremer et al. (Meld, Norges 
Lmdhr, JECgiakoIe, 8 (1928), No. 2, pp. 108-122, figs. 5; Eng, al)S., pp, 121, 122).— 
In experiments at the Norway Agricultural College it was found that soaking 
of vegetable seeds in water prior to planting hastened germination and thereby 
promoted earlier ripening of the resultant crop. Seeds wore treated by immer- 
sion in water at from 46 to 60* P., followed by maintenance in a moist but 
unsaturated condition in a darkened chamber at approximately the same tem- 
perature as the water until the earliest seeds began to open. The plants result- 
ing from treated seeds had less difficulty with weed competition and hence 
required less cultural care. 

Storage, after-ripening, and germination of apple seeds, W. Crocker 
(Amcr. Jour, Boi., 15 (1928), No. 10, pp, 625, 626 ), — ^At the Boyce Thompson 
Institute for Plant Research seeds of Pgrua haccatu, Patton Greening, and 
Wealthy apples germinated well after 0,5, 1.5, and 2.5 years of dry storage, pro- 
vided they were afterripened for about 2.5 months in moist stratification at a 
low temperature, 0 to 10* 0. Afterripening proceeded with about equal rapidity 
in a considerable pH range. Fully afterripened seeds germinated as low as 0* 
and thus limited definitely the period of stratification. 

Some results of a study of spray residue on apples in 1927, BL 0. 
McLean (N. J. State Sort. Soc. Proc., 1921, pp, 213-225 ). — ^In experiments at 
the New Jersey Stations it was found that under raiufall conditions such as 
prevailed in 1927 two first-brood codling moth sprays could be safely applied 
without exceeding the tolerance of 0.01 grain of ai'senious trioxide per pound of 
fruit. Finding that small-sized apples may have over 2.5 times as much arsenic 
residue per unit of weight as large apples, the author points out that the prob- 
lem of handling small fruited varieties is especially acute. Greet variability 
was noted in the amount of rosklue on apples of tlio same size sprayed with the 
same materials, suggesting the need of uniform spraying practices. 

Mechanical cleaning was found generally incfTective, largely because the 
machines could not reach the interior of the stem and calyx cavities. From 
repeated analyses it was shown that 45 per cent of the arsenical residue may 
be on the surface of the fruit and the balance in the two cavities. Hydro- 
chloric acid in concentrations as low as 0,5 per cent was able to remove in a 
6-minute period the excess arsenical residue, provided fruits were not too ripei 
and waxy. An examination of the treated fruits after 7 weeks of storage 
showed them to be as sound as the untreated, and, furthermore, to have a more 
attractive appearance. 

Maintaining fertility in the orchard, R, D. Anthony (N. J, State Sort. Soc. 
Proa., 1927, pp, 206-212),— A discussion of the fertility problem in the orchard 
in the light of eaqperlmental results obtained by the Pennsylvania Ha^jeriment 
Station over a series of years. 

The leaf analysis of varions berries [trans. title], Koohs (Ber, Lehr. u. 
Forachungaanat. Gartenhau BerUnrDahtem, 1926, pp, 35, $6 ). — Certain well- 
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defined seasonal changes were observed in the composition of the leaves of 
various species o£ berries. All varieties tested with the exception of the 
jucunda strawberry exhibited a fairly gradual decline in raw protein of the 
leaves. For example, in the Red Cherry eurraht the percentage composition 
of raw protein in the dry matter was 23.89 per cent in May and 13.39 per coat 
in October. The phosphoric acid content of the leaves varied, so that no definite 
course of development could be established. In the Jucunda strawberry the 
range was between O.GO and 1.08 per cent of the dry matter. Calcium content 
behaved similarly in the several species, rising gradually from May to October 
and then declining. In the Jucunda strawberry the percentages were 1.29 in 
May, 3.14 in September, and 2.14 in October. 

The effect of acetylene on the ripening of bananas, R. Haetshohn (Awer. 
Jour, Bot, 15 {1928), No, 10, p, 619), — ^As indicated by changes in color, pressure, 
flavor, starch content, and respiration, acetylene increased the rate of ripening 
in the banana. The amount of gas was varied widely without altering results. 

Cacao research, F. A. Stockdauec {Trop, Agr, [Ceylon}, 71 (1928), No, 6, 
pp, 327--S42, pis, 5). — This is a report compiled from notes by the late H. L. 
van Buuren of a study conducted at the experiment station at Peradeniya, 
Ceylon, which showed an astounding variation in the progeny of a single 
mother tree. This varhibillty Is held to support earlier views on the hybrid 
origin of the cultivated cacao. The outstanding characters used in the study 
were fruit shape, character of the surface, and the color of the cotyledons. 

The second centennial of coffoe in Brazil [trans. title] (Bol, Mus, Nao. 
[Rio de Janeiio}, S (1927), No, 4, pp. [3J+JJ8, pis. 6), — ^This memorial prepared 
in honor of the two hundredth anniverary of the introduction of coffee into 
Brazil contains papers on the historical aspects, botany, culture, utilization, 
etc. 

Dahlias, F, P. Rockwell (New York: Macmillm Co,, 1929, pp, X+85, 
figs, 19), — ^A small handbook relating to types, varieties, propagation, culture, 
and display. 

Effect of chemicals, temperature, and hnmidity on the lasting qualities 
of cut flowers, A. E. Hitchcock and P. W. Zimmebman (Amer, Jour, Bot., 15 
(1928), No. 10, p, 628). — Of 44 chemicals tested for their ability to prolong the 
life of cut flowers, none was efiCoctive, Low temperature, from 3 to 10® C., was 
found a satisfactory means of keeping flowers, but following removal from 
storage flowers did not keep as well as fresh-cut material. 

FOEESTET 

Transactions of the First Intornationul Congress of Silviculture (Aotes 
du 1. Congrds International de Sylviculture, Rome, 1926, Rome: Inst. Intematl, 
Agr., 1926, vols. 1, pp. 320; 2, pp. 780, pis. 7, fig. 1; 3, pp. 744, pis. S3, figs, 47; 
4, pp. 749, pis. 83, figs. 15; 5, pp. 761, pis. 66, figs. IJ).— These volumes cover the 
transactions of the First International Congress of Silviculture held at Borne, 
Italy, April 29 to May 6, 1926, and Include papers on the forest resources of the 
world, on silviculture in the various countries, control of insect and fungfus 
pests, etc. 

Forest plantation experiments on the Choctawhaichee Natioiud Forest, 
B. W. Gemmeb (Jour. Forestry, 26 (1928), No. 8, pp, 1058, 105$), — A comparison 
of five methods of planting, (1) under living hinish, (2) in grassy openings from 
which root competition was eliminated by trenching, (3) in plowed land, (4) In 
plowed land covered with oak brush, and (5) on cleared unplowed land covered 
with oak brush, showed the highest survival of long-leaf pine in the plowed 
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land with brush cover. In the case o£ slash and Monterey pines the best 
survival was in the plowed laud without bru*^!!. Cypress survived best in 
natural brush. 

The root system of the hazel, E. G. Cheyney {Jour, Foresiry, 26 {1928) ^ 
No, 8, pp. 1046, 10^7 ), — Observing that douse thickets o£ hazel, Gorylus amen- 
oana and 0. roi^tiata, wore able to prevent the eslablisliment of pines and other 
conifers, a study was made at the Cloquet Forest Expeiiniont Station, Minne- 
sota, upon the root system of a large hazel bush composed of 59 stems varying 
in length from 9 in. to 8 Jt. and tirowing in a coarse sand grading into gra\el 
in small pockets. Roughly the roots occupied a reel angular space 15 by 18 ft. 
An estimate of the total root length gave 7,5l!9 it., suggesting that root com- 
petition may very well bo an important In limiting the life of pine 

seedlings in hazel brush. When the roots of ieiu, blueberry, honeysuckle, and 
many other smaller plants are considered, such a situation seems highly 
probable. 

Increased growth of released heniloek, H. J. Lutz {Jour. Forestry, 20 
(1928), No. 8, pp. 1047-1049 ). — ^That hemlock, despite its tolerance to shade and 
ability to survive under close competition with other species, may benefit de- 
cidedly from release was indicated in an examination of 38 hemlock stumps in 
a cutting made in Forest County, Pennsylvania. The hemlock grew almost 
3.5 times as fast after release as before, the greatest benefit occurring In trees 
under 6 in. in diameter. However, the actual rate of diameter growth was 
higher both before and after release in trees above 6 in. The rate of growth 
under suppression was directly proportional to the stump diameters of the trees. 

The growth of eucalypts on the high veld and south-western mountain 
veld of the Transvaal, J. J. Kotze and C. S. Hubbaed (Union So. AfHca, Forest 
Dept. Bui. 21 (1928), pp. 59, pis. 8 ). — ^In addition to descriptions of the region 
and of the species which have boon tried and found worthy of trial geueial 
information is presented on silvicultural practices. 

DISEASES OE PLANTS 

Achromatic viudations In pathogenic fungi, P. D. Caldis and G. II. Coons 
(Mleh. Acad. Sci., Arts, and Letters, Papers, 6 (1926), pp. 189-236, pis, 11, 
figs. S). — ^White variants were isolated from single spore cultures of Septoria 
apH, Sphaeropsis malorum, GollctotricUim HndemutManum, and Cladosporium 
fulAAim. Variants from the first two named reverted at once to the parent 
form; though from the other two, strains were obtained which remained con- 
stant on laboratory media for more than two yi^ars. These lacked the charac- 
teristic color and sporulation of the parent forms. Nutrients, illumination, 
and reaction all failed as controlling factors (so far as producing variants was 
concerned). The variants were btill pathogenic to their respective hosts, but 
the disease produced by the C. fulvum variant was unlike that produced by the 
typical C. fulwtm. All the forms eventually regained tlio color of the parent 
form, but not the capacity for spore iwoductlou. The variants are regarded 
as modified forms showing behavior analogous to that of so-called Abkulturs of 
Fusarium and the so-called attenuated cultures of fungi and bacteria. 

Studies ou Oolletotrichum lindemuthianum and Gloeosporlum fructi- 
genum hoUandica n. var., H. R. A. Mulleb (Onderaoelcingen over CoUeto- 
triohim lindemutManum (Saco, et Magn.) Bri. et Gav. en Otoeosporiwn 
fructigemm Berh. Forma HoUandica nova Foi ma. Proefsclir., Landh, Hoogesoh,, 
Wageningen, 1927, pp. [41+98, pis. 16 ). — ^This is a Wageningen thesis. 

Cultural life-histories of Biaporthe, I, L. E. WunMEYER (Mich. Acad. Sci., 
Arts, and Letters, Papers, 6 (1926), pp. $77-896, pis. 4 ). — Studies are indicated 
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to show that although Diai)orthc and Molancoiils have not been satlsractorily 
differentiated heretofore, yet certain coiTelatod characters exist both in the 
perithecial and in tlie ronidial ftlac^e which ftec;reaate these genera to form two 
distinct groups. These correlations arc claimed to hold throughout the five 
species of which the life histories are here given. 

D. vruni, D. faQinca^ D. at chi, and an unidentified Diaporthe on Oar^a 
glatra, all of which show a differentiaied light colored entostromatic area 
bounded by a blackened marginal zone, produced an imperfect stage of the 
form genus Phomopsis. D. metigmahs produced a conidiai stage belonging 
in the form genus Melanconiuin. This correlation of characters in the peri- 
thecial and conidiai stages coincides with groups of characters said to have 
been suggested previously by tbe author for the separation of the genera 
Melanconis and Diaporthe. Since it is typical of the genus Melauconls, 
D. marginalia becomes M. maiginalia m comb, and Cytoapora pruni becomes 
Phomopsis pruni n. comb. 

Some observations on the oospores of Phytophthora species, W. O. 
Lesteb-Smith (Ann. Roy. Bot. Oard. Peradeniya ICeylon Jour. Soi.t Sect. J.], 
10 (1927), No. S, pp. 243-207, pin. 2 ). — ^An account of cultural and comparative 
study of Phytophthora forms is detailed, and the theory is advanced that the 
development of oospores by strains or species of Phytophthora is due to the 
infiuence of environment on the rate of metabolism of the- thallus. 

Some investigations into conditions affecting the parasitism of Khizoc- 
tonla solani Kilhn, M. Paek (Ann. Roy. Bot. Oard. Peradeniya [Ceylon Jour. 
Soi,, Sect A}, 10 (1927), No. S, pp. 239-27$, figs. 3 ). — In experimentation which 
is described an attempt was made to determine the effect, on the parasitism 
of B. sol am attacking cotton seedlings in inoculated soils, of a varying soil 
moisture in air during a humid period, of a varying soil moisture in air 
during a dry period, and of standard soil moisture in atmospheres of varying 
humidity. 

“It has been found that, in the range of soil moisture necessary for the 
successful development of cotton seedlings, a variation of water content of 
the soils has little or no effect on the extent of infection of the seedlingSL 
On the other hand, variations of the humidity of the atmosphere above the 
soil have an effect, and results obtained indicate that infei tion increases with 
an increase of humidity, liocouimendations are made for the practical appli- 
cation of the results obtained.” 

Physiologic races of bunt of wheat, G. M, Eked (Amer. Jour. Bot., 15 (1028), 
No. 2, pp. 157-170 ). — ^The behavior, as regards resistance to Tillctia laevia and 
T. triiioi, is said to have been essentially the same in the wheat varieties 
Dawson, Fultz, Harvest Queen, Leap, Mealy, Mediterranean, and Poole. Ful- 
caster and Red Wave gave variable and rather low results in 1927. The 
differences in the behavior of the smut collections were brought out with 
Kanred, Turkey, Hussar, Martin, and Odessa, and it is held that physiologic 
specialization occurs among these forms. T. lacvls is said to differentiate 
distinctly at least 4 specialized races, and T. iritloi is thought to have differ- 
entiated clearly 6 races. Additional expeidments may, it is thought, differentiate 
other races. 

Blight and leaf-spot of carrot in Massachusetts, W. D. Doban and E. F, 
Gijba (Maaaachuaetta Sia. Bui. 245 (1928), pp. 269-278 ). — ^Blight and leaf spot 
of carrot are said to be foliage diseases which occur in Massachusetts with vary- 
ing degrees of severity according to the character of the season. The diseases 
usually cause no measurable loss on pulled young carrots, and on late carrots 
they cause little injury in yield in dry summers, but from moderate to heavy 
loss in rainy seasons. In Massadtmsetts summer temperature was found to be 
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a less important factor in influencing the development of these diseases than 
moisture. Both fungi were found to pass the winter on dead leaves of carrots 
on or in the soil. 

The fungi were both found very susceptible to copper fungicides, and while it 
is not recommended that carrots be regularly sprayed, in rainy summers when 
blight was severe increases in yield resulted from spraying with Bordeaux mix- 
ture. Late sowings of carrots are said to be less subject to blight, because ol 
the relative resistance to infection of younger leaves and the unfavorable tem- 
peratures prevailing late in the crop growth. 

Fruit diseases of chlUios, L. S. Beetus {Ann, Roy, Bot, Gard, Peradeniya 
[Ceylon Jour, Sci., Sect, A], 10 (1921), No. S, pp, 295-SH. ph. 2 ). — In 1923 a 
disease was reported as found on chili fruits in plats at Peradeniya, and subse- 
quent work revealed the presence of Vcrmicularia capsid, CoUeiotriohum nignmi, 
and Gloeosporium piperatum. CoUetoinohum sp. showed a nonperlthecial 
strain and a perithecial strain, the perfect stage of the latter ])eing idontlfled as 
Glomerella piperata, with no perfect stage on the fruit or in culture. Possible 
relations or identities are discussed. 

Control of red spider and powdery mildew on greenhouse cucumbers, 
W, D. WnrrcJOMB and E. F. Guba {Massachusetts 8ta, Bui 2i6 {1928), pp. 
279-294, pi 1, fiffs. S ). — ^Large losses in yield and reduction in the quality of 
greenhouse cucumbers are said to result from attacks of red spider and powdery 
mildew. To prevent these losses the authors suggest proper greenhouse sanita- 
tion, and for the control of red spider, spraying with a highly refined white 
mineral-oil emulsion which Is free from injurious carbolic or cresylic compounds. 
For the control of powdery mildew, proper greenhouse management and the use 
of small amounts of high-grade dusting sulfur are recommended. In cool, 
cloudy weather, or if powdery mildew is pailicularly troublesome, sprays of 
copper fungicides or potassium sulfide may be applied. *When both pests are 
present, it is recommended that the plants bo sprayed with a highly refined 
white mineral-oil emulsion and dusted with a low free sulfur content dust dur- 
ing bright, warm weather. In dull, cool weather, or if powdery mildew is 
troublesome, the plants may be sprayed with a copper fungicide combined with 
highly refined white mineral-oil emulsion. 

As precautionary measures, the authors suggest that fumigation with hydro- 
cyanic acid gas shonld not be done so long as there Is rcsidiio from copper 
fungicides on the leaves. Spraying should not be done with highly refined 
white mineral-oil emulsion if there is any residue from high free sulfur content 
dusts on the leaves. 

The grey mould of hops, H. Woemald and W. F. Chical {Jmr. Min. Agr. 
[Gt. Brill, SS {1926), No. 5, pp. 456-45S, pi i).— In September, 1924, while 
examining a bed of young hop plants in a weedy situation for downy mildew 
{Pseudoperonospora liumuli) the authors found a leaf blotch which Is described 
and which showed the presence of Botrytis dneroa. The characters of the 
disease are described as found on three varieties only, Tutsham, Cobbs, and 
Tolhurst. On a diseased hop kept in moist atmosphere for about a fortnight 
the fungus produced sclerotia. 

Hollow heart In potatoes, H. C. Mooee {Mich. Acad. 8oi., Arts, and Letters, 
Papers, 6 {1926), pp. 289-294 ). — Observation and experimentation appear to 
show that potato hollow heart may be correlated with excess of rainfall or irri- 
gation. Other factors may include temperature, soil type, chemical fertilizers, 
and cultivation. Suggestions are ofCered. 

The relation of sodium nitrate and certain other nitrogen carriers to 
the development of chlorosis In rice, W. H. Mterzeom and G. Janssen {Jour. 
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Agr. Research [U, 8.}, $7 (1928), No. 10, pp. 589-602). — ^As a result of their 
investigations, the authors suggest that chlorosis in rice is due to insufllcient 
available nitrogen, particularly ammonia. 

Prom studies of tho soil reaction and nitrogen changes in greenhouse and 
field soils, it was found that sodium nitrate and other nitrates were rapidly 
reduced in submerged soils and that nitrogen was lost in the reduction process 
by denitrification. Ammonification progressed slowly for the first 4 or 5 weeks 
following submergence, except whore there was an abundance of organic matter. 
Consequently, the plants suffoied from lack of available nitrogen and became 
chlorotic. The soil reaction was found to be changed toward alkalinity by 
flooding, and sodium nitrate had a slight tendency to hasten this change, while 
ammonium sulfate retarded it. Chlorosis became marked in nearly all cases be- 
fore the soil reaction reached pH 6.0. Where there was an abundance of 
organic matter in the soil chlorosis did not appear, and this was believed to be 
due to ammonia liberated from the or^nic matter. 

As a result of their investigations, the authors stale that sodium nitrate or 
other nitrate salts can not be recommended for rice fertilization. If it were 
used, it would be most economical to apply it in several applications in order 
to minimize the loss from denitrification. 

Nematodes inhabiting the cysts of tho sugar-beet nematode (Heterodera 
schachtii Schmidt) , G. Thobne (Jo\ir. Agr. Research [U. S.], S7 (1928), No. 10, 
pp, 571-575, figs. S). — The author reports having found, while studying dormancy 
in JT. schachtii, that a considerable number of cysts contained other species of 
nematodes, and an investigation was made of this infestation to determine its 
possible economic importance. 

While Ocphalohus owyuroides, Aoroheles butschUi, and other species were 
found occurring in considerable numbers in Heterodera cysts, the examination 
did not indicate that tliey were of much importance in controlling the sugar 
beet nematode. 

Plasmopara downy mildew of cultivated sunflowers, P, A. Young and 
H. E. Moebis (Amcr. Jour. Bol., 14 (1927), No. 9, pp. 551, 552, pi. 1). — Sunflower 
downy mildew, due to P. halsteJM, is said to have been reported from Indiana, 
Iowa, Minnesota, Now York, and at Bozeman, Mont. 

P. halstedH is believed, but has not yet been fully proved, to overwinter in 
diseased sunflower seeds. Evidences are discussed. The histological charac- 
ters of P. halslcdli in sunflower leaves are said to be similar to the characters of 
some other species of Plasmopara. 

Further studies in the ring-spot disease of tobacco, 0. N. Piuons (Amer. 
Jour. Bot, 15 (1928), No. 1, pp. 88-93, figs. 6) .—A careful study of symptoms of 
tobacco ring-spot disease as sot forth in a paper previously noted (E. S, R., 69, 
p. 850) led to the view that this belongs in the category of virus diseases. The 
object of the present account is to report tho results of further studies on this 
disease. 

It is stated that ring-spot inoculations produce localized infections within from 
3 to 6 days, and systemic symptoms a few das^s later. Rings appeared around 
needle-prick inoculations both on tobacco and petunia. In addition, infection 
was produced on beet, pokeweed, and New Zealand spinach, which also devel- 
oped the symptoms on the stems. Dried diseased material did not give Infec- 
tion. Juice stored at —5^ 0. produced infection when applied to plants 85 days 
after extraction, but at higher temperatures virulence rapidly decreased. The 
infectious principle in juice from ring-spot tobacco plants does not pass a Berke- 
Md filter of grade ** N.” 

HultipUoatiou of the virus of tobacco mosaic iu detached leaves, H. A. 
Fobdt (Amer. Jour, Bot., 15 (1928), No. 1, pp. 9Jh99, fig. f),— ^he results of 
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preliminaiy testfe having indicated that a multiplication of mosaic virus occurs 
in tobacco leaves detached just prior to inoculation, confirmation was sought by 
means of serial transmission experiments, and it is claimed to have been found 
that the causal agent of tobacco mosaic multiplies in the detached leaves. The 
])rcsence or absence of virus in each detached leaf wa^ determined by the capa- 
bility of the extracted sap to induce mosaic in healthy tobacco or tomato plants. 

The Improbability of tobacco mosaic transmission by slugs, H. A, Pubdt 
{Amer, Jour, Hot,, (1038) j No. i, pp. JOO, 101, fig. 1). — In a total of 23 
attempts to transmit mosaic through slugs by transferring them after they had 
fed upon diseased plants directly to hcallliy plants, no case of infection resulted. 
However, when the bits of green plant tissue obtained by macerating slugs 
which had fed upon mosaic material were inoculalcd into hoalthy plants, infec- 
tion was readily produced. 

Grey hlight of tea and coconut — a comparative study, L. S. Bebtxts (Ann, 
Roy, Bot, (lard, Peradeniya [Ceylon Jour, Sci., Sect, A], 10 (1927), No, 2, 
pp, 197-241, pis, 6). — ^As the result of a study to deteimine just what species of 
Pestalozzia are causal in tea gray blight, it is stated that P. tUeao is able to 
infect lea and coconut leaves through a wound but not to penetrate the healthy 
leaf under ordinary conditions. P. palmarmv inoculated onto the unwounded 
upper or lower surface of coconut leaves failed to infect, though inoculations 
after wounding were all successful. Both on upper and on lower surfaces of 
tea leaves, whether wouniled or unwouiided, P. palmarum failed to infect. It 
is thought that P. palmarum can not penetrate healthy coconut tissue under 
the experimental conditions lierein employed, and that this fungus is not para- 
sitic on tea, 

A Fusailum disease of dadap (BrythrJna lithosporma) , M. Pajsk (Ann. 
Boy. Bot. Card, Peradeniya [Ceylon Jour, ScL, iSfoct. Al, 10 (1027), No, S, 
pp. 27S-293, pi, 1, figs, 4). — Following the receipt of specimens of diseased dadap 
(E. Uthospei^a) from estates having several diseased trees in 1924 and later, 
an investigation showed that the outbreak occurs particularly after lopping in 
wot weather. A Fusarium isolated from diseased tissue was shown to be <*ausa!. 
A study of spore lengths developed on different media shows that there is for 
each medium tested a period of adolescence, one of optimum growth, and one of 
retrogression. The factors influencing these periods are discussed. Control 
measures recommended include avoidance of lopping in wot weather and re- 
moval and destruction of affected material. 

The fungi associated with disease in vanilla, T. PifrcH and 0. llAGUNATnAN 
(Am. Roy. Bot. (lard Peradeniya [Ceylon Jour. BoL, Bed, A'], 10 (1927), No. 2, 
pp, 181-196, pis. 2), — A brief outline history is given of vanilla ftingus diseases 
during approximately the last RO years. 

Leaf rot of the carnation, E. S. Sai.mon and W. M. \VA.TiB (Card, Ch7'on,, 
$. ser., 81 (1927), Nos, 2099, pp. 196, 197, fig. 1; 2100, p, 216, figs. 2).— A rotting 
disease, supposedly new in this region and very disadvantageous to carnation 
culture, is described in connection with the causal organism. This is said to 
have been described previously as Pseudodiscosia dlanthi, and is described in 
this article by the authors as examined after being found on affected plants 
near Brighton, 

Diseases of lilies, A. Oeovb (Card. Chron,, S, ser,, 81 (1927), Nos. 2098, 
pp. 178, 179; 2099, pp, 197, 198). — ^Mentioning that Massee had stated, In a 
paper which was noted (R S. R., 14, p. 49), that of the 45 fungi known to grow 
on lilies throughout the world only Botrytis ci^ierea, Uromyoes erythronii, and 
Rhizopus neoam are destructive, hut that the first named was partictdarly so 
and Is as yet the only one of these fungi known to have assuined epidemic 
activity In England, the author gives an account of this fungus in this connection. 
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A disease of the Douglas Hr and other conifers, M. J. F. Wilson { Qard , 
Chron., S, ser,, 83 (1928) j No, 2146, p. 105, figs. 2 ). — Giving results of his investi- 
gation of species of Dermatea on Douglas fir and other conifers, the author 
states that fungi which have been Identified as D. Uvida can be divided into two 
groups according to ascospore size. The form having the smaller ascosporcs 
disagrees with previous descriptions, and must probably be regarded as a nc‘W 
species. The conldial stage of this fungus was proved by cultural work to be 
MycBOsporiwn ahietinum, D, eucrita showed no definite evidence of parasitism 
on Douglas fir. D, lividou appears to be purely sa])rophytic, having been found 
only on dead branches of Scotch pluc. It forms in culture a Myxosporium stage. 
The fungus previously confused with D. Hvida may attack Douglas fir when 
weakened by unfavorable conditions. Of numerous inoculation attempts carried 
out on Douglas fir, Abies peotinata, Ouprebsus lawsoniana, and Pinus sylveatris, 
none have produced infection. Judging by field observations, this is parasitic 
only in case of host weakness. 

ECONOMIC ZOOIO&T— ENTOMOLO&Y 

How ouimnls find their way about: A study of distant orientation and 
place-recognition, B. Eabaxjd, trails, by I. H. Mvkrs (New Vorlc: Harcourt, 
Brace d Co.; London: Kegan Paul, Trench, Trubncf' d Co., i928, pp. IX+142, 
figs. 30). — This work Is presented under the headings of the problem and the 
method, and oi*ientation (1) among flying insects, (2) in walking insects, (3) in 
other invertebrates, and (4) in the vertebrates. The work concludes with a 
general summary, a 4-page list of references, and a general index. 

Hess-Beck*s forest protection. — T, Protection against animals, M, Dinglek 
(Sess-Bech Forstschutz. I. Band, Scliutz gegen Tiere, Neadarmh: J. Neumann, 
1927, 5. ed., vol. 1, pp. XX +588, figs. 400). — This revision of the first of a two- 
volume work (B. S. R., 35, p. 648) deals with the protection of forests against 
animals. Protection against mammals is first considered (pp. 11-102), fo-llowed 
by a discussion of protection against birds (pp. 103-118). The remainder of the 
work deals largely with protection agjilnst insects, the anraugement being by 
orders. 

The rabbit pest in Australia, J. Maithams (Melbourne: Specialty Pi ess 
Pty., 1921, pp. 264, ph. 7, figs. 13).— This account of the rabbit us a pest in 
Australia and means for itsi control includes chapters on foxes, dingoes or wild 
dogs, wombats, the Fences Act (Victoria), and noxious weeds. 

Longevity of birds in captivity, 0. B. Brown (Auk, 45 (1928), No. 3, 
pp. S^5--348). — ^This Is a report of records kept at the Zoological Gardens, Phila- 
delphia, Pa., of 07 different species. 

A bibliography of bird banding in America, F. 0. Lincoln (Auk, 46 
(1928), Sup., pp. 73). — The bibliogi*apby hen* presented consists of 513 titles 
and represents all those at present known to the author. A chronological and a 
subject index are included. 

The fall food habits of the rufifed grouse in the Syracuse area of New 
York, R. A. Johnson (Auk, 45 (1928), No. 3, pp. 380-333). — ^In examinations 
made of 26 crops of rufi’ed grouse only 3 were found to contain animal matter, 
and 2 of these contained less than 10 per cent of insect material. 

Birds of New Mexico, F. M. Baiot ( {Santa Fe] : N. Meos. Dept. Game and 
Fish, 1928, pp. XXIV +807, pis, 79, figs. 108). — This volume, the first compre- 
hensive report on the bird life of the southwestern United States, is based mainly 
on fi^d work by the U. S. D. A. Bureau of Biological Survey. In the intro- 
duction the author considers the distribution of birds in Neiw Mexico, the value 
of birds to the State, National and State refuges and State organizations for the 
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conbervation of wild life, birds first described from New Mexico, and location of 
collections made in that Slate. This is followed by itineraries and reports of 
field work in the State (pp. 15-36) and localities visited by observers (pp. 
37-68), both by the late W. W. Cooke, together with a glossary of technical 
terms. The birds of New Mexico are then dealt with at length by the author, 
with Slate records by Cooke. A list of the literature cited (pp. 7C3-7&2), 
periodicals (p. 703), abbreviations (p. 794), and a bubject index are included. 
The numerous colored plates of birds arc by A. Brooks, with one by L. A. 
Fuertes. 

Destructive and useful insects: Their habits and control, 0. L. Metoalp 
and W. P. Flint (New? York and London: McOrawSill Book Co,, 1928, pp. 
Xn+918, figs, 561). — ^Tliis work, intended as a text for the beginning student 
in entomology and also as a guide or reference book for practical farmers, 
gardeners, fruit growers, farm advisers, physicians, and general readers, deals 
with the subject under the following headings : Insects as enemies of man (pp. 
1-33) ; the value of insects to man (pp. 34-08) ; the external morphology of 
insects (pp. 69-86) ; the internal anatomy and physiology of insects (pp. 87- 
107) ; the mouth parts of insects (pp. 308-129) ; development and metamorphosis 
(pp. 130-152) ; the place of insects in the animal kingdom (pp. 153-169) ; the 
orders of insects (pp. 170-228) ; insect control (pp. 22D-277) ; apparatus for 
applying Insecticides (pp. 278-207) ; Insects Injurious to corn (pp. 298-353) ; 
insects injurious to small grains and forage grasses (pp. 354-^79) ; insects 
injurious to legumes (pp. 380-408) ; cotton inbects (pp. 409-422) ; tobacco 
insects (pp. 423-430) ; insects Injurious to vegetable gardens and truck crops 
(pp. 431-519) ; Insects Injurious to deciduous fruits and bush fruits (pp. 620- 
646) ; citrus insects (pp. 647-658) ; insects attacking shade trees and shrubs 
(pp. 659-695) ; greenhouse insects (pp. 096-730) ; houbehold insects, and pests 
of stored grains, seeds, and cereal products (pp. 731-766) ; insects injurious to 
domestic animals (pp. 767-823) ; and insects that attack and annoy man and 
affect his health (pp. 824-860). 

The work includes synopses of several of the more important orders of insects, 
field keys for the identification of insects injuring various crops, products, etc., 
and a subject index of 58 pages. 

[Studies of insect ecology] {JBlcology, 9 (1928), No. 4, pp, 367-379, figs, 5; 
$88-408, pi. 1, fig. 1; 46I-4O6; 505-526). — ^Four contributions relating to insect 
ecology are presented, as follows: Evolutionary Level in Relation to Geo- 
graphic, Seasonal, and Diurnal Distribution of Insects, by 0. H. Kennedy; 
Seasonal Distribution and Life History of Noto^uteta undulafa in the Winnipeg 
Region, Canada, by L. B. Clark; Increase of Insect Transmitted Plant Disease 
and Insect Damage through Weed Destruction in Tropical Agriculture, by G. N, 
Wolcott; and Flowerb and Insects, XXV, by O. Robertson (E. S. R., 67, p. 67). 

A method for the approximate calculation of the progress of introduced 
parasites of insect pests, W. R. Thompson (Bui. Ent. Research, 17 (1927), 
No, 5, pp. 373-277). — This is a contribution from the U. S. D. A. Bureau of 
Entomology, in which a mathematical method is described. 

Report of assistant entomologist, Vernon, M. H. Ruhmann (Brit. Column 
hia Dept. Agr. Ann. Rpt., 22 (1927), pp. $7-41). — This report (B. S. R., 59, 
p. 352) deals particularly with baits for the control of wireworms, the details 
of which work are presented in .tabular form. 

Entomology of BEaiti, G. N. Wolcott (Entomologie d'Ealti. Port au Prince: 
8erv. Tech., Dept Agr. et Enseig. Prof., 1927, pp. 44O, figs. 33). — The four parts 
of this work are as follows: Introduction, relations, anatomy, physiology, and 
development (pp. 9-56) ; ecology of insects (pp. 67-128) ; orders of insects 
(pp. 129-367) ; and entomology for the farmer (pp. 868-418), 
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[Report of entomological work in South Africa] {Farming in So, Alrica, 
$ {1928) f No, 32, pp, 1087-1089), --This is a brief report of the occurrence of 
and work with the more important Insect pests of the year. 

Some insects associated with cotton in Papua and the mandated Terri- 
tory of New Guinea, B. Ballard {Bui, Ent, Research, 17 {1927), No, $, pp, 
295-300, pi 1). — This is a preliminary list of cotton posts of Papua and New 
Guinea, with notes on distribution and behavior. 

Sugar cane insects around the world, T. B. Holloway {Honolulu: Honolulu 
Iron Works Co., 1928, pp, 37). — ^This is a practical account which also includes 
a discussion of Ihe methods of controlling sugar-cane insects, jdant quarantines 
to protect the sugar industries, economic entomology in the sugar industry, the 
plantation entomologist, etc. 

Minor pests of cacao, G. S. Cottksell {Gold Coast Dept, Agr, Bui, IS 
{1928), pp, 100-106, pis, Jf), — A brief account is given of some of the less impor- 
tant insects of cacao, particular mention being made of Helopeltis lergrothi 
Rent., the cacao aphid {Toxoptera aurantia Boy.), and the cacao psylla 
{Uesohomotome {Udamostigma) tessmami Aulm.). 

A micro-technique for observing oil penetration in citrus leaves after 
spraying, H. Knight {Science, 68 {1928), No, 1771, p, 572), — On account of the 
rapidly increasing use ol oil in spray mixtures, often resulting in injury to 
loaves, fruits, and trees, a study was made of the penetration and disposition 
of the oil within citrus leaves after spraying. A description is given of the 
technique adopted. 

By employing this technique the author claims to have observed the pene- 
tration of oil into the leaf, and its translocation through the vascular system 
into the stem and across the medullary rays to its final deposition in the 
storage cells of the pith and old wood fibers. Oils of high viscosity are said 
to choke the vascular system to a greater or less degree, depending upon the 
amount of oil, for an indefinite period of time. 

GPhe termite problem in the Pacific, T. B. Snydkb {Mid-Paoiflo Mag,, S7 
{1929), No, 1, pp, 17-20, figs, 13), — This is a discussion of the problem as applied 
to the Pan-Pacific area. 

The Mlallophaga of sand-grouse, J. Watesrston {Zool Boo, London, Proo,, 
1928, II, pp, 333-356, figs, 10), — ^The author reports upon examinations made of 
16 known species of IMoroclldae and reports upon 14 species of Mallophaga, 
representing 2 genera, both peculiar to sand grouse, which have been collected 
from 14 host species. The methods of collection and preparation are described, 
and a list is given of hosts and parnsitos. The new genus Syrrhaptoecus is 
erected and 12 species aro described as new. 

The Buropean earwig (Porficula auricularia Linn.) , H. 0. Atwell {Greg, 
Bd, Ho7-t, Bien, Rpt, 19 {1925-26), pp, 86-103, figs, 5; ahs, in Rev, Appl. Ent,, 16 
{1928), Ser, A, No. 3, pp, 105, 106), — ^This is a practical summary of the present 
status of knowledge of the Buropean earwig in the Northwest and of the means 
for its control. 

Locusts and their control, B. P. Uvabov {Nat, Hist, Mag,, 1 {1928), No, 8, 
pp, 298-306, figs, J^), — ^This is a brief summary of the present knowledge of the 
locust problem. 

The grape thrips (Drepanothrips reuteri TJzel) , D. Moxtlton {Calif, Dept, 
Agr. Mo, Bui,, 17 {1928), No. 8, pp. 455-457, flgs. 2).— This is a brief account of 
D, reuteri, which was first found in California in 1926 damaging Tokay and 
Bmperor grapes in the Florin district in Sacramento County. The thrlpe 
attack the green shoots and uxifolding leaves and later sear the berries. 

40049—29 1 
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The red banded cslcslo thrips, Heliothrips rubrocinctus Giard, G. S. 
CoTTEBEix {Gold Coast Dopt. Agi\ Buh 13 (1928), pp, S/f-OO, pi, t ), — ^An account 
of this enemy of cacao in the Gold Coast, where the adults and nymphs injure 
the plant by sucking the underside of the leaves and pods. Arliflcial control 
measures are said to be Impracticable in that country, though the application 
of a 2 per cent solution of lime or kaolin acts ah a prevenlive against 
oviposition. 

Records of Australian Tliysano]>tcra (thrips) , IV, A. A. Gikault {Queens- 
land Agr, Jour,, SO {1928) ^ iVo. 4, pp S2J'-SS0) This Is in continuation of the 
parts previously noted (E. S. R, 60, p, 61). 

The morphology of the Oicadidae (Homoptera), J. G. Myies {Zool. 8 oc. 
London, Proc.j 1928^ JJ, pp, 365-^72, figs, 75 ), — ^An extended account of anatomi- 
cal studies of this important family of Homoptera. 

Minutes and proceedings of the Froghopper Investigation Committee, 
1-Xn, W. G, Feeeman et Aii. {Trinidad: Gori,, 1925-1928, pts. 1, pp, 23; 2, pp, 
25-39; 3, pp, 41-59; 4, pp, 61-98; 5, pp, 99-140; 6, pp, 7//J-i77, figs, 7; 7, pp, 
179-210; 8 , pp, 211-258: 9, pp. 259-306, pi, 1; 10, pp, 807-351, pis, 2; 11, 
pp. 1-35; 12, pp, 37-112) .—This is a report of the proceedings i>f the meetings 
held by the committee appointed by the Governor of Trinidad for investigation 
of the froghopper Monecphora {Twnaspis) sacchartna Dist. problem. 

A study of the biology and morphology of the woolly apple aphid, 
Eriosoma lanigernm (Hausm.) [trans. title] , P. Mauchal {Min, Agr, IFrance] 
Ann, £piphyties, 14 {1928), No, 1, pp, 106, figs, 57).— The several parts of this 
work deal with the life cycle of the woolly apple aphid in America, its intro- 
duction and dissemination in Europe and other parts of the world, its life 
history in Europe, the morphology of the different formss, in its life cycle, the 
biology of the different forms in its life cycle, its effect on the plant, and host 
plants. A bibliography of six pages is Included. 

The external morphology and life-history of the coccid bug Orthezia 
urticae liinn., E. K. Sikes {Zool, 800 , London, Proo,, 1928, II, pp. 269-305, 
pis. 2, figs, 23 ), — This is a report of studies of the coccid O. urticae, which was 
collected and reared in the laboratory with a view to investigating the number 
of instars and the morphology. The account includes a list of 34 references 
to the literature. 

An Important parasite of the greenhouse white-fly (Trialeurodes vapor- 
ariorum Westwood), E. R. Speyee {Bui. Ent, Research, 17 {1927), No. 3, 
pp. 301-308, pis. 3 ). — ^This is a contribution from the Exi)erlmental and Research 
Station, Cheshunt, Herts, England, on Idnvarsia jormosa Galiiiii, a single female 
of which oviposits in 60 or more young pupae of the host. The larva of the 
parasite^ on hatching from the egg, destroys the greenhouse whitefly pupa, 
the skin of which becomes black in color, thus distinguishing the parasithzed 
pupa from the normal white scales and pupa of the white fly. The parasite 
is said to be partheuogenetic. The larval cycle is passed in 28 or more days* 

DescripUon of a new white fly pest of rhododendrons, P. Laxno {Ent, Mo, 
Mag,, 5. ser,, 14 (1928), No. 166, pp. 228-230, fig. I).— -Under the name Dlaleu- 
rodes chittendeni n. sp., the author describes a form that occurs on Rhododen- 
dron pontioum and R. jacksoni in Ascot and Sunningdale, England. 

The fig wax scale (Oeroplastes msci Ij.) In Palestine, G. B. Bodkin {Bui, 
Ent, Research, 17 (1927), No, S, pp. 259-263, pi. 1, fig. I).— An account of the 
most imi>ortant of several pests of the fig, of whidti some 11 species are grown 
in Palestine. A technical description of C, rusoi, by P. Eaing, is appended. 

Notes on the anatomy of Warajicoccus corpulentus Kuwana, a scale 
Insect noxious to various oiLks, Z. Kitao (Jour, Col, Agr,, Iwp, XJni'o. Tokyo, 
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iO {19B8), No. 1, pp. 1-20, figs. 29). — ^This is a report of an anatomical study of 
a coccld that is found in abundance in Tokyo attached to the stems of oaks. 

The Aegerildae or clearwing moth occurring in Oregon, B. G. Thompson 
(Oteg. Bd. Ilort. Bicn. Rpt, 19 (1925-26), pp. 125-138, figs. 5). — ^Thls is an 
account of a lepidopterous family of which the larvae of all the species occur- 
ring in Oregon are internal plant borers. The pests considered Include the 
wild cucumber root borer (Mehttia glorhsa (Hy. Bdw.)), the raspberry root 
borer, the poplar tree borer (Acgeria tilm'is (Harr.)), the strawberry crown 
borer (Synanthedon nMans (Hy, Bdw.)), the currant borer, 8. faooma 
(Beuten.), the Douglas flr pitch moth (8. novaroensis (Hy. Bdw.)), the alder 
tree borer (8. amcruuna (Beuten.) ), the pine sesiid (Vespeminid seqimae (Hy. 
Bdw.)), the peach and prune root borer (8. opalesoem), 8. graefl (Hy. Bdw,), 
and Paranthrme rdbMae (Hy. Bdw.). 

[Beport of the fourth annual conference of the International European 
Corn Borer Organization] (Intematl. European Corn Borer Organ. Ann. Conf. 
[jBpif.], 4 (1928), pp. Ci]-i-d()). — This is a mimeographed report of the fourth 
annual conference (B. R. K., 59, p. 655) held at Toledo, Ohio, September 27 
and 28, 1928. 

[Progress of work with the European com borer] (Jour. Amer. 8oc. 
Agron., 20 (1928), No. 10, pp. 997-1047, fig^> 8). — Throe papers on the European 
corn borer are here presented, namely : Recent Developments in Entomological 
Research on the Corn Borer, by D. J. OafCrey (pp. 997-1010) ; Agronomic 
Research on the European Corn Borer in Ohio, by R. M. Salter, L. B. Thatcher, 
and J. T. McClure (pp. 1011-1032) ; and Cooperation in Corn Borer Research, 
by C. R. Ball (pp. 1083-1047). 

International corn borer investigations: Scientilic reports, 1927—1028, 
edited by T. Eixingeb (Intematl. Lvocstook Expo. lOhioago'\, Intematl. Com 
Borer Invest. Bd. Rpts. 1927-28, pp. 1111-^237, pis. 4, figs. 99). — ^This is a report 
of the International Corn Borer Investigations organized early in 1927 by the 
International Live Stock Exposition with the financial support of numerous 
leaders of industrial and financial corporations in Chicago (E. S. R., 58, p. 7). 
The reports presented include the following: 

Biological Researches on Pyrausta nubilalis Hb,, by B, Roubaud (pp. 1-40) ; 
The Infectious Diseases of Pyrausta nudlalis Hb., by S. Metalnikov and 
V. Chorine (pp. 41-60) ; A New Yeast Species, Isolated from Diseased Larvae 
of Pyrausta nudUalis Hb., by S. Metalnikov, T. Bllinger, and V. Chorine (pp. 
70, 71) ; Experimental Researches on the Infection of Pyrausta imbUalis by 
Entomophytic Fungi, by S. Metalnikov and K. Toumanofl (pp. 72, 73) (E. S. R„ 
60, p. 450) ; On the Infection of Pyrausta nuUlalis Hb. by AspergUlus flavus 
and Spioaria farinosa, by K. Toumanoff (pp. 74r-76) ; On the Natural Equi- 
librium of Pyrausta nubilalis Hl>., by A. Palllot (pp. 77-106) ; On the Generic 
Characters of the Genera Ceromasia and Lydella and on the Identity of 
Lydella lepida Stein and BenUis meigen, by E. Sdguy (pp. 107, 108) ; Notes on the 
Central European Parasites of Pyrausta nuUlalis Hb., by T. Bllinger and 
H. Sachtleben (pp. 109-134)^; Corn Borer Controlling Factors and Measure® in 
Southern (Stermany, by W. Zwblfer (pp. 135-142) ; Observations on the Com 
Borer in Spain, by A. Hase (pp. 143-147) ; Experiments concerning the Biology 
of pyrausta nuWalis Hb., by A. Krogh (pp. 148-162) ; The Ability of Com 
Plants to Absorb and Endure Different Poisonous Compounds : A Contrlhutibn 
to a Therapeutic Treatment, by F. Weis, J. Blom, and N. Nielsen (pp. 153-173) ; 
A Double Parasitic Infection of a Larva of Pyrausta nubilalis Hb. (pp. 174-178), 
and Diplogaster brevioauda n. sj>., a Possible Nematode Parasite of the Larvae 
of Pyrausta nubilalis (pp. 17^183), both by A. Kotldn; Insect Parasites of the 
Com Borer (Pyrausta mbUalis Hb.) in Hungary, by B. Dudich (pp, 184-190) ; 
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Bacillus thurinffiensis BerL, a Bacterinm Pathogenic to Corn Borer Larvae, by 
B. Husz (pp. 191-193) ; Observations on the Corn Borer m Eoumania, by W. K. 
Knechtel and M. lonescu (pp. 194-200) ; Observations on the Corn Borer in 
Jugoslavia, by B. Hergula and V. Vouk (pp. 201-222) ; and Ih'port on Prelim- 
inary Corn Borer Investigations in the Union of Socialistic S<»viot Ilopublics, by 
T. Ellinger (pp. 22:^-237). 

New experiments in combating the Karopeaii corn borer ftrans. title], 
A. NfiMETH {FortscUr, Landw,, 3 (1928), 11, pp. iOS-iOO; obs, in Rev, Appl 

Ent,, IB (1928), Ser, A, No, 11, pp, 519, 580). — ^In this account of work in 
Czechoslovakia it is reported that in severe ca*»ea 40 to DO per cent of the crop 
may be lost. Infestation of the stem is said to produce a forced ripening of the 
cob, and in observations in Czechoslovakia 95 per cent oC the cobs that ripened 
10 to 14 days before the normal date wore found to be from infested plants. The 
cutting off and removal of the male panicles and the topmost loaf or two leaves 
and their use as green fodder is recommended. It is pointed out that at the 
flowering time of an early ripening variety of corn from 50 to 70 per cent of the 
larvae are either in the two top joints of the stem or at the foot of the two top 
leaf sheaths or even in the male panicle. 

Notes on Plodia interpnnctella (Indian meal moth) , G. F. Hill (Jour. 
Comoil Sci, and Indus. Research {Aust.}, 1 (1928), No, 6, pp. 330^40). — Studies 
of the biology of the Indian-meal moth are included in tills account. 

Parasitic diseases of the larva of the Mediterranean flonr moth and 
experiments on their application as biological means of control [trans. 
title], O. Mattes (S'itzbeft\ Gesell, Beford. Gosam. Naturw. Marl)urg, 62 (1921), 
No. 12, pp. 381-411, pi. 1, figs. 1; ahs. in Rev. Appl. Ent., 16 (1928), Ser. A, 
No. 8, p. 314)* — ^The author finds that the larva of the Mediterranean flour moth 
can be readily Infected by mouth with the “ sleeping disease ” organism Bacillus 
ifiuringiensis, which multiplies internally and causes death. If the larva be 
protected by webs, it is not infected by dusting with flour containing the 
spores, and this protection also applies to other species, such as B. agilis n. sp., 
which is pathogenic under favorable conditions. Descriptions are given of two 
additional forms isolated from the larva, Microoocous ephestiae n. sp. and 
Thelohania ephestiae n. sp. 

A list is given of 05 references to the literature. 

The South American boll-worm of cotton (Sacadodos pyralis Dyar), 
0. L. WiTHTCOMBB (BuJ. Ent. Research, tl (1921), No. 3, pp. 265-212, pis. 2). — 
An account of the life history, habits, and mourn of control of a cotton bollworm, 
first reported upon by the author In 1025,* which occurs In Trinidad, Colombia, 
Venezuela, British Guiana, and Argeuliua. 

The control of malaria and mosquito breeding at the Marine Barracks, 
Quantico, Va., during the year t9Z7, W. M. Gaeton (U. S. Naval Med. Bui., 
26 (1928), No. S, pp. 141-154)* — In control work at Quantico in 1927, 33 per cent 
Paris green in an inert dust was found to be the most satisfactory strength 
under all wind conditions. One lb. of Paris green per acre was the proper 
amount, it being used at an approximate ccist of 70 cts. per acre iier season. 

Notes on malaria transmission, 0. Manalang (PHlippine Jour. Soi., 37 
(1928), No. 1, pp. 123-131, pis. 4). — ^The evidence presented is considered to 
show that Anopheles minimus is the natural vector of malaria in the Philippines. 

Studies on anophelism without malaria iu the vicinity of Amsterdam, 
A BE Buck, N. H. Swellengrebel, and B. Schoutb (Bui. Ent. Research, 11 
(19)87), No. 4, pp. S51-311, fig. i).— The data here presented have been substan- 
tially noted from another source (B. S. B., 60, jk 601) . 

•Trop. Agr, [Trinidad], 2 (1925), No. ia„ pp. 286, 287. 
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On the zoophily of Anopheles macuhpennis in the Ukraine [trans. tittle] , 
T. I. lATZENKO [F. L Yatzbnko] {Bui, Soc, Path. Exot., 21 (1928), No. 4, pp. S22, 
323; abs. in Rev. Appl. Ent., 16 (1928), Ser. B, No. 11, p. 212). — It was observed 
in many places in the Ukraine in 1925 and 192G that A. macidipcnnis showed 
a marked preference for domestic animals and some times hibernated in animal 
quarters sheltered from cold and drafts. No relation was found to exist be- 
tween the number of maxillary teeth of A. maculipcnuis and its tendency to 
attack animals, or between the number of maxillary teeth and the size of the 
individual. The size of the mosquito was found, however, to be related to the 
length of the wings, the largest specimens occurring in the southern part of the 
Ukraine. 

The Vermillion spotted newt (Diemictylns viridescens rafiinesqne) as an 
agent in mosquito control, II. Matheson and E. H. Hinman (Amer. Jour. 
3yG*t 9 (1929), No. 1, pp. 188-191). — ^Experiments are reported which show the 
capacity of newts to destroy the mosquito larvae. A single newt destroyed 2S 
pupae in 40 minutes. 

The bionomics of the lesser bnlb flies, Enmerus strigatns Myn., and 
Enmerus tubcrculatus Bond., in south-west England, W. E. H. Hodson 
(Bui. Ent. Research, 17 (1921), No. 4, pp. 373-384* pts. 2). — ^An account of the 
life history and habits oC two important bulb flics. 

Dead Pollenia rudis (Fabr.) as hosts of dermestids, O. J. Spencjer 
(Oanad. Ent., 60 (1928), No. 12, p. 283). — ^Reports of serious infestations of 
dwelling houses in North Toronto, Ontario, by Avth?*e7iu» muscorum L. resulted 
in an investigation which led to the discovery that they were breeding in dead 
bodies of the cluster fly, occurring in attica The breeding place of the carpet 
beetle, which was much less abundant, was not discovered. 

The larvae of Agromyzinae ftrans. title], J, 0. H. de I^Ieijeeb (Tifdsohr. 
Ent., 68 (1923), pp. 195-293, figs. 60; 69 (1926), No. 3-4, pp. 221-311, figs. 69; 
11 (1928), No. 3, pp. H5-118, figs. 31). — ^Descriptions arc given of the larvae of 
leaf-mining Diptera of the subfamily Agromyzinae, their host plants, etc* 

Investigations of the life history and control of the beet fly (Pegomyia 
hyoscyami Pz.) [trans. title], H. Blunck, H. Bbtmer, and O. Kawmawn (Arb. 
Biol. Beichsanst. Land u. Forstw., 16 (1928), No. 3, pp. 4^3-513, pi. 1, figs. S3 ). — 
Following a brief introduction, investigations are reported of studies of this 
pest in northern Hither Pomerania in the years 1924, 1925, and 1926, and in 
Silesia in 1925, 1020, and 1027. References to the literature are also given, 
together with a report upon the natural enemies of the beet fly (pp. 520-555) , 
which latter Jncludcs ii colored plate of eight species and a list of 55 references. 

On the life-history and bionomics of the wheat bulb fly (Leplohylemyia 
coarctata Fall.), J, F, Gemmill (Roy. Phys. 8oc. [Edinb.), Proc., 21 (1926-21), 
No. 3, pp. 133-158, figs. 7).— This account deals with the life history, distribu- 
tion, entrance into and effect on the wheat plant, vitality under different con- 
ditions, other host plants of the larva, and preventive or remedial measures 
suggested. In appendixes, details are given relating to their life history, dis- 
tribution, entrance into and effect on the young wheat plant, vitality under 
different conditions, experiments with other host or possible host plsmts of 
the larva, and other Insect larvae affecting spring wheat. 

Life histories of lady-beetle predators of the citrus aphid, R. L. Mtcxeb 
and W. L. Thompson (Fla. Ent., 11 (1921), No. 1, pp. 1-8, figs. 8).— In this 
continuation of the studies by Thompson previously noted (E. S. R., 57, p, 
456), the authors deal with six additional species of ladybird beetles, namely, 
the blood-red ladybeetle (Cyloneda sanguinea mifnaculala Fab.), the convergent 
ladybeetle (HippodaTuda convergens Guer,), two spotted ladybeetle (OUa ab- 
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domwalfs soMna Casey), ExorUomits marffinlpomis childrenl Muls., twice- 
stabbed ladybeetle, and Vedalia Indybeetle (JRodolia cardhiatis Muls.)- 

The introduction of Cryptolaemus montrouziorl Muls. into ’Bjctypl, W. J. 
Hall {JBuL Ent. Research, 17 (1927), No. Jf, pp. S8o-o92, pis. 2). — ^This Is a 
report of biolof?ical studies of the Australian ladybird boello (C, montivifsicri). 
Introduced into Egypt, this ladybird beetle has become an important enemy of 
tlie hibiscus mealybuc: (Phmaeoreu<< hir.sutvs (Irooii), accounis of which have 
been noted (B. S. B., 5G, p. 4G0), but has failed to check the sugar-cane 
mealybug. 

The species of Phyllotreta north of Mexico, P. H. Cittttendbn (Ent. Anter., 
n. ser., 8 (1927), No. 1, pp. 1-G2, pis. 2, figs. 2). — ^This is a synopsis of the flea 
beetles of the genus Phyllotreta occurring north of Mexico in which 36 species 
are recognized, 17 species and numerous varieties being described as new. 
Tables are presented for their separation. 

The Ijepturinl of America noi*th of Mexico, Pari X, J. M. Swatne and 
R. Hopping (Canada Dept. Mines, Nath Mvs. Canada Bui. 52 (1928), pp. [5]-f-97, 
pl8> IS). — ^This is a rc^poi-t of the results of a study of the tribe lA»pturini of the 
family Oerambycidae. A general introduction and a discussion of genotypes 
are followed by keys to and descriptions of the genera and species. The genera 
dealt with are Pseudopachyta n. g., Pidonia Muls., Idiopidonia n. g., Gram- 
moptera Serv., Alosterna Muls., Pseudostrangalia n. g., Leptura L. (Strangalia 
Serv.), Typocerus Lee., Charisalla Csy., and Anoplodera Muls. A bibliography 
of 47 titles and an index are included. 

Experiments In the control of the round^he'idcd apple tree borer 
(Saperda Candida Eah.) with calcium cyanide, 0. E. Petch (Bci. Apr., 8 
(1928), No. 9, pp. 560--566, figs. 4 ). — In control work with this pest in the 
Province of Quebec, it was killed by calcium cyanide without injury to the 
trees In 1926 and 1927. This insecticide does not become very active against 
the larvae imtil about the sixth hour after It has been applied, and action ap- 
parently ceases after 24 hours. Calcium cyanide mixed with castor oil into 
a paste gave the most satisfactory control against young borers, while shellac 
I)ainted over the burrows of young borer.s gave almost negative results. From 
June 1 to 16 is considered the best time to apply calcium cyanide in that 
Province. In order to secure the best results against tho old borers, it should 
he covered with dirt. Tho use of potassium cyanide at tlio rale of 0.5 oz. 
per tree is said to have killed tho trees. 

A borer pest of eucalypts: The d<»Rtruetlve Phoracantha beetle and its 
control, F. G. 0. Tooke (Funning in Africa, 3 (1928), No. 33, pp. 1165, 1166, 
1170, figs. $). — ^This is an a<*count of P. seinipunctata, one of the two principal 
pests of eucalyptus trees in S<»uth Africa, and means for its control. 

Economic importance of wdreworms and false wlreworms iu Saskatche- 
wan, K. M. King (8ci. Agr., 8 (1928), No. 11, pp. figs. 2). — In this pre- 

liminary report, based upon 5 years of study, 10 wiivwonn species taken from 
cultivated fields and 5 false wireworm species which have been encountered 
are listed and the more important ones briefly discussed. The prairie grain 
wireworm, which Is outstanding at present, also appears to have the greatest 
potentialities for the future; it is independent of grass, although frequently 
abundant in sod. Crj/ptohupnus nocturms (Bsch.) Is typically associated with 
grass. Other Important species are lAmondus pectoraUs Lee., LudAus virms 
(Schr.), Aeolus dorsalis (Say), a species of Agriotini, and Eleodes exirimta 
oowoexioollis Blais, 

"Wireworm injury to cnltivated plants: A contribntion to the study of 
Azotes obscums L* [trans, title], R. Reonibb (Rev. Path, 76g. et Ent. A.gr., 
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15 (1928), No, 2, pp. 40-4'^, pl8. 2, fig, i).— A brief account of the biology, para- 
sites, and means of control of wireworms, and particularly of A, olsourus. 

The systematic status of the mint flea beetle (Ohrysom., Ooleop.) , with 
additional notes, L. G. Gentneb (Canad, But,, 60 (1928), No, 11, pp, 264-266 ), — 
This paper deals with the systematic status of the mint flea beetle (Longiiarsua 
waterhouaei Kuts.), an account <if which by the author has been noted from 
another source (B. S. R, 55, p. 367). 

History of the distribution of the Mexican cotton boll weevil in Okla- 
homa, G. A. BiEBJUiDOBF (Ohla, Acad, 8cl. Froc, yoUa, Un%v,'\, 7 (1927), pp, 
29-34, fig> — ^This account includes a chart showing the annual northern 
boundary lines of weevil Infestation in Oklahoma from 1907. 

New Injurious Curculionidae (Ool.)* Cl. A. 1C. Mabsiiall. (Bal, Ent, He- 
aeaich, 17 (1921), No, 3, pp, 199-218, pi. 1, figs, 2), — ^Descriptions are given of 
23 new curculionids, largely from southern Africa, and 2 from the 3>atch 
East Indies and the Malay Peninsula. The genera Hondurus, HoloiTgnaa, 
Lophobaris, and Omobaris are erected. 

The ABO and X Y Z of bee culture, A. I. and E. R. Root (Medina, Ohio: 
A, I. Root Co., 1929, pp. [15]-f8i5, figs. 693). — ^Tliis revised edition of the work 
previously noted (E. S. R., 49, p. 762) includes articles contributed by several 
specialists in beekeeping. 

A survey of bee-culture in South Africa, A. E. Lundis (Fanning in So. 
Africa, 3 (1928), No, 33, pp. 1119-1181, figs, ^). — ^Thls is a review of the progress 
of apiculture in South Africa in the past 18 yoar^. 

A handbook of beekeeping, I-Vl, E. Zandeb (Handbuoh der Bienenhunde 
in Einseldarslellungen, Stuttgart: Eugm Ulmer, 2. ed,, rev,, 1919, vol, 1, pp. 69, 
pla. 8, figs. 11; 1921, vol, 2, pp, P^s. 12, figs. 14; 1922, vol, 2, pp, JY+232, 

figs, 225; [1921], vol. 4, PP. 711+195, figs. 188; 1920, vol. 5, pp. 7111+221, figs. 
116; 1921, vol, 6, pp. 7111+143, figs. I4), — ^This includes a new edition of 
volumes 1, 2, 3, and 4 of the work previously noted (B. S. R., 29, p. 67). The 
fifth volume deals with the practice of beekeeping, and the sixth, by Zander and 
A. Koch, with honey, 

rossibilities in breeding, B. F. Phillips (Gleanings Bee Cult., 56 (1928), 
No. 12, pp. 768-772, figs, 3). — ^This is a discussion of the possibilities for bee 
breeding resulting from the perfection of a method of artiflclal luseminution 
cf queens by Watson, accounts of which have been noted (E. S. R., 00, p. 252). 

The salivary glands of the honeybee and of bees in general, B. Btjonion 
(Lea Qlandes Salivaires de VAboille ei des Apiairc.s cn Q6n4ral. Montfavet 
(Yaucluse): Lihr, dc Vulgarlsatiion Apicole, 1928, pp. 64, pi. 1, figs, SO). — Fol- 
lowing a r6sum^ of the literature, the author reports upon his anatomical and 
physiological study of the salivary ghmds of bees. A list of 68 references to 
the literature Is included. 

On the transmission of spores of Bacillus larvae White by caterpillars 
of Galleria mellonella L* [trons. title], J. Suibe (BuJ. 8oc. Zool, Fra/nce, 53 
(1928), No. 5, pp, 319-321),— author’s observations have led to the conclu- 
sion that the transmission of American foulbrood by bee moth larvae as 
reported by Vincens in 3924 (B. S. R., 52, p. 758) is accidental, and that there 
is suflleient reason for considering this method of little practical Importance. 

Sterilizing diseased combs, J. I. Hambleton (Gleanings Bee Cult., 56 (1928), 
No. 12, pp, 781-788).— This Is a discussion of the merits of methods of sterilizing 
American foulbrood combs, particularly such as relate to the use of formalde- 
hyde gas. 

A reliable study of Kelty’s method for differential diagnosis of brood 
diseases, B. Hutson and B. G. Oabb (Avner. Bee Jour., 68 (1928), No. 9, p. 
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^7^) _Tlie author found in lests conducted that the Kelty method was 300 per 
cent efficient in the differential diasrno&is of American foulbrood. 

The cause and cure for fermented honey, F. W, Fabian {8cL Agr., 9 
iJt928)f No- S, pp- This is a contribution from the Michigan Experi- 

ment Station, data relating to which have been noted from other sources 
(B. S. R., 60, pp. 12. 66). 

The habits of Alysia manducator (llym., Braconidac) , J. G. Mylhs (Bui, 
Ent Research, 11 (1921), No, 3, pp. 219-229).— A report on the bionomics of a 
braeonid reared as a paruhite of Australasiau sheep maggots. The account sup- 
plements the ittiperSiOf Graliam-Smith (E. S. li., 42, p. 361) and Altson and 
Lefroy (B. S. R., 46, p. 468). 

Two new scelionid parasites of lioensta migratoria li. from Russia, A. A. 
Ogloblin (Bui, Ent, Research, 11 (1921), No, 4, pp, 393-404, figs, 1). — ^A descrip- 
tion is given of two new species of Scello rearod from eggs of L. migratoria, one 
in Poltava Province and the other in Turkestan. 

Parasites of the carnation leaf roller Tortrix pronubana Hb. [trans. 
title], R. POXJTIERS (Rev. Path. Vdg. et Ent, Agr„ 14 (1921), No. 3, pp, 221^221),— 
Notes are presented on six species roared by llu author from T. pronuhana in 
the vicinity of Antibes and Menton since 1923. 

Methods for collecting parasites of earwigs, W. M. Davies (Bui, Ent, 
Research, 11 (1921), No. 4, pp, 341-350, pi. 1, fig, D.—Thls is a contribution 
from the Rothamsted Experimental Station on methods. 

On two new parasites from 'U'est Africa bred from the cacao barksapper 
(Sahlbergella) , D. S, Wilkinson (Bui. Ent. Research, 11 (1921), No, S, pp 
S09S11, figs, 2). — ^The braeonid Euphorus sahlhergellae reared from the capsid 
bug BahVbergella Mngularis Hugh, a serious pest of cacao trees in the Gold Coast, 
and the Ichneumonld Mosochorus melanothoraa;, probably iMxrasitic on E. sahl- 
hergellae, are described as new. 

Biological studies of two hynienopterons parasites of aquatic insect 
eggSt 0. H. Martin (Ent. Amer., n. ser., 8 (1921), No. 3, pp. 105-156, pis. 3 ). — 
This is an account of studies of the life history and bionomics of Ti iohogramma 
minutum Riley and Tiphodytes gerrfphagus (Marchal) in Michigan. A list of 
63 of the more than 160 known hosts of T. mnutiim ropresontlug 7 orders, 
based largely on that given in the paper of A, A. Girault,* is included. Four 
of the species, namely, Sialis infumata Newm., Olirysops cwcltans Walk., 0. 
striatus O. S., and Tahanus laalophihalmus Macq., arc recorded as hosts for 
the first time. 

The parasites of Dendrolimns pini li. and Dymantria nionacha li. ftrans. 
title], Tu, Ritowski (Rooz. Nauk Rolnicz, I Lcsiiyoh (Polish Agr. and Forest. 
Atm.), 19 (1928), No. 1, pp. 1-12; Qer. ahs., pp. 10-12; abs. m Rev, Appl. Ent., 
16 (1928), 8cr. A, No, 5, pp. 236, 231). — ^The anthomyiid Musoina pabulorum is 
said to have been tho chief parasite of D. pini in forests along the banks of 
the Vistula in Poland, where it and L. monacha have been causing consider- 
able damage. About CO per cent of the larvae of D, pini are parasitized by 
It. M, stabulans Fall, and the stable fly are next in importance, tbe latter 
being recorded for the first time as a parasite of this host. Sarcophaga 
\(Agria) afftnls Fall, is an important parasite of both pests, parasitism by it 
amounting to from 10 to 15 per cent and from 30 to 40 per cent, respectively, 
in these hosts. It also parasitized the satin moth and the gipsy moth. Refer- 
ence is also made to the attack of other parasites. 

Preliminary note upon the discoTery of parasites on the eggs of Dia- 
traea saccharalis In Tnoumdn [trans. title], H. E. Box (Rev, Indus, y Agr. 

»Bul. Wis, Nat. Hist Soc., n. ser., e (1011), No. 4, pp. 136-186. 
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Tucumdn, 18 (i087), "No, 1-2, pp. 5-8, 2; irons, in Planter and Sugar Mmfr,, 

80 (1928), No, 19, p, 36S), — ^Tlie author reports that the egg parasite THcho- 
gramma minutum Bilcy and a proctotrupoid, Profamirua sp , attack the eggs 
of the sugar-cane borer (D. saccJiarahs 'bolitorellus ZelL) in Tucumfin, Argen- 
tina. In some sections the destruction of eggs by these parasites was as 
high as 80 per cent, but the general average of such i>arasitism for all local- 
ities from, which samples have been collected would appear to be around 
50 per cent, showing the conditions to be quite similar in this respect to 
those in tropical cane-growing countries in the West Indies and northern 
South America. 

Parasites of Perrisia pyri Bouch6 (Blpt., Oecidom.) [trans. title], 0. 
FERRikBE (Bul, Ent, Research, 11 (1921), No, Jt, pp, ^21, J^22), — ^This is an 
annotated list of 10 species collected by J. G. Myers in Versailles, France, 
in the summer of 1925 as parasites of P, pyri, the pear leaf-curling midge. 
Only three, Inostemma hoscil (Jur.), Mlsocy clops marchali Kieff., and Tory mas 
aVbreviatus Boh., were of economic importance. 

[Studies of the hourglass or black widow spider (Latrodectus mac- 
tans)], E. Troise (Compt, Rend, Soc, Biol, [Pam], 99 (1928), No, SI, pp, 
1431-1434 ), — ^Two contributions are here presented, (1) The Pharmacodynamic 
Action of the Venom of Latrodectns mactans (pp. 1431-1433), and (2) 
Serum Active against the Venom of the Spider Latrodeotus mactans (pp. 
1433, 1434). 

A local outbreak of the winter or moose lick, Dcrmacentor albipictus 
Pack. (Ixodoidoa) In Saskatchewan, A. E. Cameron and J. S. Fttlton (Bui, 
Ent, Research, 11 (1921), No, 3, pp, 249-251, figs. 8), — ^An account of a common 
parasite of moose, elk, and deer in the forests of northern Saskatchewan, 
where it may attack and cause serious losses among cattle and horses per- 
mitted to gi’aze in the haunts frequented by its native hosts. It is pointed out 
that deaths among the moose are frequently attributed to its ravages. 

A new recurrent fever spirochete pathogenic for the guinea pig, Splro- 
chaeta sogdianum, transmitted by Ornithodorus papilUpes [trans. title], 
C. Nicolle and 0. Anderson (Compt. Rend. Acad, Set. IParisJ, 181 (1928), No. 
18, pp. — This is a brief acconni of experimental studies with the white 

rat, guinea pig, and Macacua monkey in vhich a new spirochete, to which the 
name 8 , sogdianum is given, was found to bo transmitted by the tick 0. 
papilUpes. 

A new recurrent fever spirochete pathogenic for the guinea pig, Splro- 
chaeta sogdianum, transmitted by Ornithodorus papillipes [trans. title], 
0. Nicolijb and C. Anderson (Aich, Inst. Pasteur Tunis, 11 (1028), No, 4, pp. 
295-309, figs, 2), — This is a more detailed account of the Investigations noted 
above. 

The Myriopoda of South Africa, 0. Attems (Ann. So. African Mus., 86 
(1928), pp. V2I-{-431, pis. 26, figs. 8.J).— This is a monograph of the Myriopoda 
of South Africa. Part 1 (pp. 4-21) deals with faunistic remarks and part 2 
(pp. 21-410) with taxonomy. Part 3 (pp. 410-431) consists of a 3-page list 
of the literature and an index to the genera and species, a number of which are 
described as now. Keys to the genera and species are included in the systematic 
section. 

AimiAL PRODUCTION 

Growth, W. J. Robbins, S. Brody, A G. Hogan, 0. M. Jackson, and O. W. 
Gbbbnb (Neto Haven: Yale VMv, Press; London: Humphrey Milford, Osoford 
Univ. Press, 1928, Xin+189, pi 1, figs, 85).— This treatise is a compilation of 
tt series of popular lectures delivered under the auspices of the Missouri Chapter 
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of Sigma XI, and designed to give a comprehensive conception of growth. The 
first chapter deals primarily with the nature of growth. The statistical, nu- 
tritional, and morphological aspects of growth are discussed in the following 
three chapters, and the final chapter deals with the physiological regulation of 
growth. Appended is a bibliography for each section of the treatise. 

The influence of the degree of fattening on the feed consumption per 
kilogram of growth ftrans. title], S. Lars&on (Mc(I(l(*L Cattralanst. Fdraoksv, 
Jordhruksonirddct [Sf/oedew], No. SJ8 (J02S), pp. 20\ .1; Eng, pp, 

S4-26 ). — The niiitcrial used as the source of data for this study was obtained 
with pigs from Iho Astorp Exix'rimont Station and from Danish experiment 
stations. 

Of the characters recorded the thickness of back fat was found to be the 
best measure of the degree of fattening and also a good indicator of bacon 
quality. There was a negative correlation between the degree of fattening and 
length of body of pigs slaughtered at the same weight. Between thickness of 
back fat and thickness of belly there was a weak positive correlation. The 
coefficient — 0.3r)±0.()7 shows a negative correlation between thickness of hack 
fat and weight of head and legs. An increase of 1 cm. in thickness of back 
fat was accompanied by an average decrease of 0.3 kg. in the weight of head 
and legs. Thebe results led to the conclusion that the larger pigs make the 
best bacon hogs, bince at the usual slaiightoring weight of 00 kg. (about 200 
lbs.) they have not put on as much fat as the smaller hogs. 

Further studies showed that in the different weight classes the animals writh 
less fat consumed somewhat less feed per kilogram of growth than animals in 
higher condition. The thickness of belly was found to exert more influence 
on the weight lost at slaughtering of gilts than on similar loss for barrows. 
An increase in the thickness of back fat and belly was accompanied by a decrease 
in loss at slaughtering, and thickness of back fat exerted its greatest influence 
in this respect upon the lighter weight animals. 

Experiments in pork production for 192S7 at the Astorp Experiment 
Station [trans. title], N. Hansson and S. Bbngtsson {UlcddeL Centralanat, 
Fdradksv, JordbruMornnhlet [^weden'i^ No. 339 (J928), pp. 53, fig. 1; Eng, aba., 
pp, 5i--^d).---The results r^)orted in this publication are based on. 54 experi- 
mental groups made up of 200 individuals slaughtered during the year. Data 
were obtained ou the breeding, feeding, slaughter, and grading oP the animals, 
and the results were compared with those obtained in other years (E. S. It., 64, 
p. 466) us to the suitability of the Bwedish farm breed and the Yorkshire breed 
as bacon producers. 

During 1927 tlio farm breed made the fastest gains and <‘ousmiu‘d loss feed 
per kilogram of growth, but lost more weight at slaughtering I ban the York- 
shires. The farm breed yielded a smaller amount of bacon and graded lower 
in firmness of back fat and for development of hams and boUy bacon, but 
graded higher in length of body and thickness and distribution of back fat. Of 
the farm breed pigs, 67 per cent were graded in class 1 for export bacon, while 
only 52 per cent of the Yorkshires were graded in iliis class. It has been found 
that by careful selection of breeding slock, especially in some strains, it has 
been possible to Improve the quality of bacon, and also that the use of sires 
of desirable qualities is the quickest way of forming a uniform herd that will 
produce animals of good bacon type. 

Records show that pigs which are well developed at 3 weeks of age grow 
faster, require less feed per unit of gain, and when slaughtered grade somewhat 
hlghex* than pigs not so well developed at that age. However, the weight of the 
entire litter at 3 we^s of age can not be used as a criterion for the future 
development of the Utter. 
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Relative energy value of alfalfa, clover, and timothy hay for the main- 
tenance of sheep, H. H. MrrcnELL, W. G. Kammlade, aud T. S. Hamilton 
(TlUnoia 8ta. Bui, 317 (1928), pp, 125-1 Ql, figs, 5), — ^The first experiment 
reported in this publication is a moie detailed account of work previously 
noted (B. S. R., 5C, p. 367). 

The second exiierimont reported is also a coutouation of previous work 
(E. S. R., 00, ID 257). From the data obtjiined the authors conclude that the 
metabolizable energy of timothy hay is more completely utilized in the main- 
tenance of sheep than is the metabolizable energy of alfalfa hay. Since the 
metabolizable energy per unit of dry matter is approximately the same in both 
hays, these results iudicato that the net energy value of timothy hay is con- 
siderably higher than that of alfalfa hay. 

It was found that on a plane of undernutrition fat is withdrawn from the 
muscular and glandular tissues before the marrow fat is affected. Due to the 
withdrawal of fat. the ratio of protein to moisture in the body was increased. 
Undemutrition did not materially afiCoct the composition or chemical growth of 

WOOL 

Recent work on the digestibility of English cereals, E. T. Halnan 
(Sarper Adams Util, Poultry Jour., 13 (1927-28), No, 10, pp. 468-470), — A. study 
of five varieties of English wheats by the poultry nutrition section of the Uni- 
versity of Cambridge, England, showed but little variation in their digestibility. 
Three varieties of oats .showed a rather wide range of digestibility, and these 
variations were closely associated with fiber content The results show that 
poultry do not digest fiber to any considerable extent, and that fiber should not 
be considered a source for them of food nutrients. 

The influence of confinement on the production of White lieghorn 
pullets, P. 0. Bobby (Harper Adams Uttl. Poultry Jour,, IS (1927-28), No* 10, 
pp. 471-477, figs. S), — In this study at the Harper Adams Agidcultural College, 
England, 3 lots of 40 Leghorn pullets wore observed for a period of 40 weeks 
beginning September 20. During October all birds had access to grass runs, 
and 1 lot, used as a check, was allowed access to the run throughout the test 
On October 30, 1 lot was confined in a house with a board front and ordinary 
glass in the windows, while another lot was confined in a house with a wire 
netting open front. The latter lot was allowed to go out into the grass runs 
again on March 16. The other lot was divided into 2 groups at this date, and 
1 group was fed 2 per cent of cod-liver oiL Neither of the divided groups was 
allowed outdoors. The feeding with the above exception was the same in all lots. 

The birds in the check lot laid more eggs than any of the other lots, the 
advantage being gained during the v^rinter months. Production in the lot con- 
fined in the open front house rose markedly when the birds were allowed out- 
doors. The difCorence in the pro<]uetlon of the above lots during February and 
March is statistically significant. Production in the lot confined in the glass 
front house was quite low. These results confirmed those previously noted 
(E. S. R., 58, p. 168). 

After cod-liver oil was added to the ration of one of the confined groups, 
production rose to a level closely approximating that of the lots in the grass 
runs. No signs of nutritional disturbance were apparent in any of the lots 
until February, and then birds in the glass front house began to show signs of 
leg weakness. Some of these birds were treated with ultra-violet light and 
recovered in 10 days, while others dosed with cod-liver oil recovered In 8 days. 
In all, 18 birds were treated for leg weakness. The thyroid glands of the birds 
confined during the winter were found to be enlarged, and there was also- a 
loss of body weight There was no significant difference in the mean egg weight 
of any of the lots. 
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Abnormal embryos In relation to mortality during incubation, F. B. 
Hutt {Harper Adams Util, Poultry Jour,, 13 {102't-28), No, 11, pp, — 

More than 32,000 nnliatched oggs from thre^' commercial flocks and from the 
flock of the animal breeding research department, University of Edinburgh, 
Scotland, were examined in this study. Of the fully formed dead chicks over 65 
per cent of the deaths were due to malposition of the embryo. The Intc^nslty 
of chondrodystrophy varied with the source of the eggs and with the season 
of the year. Deaths from this <^ause varied from 1 to 8 per cent of the embryos. 
Monstrosities were responsible for slightly less than 4 per cent of the dead 
embryos examinc^d. 

Babbit growth studies under commercial conditions, W. K. Wilson 
(Harper Adams Util, Poultry Jour,, 13 (1921-28), No. 11, pp, 581-588, figs, 6),— 
Data on the growth of 3 groups of rabbits, cousisting of White Angora, Havana, 
and various other breeds, as ascertained at the Hari)ei* Adams Agricultural 
College, England, are reported. The young were weighed as litters as soon as 
it was deemed safe to handle them, but afler they had received identification 
marks they were weighed individually. The weighings w'ere made twice a week 
for approximately 1 year. 

It was found that growth was comparatively slow until a short time after 
the young left the nest. From then to about 4.5 to 6 months of age, growth 
was rather rapid, after which increases in body weight occurred at a slower 
rate. Local conditions such as food and wentlior influenced greatly the irregu- 
larlties in the growth curves. Insufficient material was obtained to show any 
significant differences in the growth rate of the sexes. 

The standard of perfection for American domestic rabbits, M. W. Meek 
(Los Angeles: Amer, Rahhii Assoc,, 1928, pp, IH, figs, 80), — ^The origin, history, 
and description of the recognized varieties of domestic rabbits, with the present 
American and foreign standards, are presented In this treatise. 

DAIET rARlUlTG— DAIEYUra 

[Report of proceedings of the World’s Dairy Congress, lOSiS] (London: 
World^s DaM'y Congress Com,, 1928, pp, VlJ+896, figs, 63) , — Executive material 
and other miscellaneous information, together with the following papers in 
addition to those noted elsewhere, which vs ere presented at the various sections 
of the Congress held June 20 to July 12, 1028, at London, Reading, and the 
Royal Show, Nottingham, England, and in Scotland, are included in this re- 
poit. 

Milk production, — ^Limiting Factors in iho Feedings and Management of 
Milch Cows, by R. B. Boutflour (pp. 15-38) ; The Feeding of Dairy (^ows, by J. 
Mackintosh (pp. 10-25) ; The Protein Requirements of Dairy Cows, by S. 
Weiser (pp. 20-29) ; The Feeding of the Dairy Cow, by M. Eschwoller (pp. 29- 
41) ; Calcium and Phosphorus in the Metabolism of the Laciatlng Animal and 
Factors that Influence Their Assimilation, by J. B. Orr and H. E. Magee (pp. 
42-44) ; Some of the Effects Produced in the Richness of Cows* Milk by Feeding 
Cod Liver Oil, by J. Golding (pp. 44-49) ; The Rational Use of Skimmed Milk 
in the Feeding of Calves, by B. Van Godtsenhovon (pp. 54r-59) ; The Importance 
of Salt in the Feeding of Dairy Cows, by B, Marre (pp. 59-69) ; Milk Recording, 
by H. Jackson (pp. 69-71) ; Milk Control in Belgium, by M. J. de Tilloux and 
M. G. Verpoorten (pp. 71-79) ; Milk Control Associations and Stud Book Keep- 
ing in Hungary, by O. Wellmann (pp. 79-83) ; Production of Hygienic Vitamin- 
ized Milk (Ultra-Lakta), Prague, Czecho-Slovakia, by V. Bronsky (pp. 88-90) ; 
The Dalrymen*s League and Its Milk Pool In the U. S. A., by J. D. Miller (pp. 
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90-97) ; Education and Advisory Work amongst Milk Producers, and the Han- 
dling of Milk at the Farm, by S. Williams (pp. 302-309) ; Dairy Education in 
Hungary, by O. Gratz (pp. 310-312) ; The Instruction of the Dairy Staff, by 
F. Zaribnicky (pp. 312-314) ; Relationship between the Milk Producer and the 
Milk Dealer, by O. King (pp. 314-322) ; Purchasing Milk on a Quality Basis, 
by E. White (pp. 323-328) ; The Role of the Association of Milk Producers, and 
Their Methods, by M. Mesureur (pp. 335-342) ; The Standardisation of the 
Quality of Dairy Products, by R. M. Veeman (pp. 342-344) ; Indian Dairying, 
by W. Smith (pp. 344r-352) ; and Lord Lister as a Pioneer of Clean Milk Pro- 
duction, by Gorini (p. 355). 

Milh dlstritutiou and manufacture, — Scientific Work in the Sphere of Schem- 
ing, Building, and Ai*ranging of Dairies, by B. Lichtenberger (pp. 100-107) ; 
A New Investigation Concerning the Low Temperature Pasteurisation of Milk 
and a Re-action for Controlling the Pasteurising Temperature, by S. Orla-Jensen 
(pp. 107-127) ; The Safety Factor of Pasteurised Milk, by H. C. 0. Mann (pp. 
127-133) ; Studies in the Holding Method of Pasteurisation, by G. D. Torre 
(pp. 134, 135) ; On the Pasteurisation of Milk in the Production of Some Typos 
of Italian Cheese, by G. Fascetti (pp. 135, 136) ; Metals and Their Various 
Influences on Milk, by O. F. Hunziker (pp. 130-151) ; Guarantees as to Purity, 
Genuineness, and Composition of ihe Dutch Milk and Milk Products, by A. 3. 
Swaving (pp. 167-177) ; Hungarian Government Regulations for the Milk 
Industry, by P. Tolnay (pp. 177-180) ; Connection of the Activities of Adminis^ 
trative and Judicial Authorities in the Production, Treatment, and Utilisation 
of Milk, by Devich (pp. 180-184) ; Some Factors Influencing Viscosity in Cream, 
by G. T. Pyne and J. Lyons (pp. 184-188) ; Dry Milks, by H. E. Van Norman 
(pp. 364-370) ; Some of the Physical and Chemical Properties of Powdered 
Milk, by A. Miyawaki (pp. 376-376) ; Development of the Ice Cream Industry 
in the United States, by F. Rasmussen (pp. 382-391) ; Newer Phases of Process- 
ing Ice Cream, by G. D. Turnbow (pp. 391-407) ; The Manufacture of Ice Cream 
in Belgium, by A. Mortens (pp. 407-409) ; Retail Distribution of Milk in Large 
Cities, by B. A. Evans (pp. 409-418) ; The Tran^rt and Distribution of Milk 
in India, by N. N. Bhose (pp. 419-423) ; The Importance of Yoghourt for the 
Tropics, by O. Laxa (pp. 423, 424) ; Methods of Grading Butter as Practised in 
Various Countries, and Their Influence on Manufacture, by G. S, Thomson (pp. 
424-432) ; Aiislraliau Methods of Manufacture and Grading of Butter for Ex- 
port, by F. Wigan (pp. 432-436) ; Butter Control in Belgium, by J. Brabant 
(pp. 430-441) ; Canadian Cheese in the World’s Market, by J. A. Ruddick (pp. 
449-466) ; The Lipolysis of Worked Butter, Several Days after Preparation, by 
0. Gratz (pp. 456-406) ; Activated Milk, by Hoffman (pp. 400-462) ; and On the 
Microbial Flora of Belpaese, by Q, D, Torre (pp. 402, 463). 

Milk eomwmptlon, admln4stration, and control , — ^Nutritional Value of MUk 
and the Importance of Milk in the Human Dietary, by E. V. McCollum (pp. 
510-617) ; The Value of Dairy Produce in the Diet during the School Age, and a 
Comparison between the Diet of a Child in a Poor Industrial District and that 
of a Public School Boy in England, by 0. Maun (pp. 517-642) ; Ihe Direct and 
Indirect Determination of the Energy Power of Milk in Relation to the Nutri- 
tive Needs of the Child, by E, Savini and 0. Garzia (pp. 643-648) ; Milk and the 
Public Health from the Standpoint of Communicable Disease, by J. Robertson 
(pp. 548-663) ; The Importance of Milk as a Public Health Agent, by H. R. 
Kenwood (pp. 663-669) ; Is Milk Only to be Regarded as Food? Or Is It also 
an Important Part in the Biological-Chemical Working of Both Human and 
Animal Bodies? by Seidel (pp, 559, 660) ; Increasing Consumption of Dairy 
P^ucts by Educational Methods, by F. D. Munn (pp. 667-678) ; Propaganda 
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^th regard to the Cousmnptiou of Milk, by J. G. Stapleton (pp. 579-584) ; New 
Wajs to Increase the Consumption of Milk, by S. Weiss (p. 585) ; Propaganda 
for the Consumption of Milk, by Shaw (pp. 58(M)88) ; The Milk Propaganda 
Campaign iii AusUla, by M. Ertl (pp. 588-591) ; and The Formation of a 
Central Olliee of Proiiaganda Organisations, by M. Bber (pp. 591-593). 

Animal pliyalology in reference to milk production. — ^Thc Nutritive Require- 
ments of Milk-(*ows In Relation to the Composition of IVIilk Produced, by N. 
Hansson (pp. 190-197) ; The Specific KfiCoct of Foeding-siulfs on the Milk Yield 
of the Cow, by J. Hansen (pp. 190-203) ; The Problem of Correction of Milk 
Yield and Butter Pat Yield for Age, by J. W. Gowon (pp. 20*4-223) ; The Stand- 
ardisation of a Lactation Recoid, by H. G. Sanders (pp. 22:1-228) ; The Necessity 
for Milk Recording Societies to Publish the Quantity of Milk and Fat Content 
Actually Observed, Whatever May Be the Value of Corrections for Ago, Service 
Period, etc., by Voitellior (pp. 228-233) ; Data on the Lactation Records as a 
Basis for a Rational Breeding for Production, by C. Zwagermaii (iip. 233-244) ; 
Breed Standards and Point Adjustments for Age and Period of Lactation in 
Milking Trials, by M. K White and T. J. Drakeley (pp. 244-274) ; Factors 
Affecting Milk Yield, by Tuff (pp. 276-281) ; A Comparison of Milk Yields Given 
by Heifers In Their First Lactation with Those Given by the Same Animals at 
Later Periods, by B. J. Roberts (pp. 281-288) ; Is There Any Relationship be- 
tween the Age of the Heifer at First Calving and Her Ultimate Production? by 
A. 0. M’Candlish (pp. 288-291) ; Correlation between the Surface of White 
Markings in the Colour of Holatein-Friesian Cows and Their Productiveness 
r MI Iking Records and Percentage of Pat in ]\Iilk) (pp. 292-294) and Correlation 
between fhe Colour of Muzzle and Milking Productiveness among Polish Red 
Cows (pp. 294r-296), by R. Prawocheiiski ; and The Individuality of the Mam- 
mary Glands of the Cow, by J. Proks (pp. 29(J-299). 

Dairy ’bacteriological teob/nique, — The Casein Splitting Properties of Starters, 
by Barthel (pp. 654-056) ; The Judgment of Milk from the Hygienic Point of 
View, with Special Reference to Conditions in Denmark, by Orla- Jensen (pp. 
656-660) ; The Identification of Acidoproteolyies, by 0. Gonnl (pp. 663-665) ; 
The Control of the Sanitary Quality of Market Milk, by R, S. Breed (pp, 666- 
670) ; Modern Methods of Laboratory Control for Milk Supply, by Mohr (pp. 
673-689) ; The Quantitative Smear-Culture : A Simple Means for the Bacterio- 
logical Examination of Milk, by Burri (pp. 690-697) ; Methods of Testing the 
Cleanliness of Milk in Germany, by 0. F. Van Oijen (pp. 097-710) ; and A Study 
of the Use of the Methylene-blue (Reducta^io) Test In the Grading of Milk, by 
M, Grimes (pp. 713-716). 

Dairy chemical technique. — ^Natural Variation in tlie Composition of Milk, and 
tlie Diflieulties Encountered in Distinguishing botwt'en Abnormal and Adulter- 
ated Milk, by H. T. Oranfleld (pp. 720-723) ; The Fret‘zing Point of Milk, by 
J. D. Filippo (pp. 723-725) ; The Freezing Point of Milk ass a Moans of Detect- 
ing Added Water, by J, H. Buchanan and O. B. Lowmau (pp. 725-733) ; Tlie 
Value of the Refractometer in Milk Analysis, by G. D. Elsdon and J. R. Stubbs 
(pp. 740-743) ; Appreciation of the Refractometer Test, by J. Hanley (pp. 
744r-767) ; and The Ash and Non-Fatty Solids Content, the Specific Gravity, and 
the Determination of the Refractive Index of the Calcium Chloride Serum in 
Individual Samples of Milk, by L. B4m (pp. 767-770). 

General. — ^Milk Consumption and the Growth of School Children, by J. B. Orr, 
G. Leighton, L. Mackenzie, and M. L. Clark (pp. 778-786) ; Milk Selling Agency, 
by A. E. Magee (pp. 793-797) ; Casein, by 0. Porcher (pp. 800-810) ; The Dis- 
coloration of Commercial Casein, by O. Laxa (pp. 810, 811) ; The Dairy Short- 
horn, by R. Hobbs (pp. 814-817) ; Kerry OatUe, by N. Zambra (pp. 820-826) ; 
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English Jersey Cattle, by K. W. Bdl (pp. 828-832) ; The Red Poll, by D. Brown 
(pp. 832-884) ; and The Ayrshire Breed, by W. T. R. Honldsworth (pp. 834- 
83T). 

Forty-sixth report of the Dairymen^s Association of the Prorlnce of 
Quebec, 10Z7 {Dairymen^B Assoc, Prov, Quebec Ann, Rpt., (iP27), pp, 
fig- 1 )- — ^This is a report of the association and of the Dairy School 
of the Province of Quebec, Canada, and includes a number of papers on dairying, 
most of which are of popular interest. 

Feeding cocoa meal to dairy heifers, H. B. Ellenbeeoer and R. D, Apmn 
(Vermont 8ta. Bui, 28.^ (1928), pp. 19, figs. 6 ), — Continuing the study with cocoa 
meal (E. S. R., 58, p. 770), 6 Holstein heiter calves were divided into 2 lots of 
4 and 2 animals each when 2 weeks old. They were fed on whole milk at first 
and then gradually changed to skim milk. During the first three months they 
were fed all the grain they would consume. Mixed hay, corn silage, and a 
mineral mixture were fed throughout the test after the calves were weaned. 
A grain mixture containing 15 per cent cocoa meal was fed to the lot of 4 calves, 
while a ration of similar nature but without the cocoa meal was fed to the 
other group. The animals were fed until they were 2.5 years old, and were bred 
when 19 to 20 months of age. During the summer they were on pasture and 
during the winter in barns and open yards. Weights and measurements were 
made monthly of each animal. 

During the first 3 months the calves receiving cocoa meal had a tendency to 
scour. Tills ration was also rather unpalatable and less of it was eaten. 
These two factors caused the calves so fed to gain less than the other lot. The 
difference in palatability was noticeable throughout the test, although after the 
first 3 months the animals consumed their allowance of feed, and after the 
initial difference in growth and physical condition both lots were about the 
same, OPwo heifers receiving cocoa meal aborted their calves, but this could 
not be wholly attributed to the feed. After freshening, the heifers fed cocoa 
meal would not consume all of their grain allowance and two developed ab- 
scesses on their legs. When changed to a standard grain ration, the milk flow 
of the heifers fed cocoa meal was increased but the butterfat content was not 
affected. 

From the results obtained the use of cocoa meal for dairy calves and heifers 
is not recommended. 

Chemical .sterilization of milk bottles in relation to tubercle bacilli, 
E. M. Wade, 11. W. Auohtbald, and H. A. Whittakee (Jour. Bad., IB (1928)^ 
No, 3, pp. 180-194) • — til an effort to determine the most effective chemical for 
sterilizing milk bottles exposed to contamination with tubercle bacilli at various 
institutions, the State Board of Health of Minnesota conducted a series of three 
experiments, using guinea pigs as laboratory animals. In each series a fresh 
sputum specimen was obtained from a positive case and rendered homogenous 
by shaking in an agitating machine. The specimens were treated with different 
chemicals for varying Intervals^ and the guinea pigs inoculated with the material 
and later examined for tuborcnlar lesions. 

It was found that calcium hypochlorite in the usual dilutions and even up to 
SOQ parts per million available chlorine was not dependable as a sterilizing agent 
for human tubercle bacilli. Chloramine in dilutions of from 98 to 96 parts per 
million available chlorine used for 3 minutes was effective in destroying the 
bacilli, and stronger solutions used for shorter periods were also effective. 

Butterfat tests, W. F. Jensen (N. T. Prod, Rev. and Amer, Creamery, 66 
il928), No, 25, p. J282).“-A comparison o>f the results of several recognized 
methods for butterfat determinations of 20 samples of buttermilk showed that 
when tested by the official Roese-Gottlieb method the average percentage of 
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fat for all samples was 0.81. The American Association test gave an average 
of 0.83 per cent fat; the Babcock lest, using the skim milk bottle, 0.47 per 
cent; and a modified Babcock lest 0.6 per cent. 

The modified Babcock test, as suggested by J. 0. Brown, is made with the 
skim milk bolUc, using 9 gm. of buttermilk lo which is added 13 gm. of sulfuric 
acid. The mixture is revolved in tlie contriliigal tchter for 15 minutes at not 
less than 1,100 revolutions per minute. Sufficient hot water to fill the bottle 
to the neck is added and then revolved for 5 minutes. More hot water is added 
to bring the fat column up into the neck of the bottle and revolved for 1 minute. 
The fat column is then clear and ready to read. 

A thermopliile coagulating milk under practical conditions, R. V. Hus- 
SONG and B. W. Hammer (Jour. Baot., 15 (1928) t No. 5, pp. J79-188)- — Samples 
of skim milk intended for drying were obtained by the Iowa Experiment Sta- 
tion from a commercial plant. The milk had been pasteurized at from 71 to 
77® C. and held while hot in a wooden vat for periods up to 24 hours. The milk 
at this plant curdled occabionally while still hot. From these samples was 
isolated a strict theimophile which coagulated milk rapidly at 71®. The 
organism produced lactic acid of the typo, while the formation of volatile 
acid was very low. The soluble nitrogen in milk in which the organism grew 
was only slightly increased. Since it is believed to be an undcscribed species, 
the name Baoillua calidolactis is proposed for it, and d(‘ScriptIons of its mor- 
phology, cultural characteristics, and biochemical features are given. 

A strain of Clostridium wclchii causing abnormal gassy fermentations 
in Emmenthal or Swiss cheese, W. R. Albus (Jour. Boot., 15 (1928), No. S, 
pp. 20S-206). — From a Swiss cheese which showed abnormal gassy fermentation 
a nonpatbogenic strain of C. weJoUii was isolated at the U. S. I). A. Bureau of 
Dairy Industry. A large number of cheeses have been made from milk Inocu- 
lated with this organism and both “niszler” and “pre.ssler” typo.'fl of gassy 
fermentation produced. On the other hand, it was shown that some factor or 
group of factors other than the presence of this organism plays an important 
part in the occurrence in the cooked cheeses of gassy lermentation. 

The cheese industry, n, M. Beau and C. Bouroain (Ulnduatrie Fromag^e. 
Paris: J.-B. BaUlidre <& Sons, 1927, pp. 216, ftps. 68). — In this second treatise 
dealing with the manufacture of cheese (B. S. E., 58, p. 69), the authors discuss 
the location of cheese factories as to availability and source of raw material, 
A general outline is given of the processes involved in cheese making, together 
with specific Information relating to many kinds of chooses. 

No marked dilTerence in dry nkim for ice cream, W. E. Price and B. 
Whitaker (Butter and Cheese Jour., 19 (1928), No. S7, p. 62). — ^Dry skim milk 
made by the spray, vacuum roll, and open roll processes was made into ice 
cream of various compositions in studios at the Now T(»rk Cornell Experi- 
ment Station. Determinations were made of the influence of these types of 
dry skim milk on the properties of the mix, freezing characteristics, and 
auality for approximately 100 batches of ice cream made with the regular 
equipment. 

It was found that the titrable acidity was higher in mixes made with open 
roll dry skim milk than with either of the other types, in which it was the 
same. The pH value was the same in all cases. The basic viscosity was 
greatly increased in mixes made with the open roll type. The most soluble 
types of dry skim milk developed sw^l most rapidly, hut the less soluble types 
developed practically the same swell if whipped sufficiently long. Any off 
flavors in the dry skim milk were apparent in the resulting ice cream, and the 
open roll type developed a characteristic flavor which could be partially offset 
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by using large amounts of fat in the mix. The most insoluble types of dry skim 
milk produced tlie fomoothest texture ice cream. Differences in the body or in 
deterioration in quality during storage that could be attributed to the different 
typos were not detected The open roll type of dry skim milk gave a slightly 
jellowish tint to the ico cream. 

A modified mctliod of applying the Dahlberg test, M. E. Pakioeb {he 
C^eam Rev. 11 {19 iS), No. ii, p. 71). — The author dohcribe-? a modification of 
the method of testing gelatin Jor determining the quantity required for ice 
cream mixes, sherbets, and water ices as previously described (E. S. R., 53, 
p. 475). 

VETEEINAEY MEDICISTE 

Hematological stndics of some diseases of cattle, swine, and goats 
rtrans. title], J. Rudolf (Devi. Tierarztl. Wtimschr., 86 (1928), No. 26, pp. 
J^ff5-Jtol ). — ^The diseases in which blood studies weie made, the details of which 
are presented in tabular form, aie bovine tuberculosis, parturient paresis, 
influenza, foot-and-mouth disease, catarrhal fever, gastrointestinal intoxication, 
endometritis, swine plague, swine eiysipelas, swine paratyphoid, osteomalacia 
of the goat, enzootic shote pneumonia, rickets, lungw'orm pneumonia, etc. A 
list is given of 20 references to the literature. 

[Contributions on economic parasites] {Jow\ Para\itoI., 15 (1928), No. 2, 
pp. 135-149). — ^Abstracts are gi\tn of papers i)re5ent(Ml at the fourth annual 
meeting of the American Society of Parasitologists hold at New York City, 
December 27-31, 1928, among which arc the following: Effect of Helminthiasis 
on Resistance of Chickens to Parasitism, by J. E. Acker t and R. W. Jones 
(p 135) ; Changes in th<» Acid-Base Equilibrium of the Blood of Rats Infected 
with Trypanosoma equiperdmi, by J. Andrews (p. 135) ; Observations on the 
Life History of the Swine Stomach “Worm, PJii/soceplialus sexalatus, in the 
United States, by E. B. Cram (p. 130) ; and Observations on the Ifife Hlstoiy of 
StepTiamirue denfatus, by B. Schwartz and B. W. Price (pp. 145, 140). 

The action of phenol and formol on aerobic and anaerobic organisms, 
J. P. Scott (Jour. Infect. Diseases, 48 (1928), No. 1, pp. 90-92). — In this contri- 
bution from the Kansas Exiieriment Station it Is shown that phenol in strength's 
up to 5 per cent acts very slowly on anaerobic organisms, while formaldehyde 
in dilutions of 0.5 to 0 75 per cent sterilizes anaerobic cultures rapidly. The 
greater susceptibility of aerobic spore-forming organisms to these disiniectants 
makes it possible to eliminate a(‘robic contaminations from anaerobic cultures 
by the use of 0.5 per cent phenol or formol. 

Venoms of Noilh American snakes and their relationship, T. S. GrrnEKs 
and L. W. Bxjtz (Jour. Immunol,, 16 (1929), No. 1, pp, 71-80). — In studies of 
the venom of six species of North Ameiican rattlesnakes, they were found to 
contain identical or almost identical toxic priucipleft. The toxic principles of 
the copperhead and moccasin are identical or alumst so, but differ to some extent 
from those of the rattlesnakes. 

Some cansos of variation in the laboratory interpretation of complement 
fixation by different methods, M. A, Wilson, M. V. Pokbes, R. M. Nedley, and 
F- Honio (Jour. Immunol., 15 (1928), No. 6, pp. 507-519). — The findings of the 
studies here presented are considered to indicate the desirability of standard- 
izing the diagnostic nomenclature so that a four-plus diagnosis will mean the 
same thing when reported by different laboratories. 

Agglutination by precipitin, (I, 11], F. S. Jones (Jour. Bospt. Med., 46 
(1927), No. 2, pp. $03-314; 48 (1928), No. 2, pp. 183-192) .—The author has 
found that serum (antigen) when boated at a temperature sufficient to cause 
40049—29 5 
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definite clouding reacts more iiUonsely with a {specific piecii)iLin than a iwrtion 
of tile uriheated serum or samples lieated at lower lemporiitures. “ The phe- 
nomenon is explained on the basis that coagulated i>rotcin in suspeiibion is 
covered with undenatured autigeu and the addition of precipitin causes agglu- 
tination of the coagulated protein. Similar phenomena ore obtained when 
bacteria or collodion particles are mixed with diluted serum (antigen) and pre- 
cipitin added; the particles or bacteria agglutinate and Increase the visibility 
ol the reaction. 

“Further It is shown that collodion jmrticlcs sensitized with cow seium or 
crystallized egg albumin and bubsequonlly washed until the washing fluid no 
longer contains the antigenic substance will agglutinate when small (piantities 
of specific precipitin are added. Ihicteiia sensitized with cow siuuni and sub- 
sequently washed until cow scrum no longer remains in the washing solution 
agglutinate when cow antiserum at fairly low eoncentralioii is added. It was 
not possible to show that baderin soahed in crystallized egg albumin and sub- 
sequently washed retained on their surfa<es safficient undenatured egg albumin 
to react to crystallized egg albumin precipitin.” 

In the second paper the author finds that collodion i)artieh‘s sensitized with 
various proteins adsorb sufiicient proloin to agglutinate in ti»e prescmcc of pre- 
cipitin specific for the adsorbed protein. “The amount of adsorption, judged b.> 
agglutination, Is not depeudoiit on the concmitratiou of the sensitizing protein 
beyond a certain maximum. The agglutination resulting from the addition of 
immune scrum to particles sensitized with protein is imuiunoIogi<*ally nx^cific. 
Particles exposed to a number of antigenic substances in succession are agglu- 
tinated by all of the appropriate antisera. Partbdes exjiosed to luunune serum 
and subsequently washed fail to agglutinate In the presence of antigen although 
some of the protein constituents of the immune serum are fixed upon tl\em and 
Its antibody content diminishes.” 

Acid agglutination optiinum in the BmeoUa group, E. E. Eckkr and M. A. 
Simon (Jour. Infect. Dtscases, 44 (1929) ^ No. 1, pp. 62-64 ) • — The authors report 
upon studies made of four strains of B. mcUtensis and H. abortu'i of different 
origins. Their acid agglutination optimums were found to be ideiilical, a fact 
which is believed to be of interest in the consideration of their close relalionship, 
if not their identity. 

Behavior of Brucella melitonsis and abortus toward gentian violet, I. F. 
HtrjDDUiSON and E. Abeto- (Jour. Infect. DiscafiCf^, 4J (/92fi)f No. 1, pp. H!-89 ). — 
The authors have found the varieties, and strains within a variety, of the genus 
Brucella to exhibit a difference in sonsUiveiK ss to gentian violet in a m(‘dium, 
expressed in degree of growth. “The growth of strains of the /#. mclUcnsift 
and parameJftcnais variety is not inhibited on a medium by the prcsouco of 
gentian violet in cliluti<ms of 1:10(1,000 and 1: 250, 000. A few of Iho strains 
are felightly inhibited by the pre^mce of a 1 : 50,000 (dilution of tlie dye. Strains 
of the jB. abortus variety may be divided into two groups as regards their 
ability to grow on a medium in which gentian violet is prosout, namely, those 
which are markedly inhibited and tho^e which fail to grow in the presence 
of 1 : 50,000 and 1 : 100,000 dilution of the dj e. The latter grouii contains 
one bovine strain, several human strains, and all porcine strains in the posses- 
sion of the writers.” 

It is thought that the difference in dye sensitivity may prove to be a means 
of distinguishing strains of the abortus variety not otherwise distinguishable. 

The respiration of the abort us-melitcnsis group, M. H. Soule (Jour. liact.^ 
17 (1929)t No. It pp. 59, 60 ). — ^The author reports upon the respiratory quotients 
determined for human, porcine, and bovine cultures of Brucella abortus and for 
cultures of B. mditensis. 
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Oomprti’atlvo inoculations of llrucolla abortus and B, raelitonsis in the 
goat [Irans. title], E. IJuKNm' {Arch, Imb, Pa^'lcnr Timis, 17 (1928), No, 2, 
pp, lOS-I^D. — ExporiiiK'utal inoculations of B, al)or(uft and B. m6BUnf<i8 made 
gcstatiiia and iioiifiieijtatiin* animals aro roportod upon. The goat was 
found to 1)0 suscepliblo to B. abort uit, althout’h loss so than to B, moUtcmlH, 
and abortion to result from the inoculation. It is concluded that B, abortus 
may bo transmit to<l from the cow to the goat and from the goat to the cow, 
hut the bovine t,\i)e (lo(s not eoininonly cause uuduinnt fever in man. 

The pathogenicity of tlie species of the genus Brucella for monkeys, 
1. F. ITiionnKsoN (Jour. Bavt., /? (1029), No. 1, pp. 58, 50). — In tlio experiments 
conducted with strains of each of the three species of tlie gcsius Brucella admin- 
istered by mouth, it was found that the porcine is the most pathogenic, and 
this is true regardless of the source of isolation, whether from hog, cow, or 
man. The tiue bovine abortus species regardless of its form will produce a 
mild t.M)e ol the disease^ followed by rapid recovery alter the ingestion of a 
massive dose or rep(‘al<»d small doses over a considerable period of time. Small 
dosi's of a roecuilly isolated strain of the melitonsis species will produce the 
discaso in monk(*ys, but old cultures fed daily for a long period of time fail 
to product* the disease. In nearly every case one agar slant of the porcine 
species has produced the disonso in 10 to 15 days without recovery. 

The sianifloanco of Briicclhi abortus agglutinins in human sera, C. M. 
Cakpknti-u, li. Boak, and (). D. (Uiai^aian {Jour. Buvt., 17 (lOiO), No. 1, p. 59). — 
The authors r«'pi)rt that in a stud.\ of 4,050 serum sampU^s colloctetl at Symeuse, 
N. Y., T.J} per cent contaIuc*d B. alfor/us agglutinins, while 2.4 per cent of 056 
samples colU'ctCvl from Jlellevut' Hospital, New York City, wore positive. 

“The blood serum from individuals fed pasteurized milk with a high B. 
abortus agglutinin til(T sliowtsl no evidence of the absorption of the antibodies. 
E.xamiuatlons of (he bh)ocl scrum of indivLduais having recovered from undu- 
lant fov(*r dcinonst rated the antn)odies to bo present in some cases for a period 
of 2 years after the symptoms had subsided. B. abortus has been isolated from 
the blood of patiemts with undnlant fever showing no agglutinins as well as 
f r( m case.^ wUh ^ory few agglutinins in their serum. Because of such findings 
it is iinpossil)le to designate the minimmn serum titer diagnostic of undulant 
fever.” 

The identification of Brucella abortus from human sources, J. T. Duncan 
(Itoj/. aS'oc. 7'rop. Med. and Jlpg. Trans., 22 (1028), No. 3, pp. 200^280, pi. 1 ). — 
It is point<Hl out tliat while tui increasing iiumhcr of reports of undulant fever 
(Bang) in man in tlie United States and other countries may in some measm*e 
he dut* to the greuK'r dlUgeia’o with vvldch the search for the disease is now 
being made and to greater ac<*nracy in the diagnosis of obscure fevers, there 
can lie no doubt that in some areas, particularly in Palestine and Bhodesia, they 
point clearly to a <llsease oC very recent appearance which is tending to spread. 
The chief animal carrier In tlu'se new areas seems to be the milch cow, and 
the infecting organism a variety of B. abortus. 

“ Except in northern Italy, where the cattle may be infected with B. meHteftr 
sis, there is nothing to suggest an extension from the endemic centers of the 
goat-born© dls<‘ase, but rather the development of a new pathogenic type, dif- 
fering sonnMvhat from the normal bovine variety of B. abortus of northern coun- 
tries (of which it may be a variant), but resembling closely the porcine variety. 
The apparent rdle of the milch cow as a disseminator of this new infection 
raises a question of great economic importance, and renders very necessary a 
more complete study of the organisms recovered from man in the new areas 
of the disease as well as a thorough Investigation of the possible animal 
carriers.” 
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A study of the intranuclear inclusions characteristic of Borna disease 
[trims, title], S. Nicolau and I. A. Galloway {Compt, Rend. Soc. Brol. iParis'], 
99 (1928), No. 32, pp. t45o’-Ur}7). — Iiuxailation exi)Oi-jments with the rabbit, 
horse, and sheep here reported hiive led to the conclusion that the intranuclear 
inclusions of Joost and T)o§en (B. S. K., 28, p. 187; 26, p. 7S6) can exist in 
the cerebral tissue devoid of all virulence. In some particular cjises the neu- 
rones are able to confino the inclusions in the proct\ss of resorption, iuid their 
tinctorial affinity may be completely modified. 

Goiter in farm animals, 11. Welch (Uilontana 181a. Bill. itJ/ (1928), pp. 26, 
fig. 1 ). — This is a general account dealing with the subject uudcT the headings 
of goiter distribution, goiter of the adult and of the now born, type of goiter, 
distribution in Montana, variation in o<x*urrence, movements of breeding stock 
into and out of goiter districts, iodine content of the normal and the hyper- 
plastic thyroid, cause of goiter, control of goiter in animals, and preparation 
and use of iodized salt. A list of 17 references to the literature is included. 

On the occurrence of acid-fast bacteria in the feces and intestines of 
healthy as well as tuberculous cattlo, 11. Kkoger (Ueber das Vorkommen 
Sduicfcfiter Stabchen ini Kot und Darm Gesunder f^oinie Tubetdculdser Binder. 
Inaug. Dies., Tiei'arziL IlochacK., Ifanovet, 1916, pp. ^1). — Saprophytic bacteria 
were frequently found in the feces of both healthy and diseased cattlo, but 
in none of the animals wore tubercle or paratuborclo bacilli detected in iho 
feces. In none of the healthy cattle were acid-fast organisms of the tubercular 
or paratubercular type detected in smears from the intestinal mucous mem- 
brane, nor in histological sections. None wore detected in the intestinal 
mucous membrane of bovines suffering from generalized organic or pulmonary 
tuberculosis. In two cases of intestinal tuberculosis with marked changes in 
the mucous membrane, tubercle bacilli were detected microscopically as well 
as histologically. A bibliography of six pages is included. 

The prevalence and extent of bovine tuberculosis in Canada, A. E. 
Oakebon (Ocmad. Pub. Health Jour., 20 (1929), No. 1, pp. 1--5). — This is a 
report by the chief veterinary inspector, Health of Animals Branch, Canada 
Department of Agriculture. 

The fate of human and bovine tubercle bacilli in varions organs of the 
rabbit, M, B. Lxjbie (Jour. Expi. Med., ^8 No. 2, pp. 155-182, figi^. 6). — 

The author finds that the original distribution of tubercle bacilli of both human 
and bovine types to the varions organs of the rabbit after intravenous inocula- 
tion follows the distribution of particulate matter in the following order per 
gram of tissue: Spleen, liver, lung, bon(‘ inaiTovv, and kidn<‘y. Tlu^ ndative 
position of the lung among those organs is less certain than that of the others. 

“At first the tubercle bacilli both of tlw^ human and bovine types grow In all 
the organs without any cflCectlve opposition. The rule of growth of both types 
differs in the various organs. It is much faster in the spleen than in the liver. 
With small doses very little growth lakes place in the liver and bone marrow, 
especially with the bovine type. The human typo of tubercle bacillus grows 
faster in the several organs of the rabbit than the bovine type. This more 
rapid growth of the human type is followed by an earlier and more complete 
destruction of the human type than of the bovine. 

“With both types destruction occurs first in the liver, spleen, and bone 
marrow. In the lung and kidney destruction of the human type takes place 
later, and unchecked multiplication of the bovine type continues in those organs 
until the death of the a nim al. With smaller doses of human bacilli doatimctlon 
is brought about later in the liver, spleen, and bone marrow than with larger 
doses. With both in a given time, do truelloii Is more complete in ^ome 
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organs after a largo dose than after a small dose. The destruction in the 
various organs Is niidd at llrst ami progresses more slowly as time passes. 
So that even 0 mouths after intravenous injection of small doses of human 
tubcrclo bacilli they havt‘ not jot complotoly disappoarod from the lung and 
^pleen,’' 

Tuberculosis in etiptive wild animals, A. S. OttrjbTirrn (Jour, llyg, [Londonh, 
28 (1928), No. 2, — ^I'hls is a report of the results of investigations 

of material derived from mammals, birds, and reptiles. 

The pathogenicity of tlie aviau tubercle bacillus, B. kS. L’Bspeiunok (Jour, 
Immunol., 16 (1929), No, 1, pp. 27-86). — ^The results obtained in the experiments 
here reported indicate that it is possible to transform an animal relatively 
resistant to th<' avian tubercle bacillus into a more or less susceptible one by 
previous treatment with a dead heterologous strain of tubercle bacilli. 

“The consistent difforeneo in the type of infection observed in the animals 
previously treated with the killed human strain and those treated with the 
killed bovine tubercle ba(*illi scorns to indicate a difference in the i)reparatory 
infiuoiice of those two strains. However, . . . the fact that the septicemia 
appearing constantly in the bovine series affected only the females after par- 
turition makes the iiiteriiretation of the findings In this series doubtful, and calls 
for further investigation.’* 

The relation of avian tuberculosis to other animals, R. Gbaiiam (U. 8. 
Egg and Poultry Mag., ^ (1928), No. 8, pp. //«, J,9, 62, 6i, fig, I).— The data 
collected in the laboratory and confirmed in tbe fi(^ld are said lo indicate that 
an important part of Ihe tuberculosis in swine in Illinois is of the avian type, 
and that cattle are abo inihlly susc(‘pUl)lo. In order to protect the poultry, 
industry as well as cattle and swine against the avian infetdiou, more attention 
must be given to the eradication of the disease in fowls. 

A contribution to the study of tlic parasitic life history of Strongylus 
equinus Mueller, 17180, together with a description of some lesions found 
in a donkey as a result of dosing with the infective larvae of tlUs para- 
site, J. W. Tiiwaitu (Ann. Ttop. Med, and Para6itolf 22 (1928), No, 8, pp, 
291-302, pi. i, fig. /),— -The author reports in detail upon the findings at 
post-mortem examination of a donkey fed with large numbers of the infoctivo 
stage of the larvae of 8, cqninm. The results of a histological examination, a 
description of the larvae found in tbe liver, pancreas, and perirenal tissue, and 
a discussion of the results are lnclud<»d. 

Differential medium for Halmonella puUoriim, Halmonella gnllinarnm, 
Pasteurelln uvieida, and Wsclieriehia coll, W, H. JMallmann arul D. Snyder 
(Jour. Jill vet, nincaseH, H (1929), No. 1, pp, /d- /.5) -The authors here dortcrlbe 
a dextrIn-!actos<» agar medium for the diirerenlialion of 8, pullorum, 8, 
gallUiarmn, P, avhlda, and E, coh. It mak(*M iK)s.dble an accurate identification 
of any suspcKded <*tillure in hours. 

Salmonella pullorum lu (he intestinal contents of baby chicks, W. L. 
Maulmann (Jour, lutirt, J)i vasi% Jti (1929), No, t, pp, The author 

reports upon a brilliant grwn, meat extract broth, enrichment medium devised 
for isolating 8, paUorum and other paratyphoid interme‘diatcs from chick feces 
and intestinal contents, Sui)i}lementlng the usual plating of heart, liver, and 
retained yolk at necroi>sy by examination of tbe intestinal contents with this 
medium increased th(» number of positive* cases of 8. pullorum by ID per cent. 
Buffered extract broth was not as sutisfaictory as noubufferod broth as a base 
medium for brilliant gr(K‘u enrichment medium. When 8, pullorum w^as found 
in the organs of the chicks it was nearly always located in the lutesllnal con- 
tents. It was conclUHlvoly demonstrated that the Infected chick is a fecal 
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disseminator of /8f. and it is pointed out that the i)rc‘.sGnco of fif. 

pullorum in chicks can be determined by the examination of the feces without 
killing the chick. 

Further observations on the occiirrcnco of white diarrhea infection in 
eg<3:5 laid by hens reacting to the agslutinatioii test. U. A. Uu^NKns and 11. 

Uokkel {Poultry fc/ci., 6 {11)^7). ^o. ;>/). This contrllmlioii 

Irom the Virginia Exi)erimeiit Wlaiion Mippleiuenls the data *11 (he ac- 

count previously noted (E. H. R , 57, p. oSO). The pniKspal eonelusions drawn 
from the experiment with 15 Rhode Island Red hens are said to be (piilt^ similar 
to those previously drawn from the expovimiait in which the White Leahorns 
were used. 

It was found that hens reacting to the maeroseopic a^silulinalioji t('s( for 
white diarrhea infocUon usually lay some eggs inCeeted vith Sdhnom'Ua 
pullorum. The degrc'C of reaction to the agglutination t( st and tlie friqiieney 
of occurrence of pullorum in the eggs laid by reacting hens do not corre- 
spond, since a so-called high reactor may lay few iiifoct(‘d ('ggs and a low 
reactor may lay several that contain this organism. Cultures were made of 
169 eggs of which 33.7 per cent contained IS. pullorum. 

Comparison of serologic and puUorin tests for bacillary white diarrhea, 
L. D. Bushnell {Jour. Tnlcct. Dheanes, J/S (11)^8), No. I, pp. OO-dd ). — ^l^'liis is a 
detailed report of work conducted ut the Kansas Experiment Station. 

The results of several years’ exi)erience are said to havi‘ shown the tube 
agglutination test to be i‘lfective in delecting and thereby eradicating bacillary 
white diarrhea, and that it may be used as a basis of comparison for other 
methods. The coniplenienl fiAatlon test can not be used to ad\anlagt‘ because 
of the difliculties of technique which prevent the use of low dilutions of wu’um. 
The rapid slide macroscopic agglutination test is considered as olliciont iu 
delecting reactive fowls as the lube methods and can bo used as a substitute for 
the tube methods. The pullorin tost, in its present stage of development, can 
not be recommended to replace the present agglutination methods for the 
diagnosis of bacillary white diarrhea. However, it is a promising hold for 
further research in an attempt to cheapen the method. 

New method tried for B. W. JO. testing work, W. R. {New 

PJngland PouUryman^ 7 {19ii8)f No, 6\ pp, lO^Jh lOdd ). — In work <‘onducied iu 
which 88 young birds in a flock wore tested for the Orst tinu* lu^arly a mouth 
before they started to lay, 82.0 per cent of all lh<» n'actors <'ver found In (he 
flock were removed at the first test. By the tinu' the lloek rcNU’lK'd 50 j)er c(*nt 
production, all the rt'uclors had Ixvn detected, and the reumiiahr of (he Hook 
passed three nonreaeting tests at monthly intervals during th<‘ .'.oasoii. TU' 
progeny of this flock had b(‘eu tested just prior to the lime of writing and 
found nonroactors. It is pointed out that the removal of a larg(' percent ag(‘ of 
Infected pullets before they start to lay will do much to prevent further si)r('ad 
of the disease. The New England Conferenec of Liiihoratory Workers has 
adopted such testing of pullets, kuown us the Maine plan. The lesthig will 
commence with the heavy breeds when the majority of the birds weigh from 3 
to 3.6 lbs. 

Control of Salmonella pnlloram infection (baciUai'y white diarrhea), 
1927—19218, W. R. Hinshaw and B. F. Sanders {MasaaoKmetts 8Va. Control 
Ser, Bui, 4S (JfPiBS), pp, 2S ). — ^This is the eighth annual report upon control work 
with bacillary white diarrhea under the Massachusetts poultry disease elimina- 
tion law, the seventh of which, by Van Roekel, has been noted (Ifl. S. R., 67, 
p. 878). During the 1927‘-28 season, 232,001 agglutination tests were made on 
190,668 birds and 821 flocks, an increase of 104,764 tests and 72 flocks. During 
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the year 3.98 per cent of the poultry population of the fcState, 80,820 birds in 
138 floc'kH, was round to be in iionreiictIii«> docks, or twice the percontnge of 
the preceding year, three times that of 1924-25, and over six times that of 
192;5-24. 

Data ar(‘ presented on the a^o at whh'h pullets can b(‘ tested, an account of 
w’liieh from anoiher sour(‘e is iioied abOTO. A brief account of the disease 
and Inlormation re^ardiin? ji])i)licMtions for the agglutination test are included. 

Baeilliu*y white diarrhea and its control, 1, II [trans. tillcl {Arch, ^yiss. 
u. Pval't. TierheiJk., ,16 (1927), No. J/, pp. 3I3'-3^^5; 57 (1928), No. 5, pp. 
47'A-4S1 ). — The first contribution, by A. Spie<;l and Schmidt-Hoensdorf, con- 
sists of an introduction followed by a discussion of the pathological anatomy, 
histological investigations, bacteriology, epidemiology, and control. The second 
contribution, by F. Scbmidt-JIoensdorf, deals with sorodiaguosis, including 
agglutination and precipitation. 

The *inestioii ot vaccination against fowl pox and avian diphtheria ftrans. 
title], W. ZwrcK, 0. Seiikied, and J. Schaaf {Berlin. Tlcrdrstl. Wchnsclir., Jfi 
(1928), No. 26‘, pp. Ji,i3-i35). — ^lilxperiinenlal work concluitod leads the authors 
to recommoufl thi' use of the mixed or double virus, as well as the original 
pigeon pox virus, for immunising against fowl t>ox and avian diphtheria. Both 
are said to eoiifer a lasting protective action under natural conditions. 

Fowl pox, T. M. Dovlk (Jour. Min. Apr. Wt. Brit.y 35 (1928), No. 9, 
pp. 8S8-843; alfto in Vet. liec., 0 (1929), No. /i, pp. 62-67/). — ^A practical summary 
of information on this disease of fowds, bused upon work in England where 
it is the commonest eoTitagious disease' of the adult fowl. 

Progress report on poultry disease investigation at the Michigan Experi- 
ment Station, 11. J. Stafseth and W. L. Mallmann (Poultry SoL, 8 (1928), 
No. 1, pp. 19-22). — In reporting upon wotk with the agglutination test for 
bacillary white diarrhea, it is stated that since sodium hydroxide has been used 
in the antigen, as recommended by Mathews (B. S. B., 65, p. 275) for the 
purpose of preventing clf)udiness, no zone phenomena have been observed in 
over 40,000 routine and experimental tests. This has led to the adoption of 
a ono-tube lost with a serum dilution of 1 : 60. As a difTcrenlial medium 
excellent rosulls were obtained with a 2 per cent base agar, pH 7 (final reac- 
tion), containing 1 per cent dextrin, 0.5 per cent lactose, and 1,6 per cent of 
a 0.4 ix'r ci'iit alcoholic solution of bromothymol blue. This medium was 
sterilized at 33 lbs. pressure for 20 minutes and slanted. 

Brief reforouco is mad<' to th<' use of a selective medium containing brilliant 
green, a dotalU'd account of wdiich has boon noted (E. S. B., 00, p. 374). 

A brief account is given of work with leg weakness and paralysis, which are 
thought to result from several distinct causes. 

Preliminary report on poultry parasite investigation at Macdonald Col- 
lege, A. D. Bajkek, B. L. Oonkltn, AV. A. Maw, and 0. D. Foqerty (Poultry Sat, 
8 (1928-29), No. 2, pp. 59-16, fitn. 9).— The authors report upon a survey of 
internal parasites of poultry made in the vicinity of Macdonald College, Quebec. 
They succcedc'd in raising stock free from parasites up to the age of C months, 
descriptions being given of the pons used and the methods of feeding and caring 
for the birds. Hctcrakis gallinac and Ascftridla lineala, most commonly met 
with, were selected for a detailed study. The growth of the cecal worm is illus- 
trated and the normal habitat explained. Artificial infection of post-free birds 
over the age of 6 months with A. lineata was not successful, and it Is very 
probable that resistance to infection increases with age, 

A list is given of 44 references to the literature. 

The present status of our knowledge of poultry parasitism, E, B. Cbam 
(Poultry Sa., S (1928), No. 1, pp. 85-89).— This is an abstract of a paper sum- 
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marizing the pre'=-ent status of the knowledge of poultry parasitism, and includes 
a list of 41 references to the literature. 

Further studies on the longevity of the eggs of Asoaris lumhricoides 
and A. suum, H. W. Bkown {Jour, PavasUol., 13 (J928), No. 1, pp. 
flg^ i).— In further studies (E. K. R., 58, p 475), the egics oC A. lumbricoidcs 
and A. mum in sandy soil cultiiros kept out of doors remained vialde during the 
winter months of 192t>-27 at IJaltiuioro, ]Md. During this lime the temiiorature 
alteriiatx?d almost daily betweim freezing and thawing. 

“All stages of embryonic development apponri'd to withstand the effects of 
freezing and thawing temperatures eiiuallv \\'‘ll. The warm and dry weather 
of April proved lethal to all of the eggs in all cultures and indicates that in 
nature, in sandy soil at least, the longc\iiy of Asearis egos may bo considerably 
shortened by these conditions. In an experiment in which the embryonated 
eggs of A. 4 #wMni were dried at room temperature and ueri' exposed to a tem- 
perature as high as 35® C. for a short time, the embryos wore all killed within 
37 days. Some were killed at 0 days, and at 28 days the great majority of tho 
embryos \vere dead. Eggs dried Cor a period contain a bubble of gas which aids 
in tho egg’s destruction when moistened.” 

Effects of tho ueinatode AsoavidU lincata (Schneider) on growing 
chickens, J, E. Acklct and O. A. IIiimicK (Jour. S^aiusUoJ., 15 (1928), No. 1 , 
pp. 1-13, pU. 2, fig. 1). — This is a report of invi^stigations conducted at the 
Kansas Experiment Station in which 411 ('hit kens v\ere raised in confinement 
with a view to determining the efftTls of A. line at a. Tho symptoms found to be 
the most pronounced in young chicks during the first 3 weeks of pai'asitlbm 
were sluggishness, loss of appetite, rufiled fcsithers, droojiing wings, loss of 
blood and of body weight, retarded mu'^culnr and osteological development, 
urates in the ureters, and increased mortality. 

“ The observed effects of this nematode upon Us host are attributed to injury 
by tho parasite to the intestinal wall, loss ox blood, probable bn dedal infection, 
absorption of metabolic wastes from the worms, and partial inanition resulting 
from lost appetite. Elimination of nematodes from the iutostino seemed to occur 
continuously from the time of hatching until most of the \/orms were lost, but 
the rate of loss was accelerated after about tlie eighteenth day. Chltks that 
survived 3 Aveeks of parasitism usually recovered, gradually gaining in strength 
and improving in plumage untU they (‘ventuully approached and sometimes ex- 
ceeded the controls in vigor, appearance, and pi^rformance. Clliickens previously 
parasitized manifested a definite resistance to the nematodes by the lime they 
were api>roximalcly 3 months old ; but sutix chickens were significantly affected 
by subseQuent parasitism from eggs given when the chi(*kH werc^ les-i than 3 
months of age. Two tests on eJIo('ts of A. llnvaia on egg iiroductlon of <*hlckons 
failed to show any retardation or iuhihitiou of this process.” 

Syngamus trachea from the stgrliug traiisrerred to tho chicken, and 
some physiological variation observed, E. It. Taylou (Ann. Trap. Mvd. and 
Paraaitol., 22 (1928), No. 8, pp. 307-318). — ^The author finds that chickens may 
be experimentally infected with 5f. trachea ot {■’t.irliiigs. The first passage from 
starlings fb chickens i*esults only in a light InftcUon, but after one passage 
through chickens it may produce a heavy infection. 

“Other differences between the behavior of Smoamus trachea of starlings 
and of chickens have been observed: (1) In their rate of growth in the 
chicken; (2) in the proportion of larvae given in the exiierimental feed which 
develop to maturity in the chicken; and (3) in the position which they take 
up in the trachea of the chicken,” 

It is considered probable that the strain of 8. trachea of starlings used in 
the experiments would be harmless to chickens under natural conditions. It is 
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pointed out that 8, imclicn is a species within which may be found a number 
of strains showing a peculiar physiological adaptation to tlie host in which 
they occur. 

Foot disease of chipping sparrow (Spizella passerina) , T. E. Mussislman 
{Auk, i5 (1928), No. 2, pp. 137-1^7, pi. 1). — ^Thiw is a contribution from the 
Baldwin Bird Research Laboratory on work at Thomabville, Ga., relating to 
a foot-deforming affection of the chipping sparrofw caused by bird pox. 
It was found that th(» disease is infectious during the bleeding period, that it 
can he inoculated from one bird to another, and that the period of incubation 
is about 10 clays. The enlargement of the blood sac was found to bo at its 
height from the llftoonlh to the eighteenth day, the cracking and bleeding ex- 
tending from 3 (lays to a week. The disease generally doc'S not affect the health 
of the bird, being limited to the feet except in luro cases A bird which has 
suffered 1 year is not immune and may ho roinfocted. Although deformed, 
the affected hire! usually recovers hut occasionally the disease proves fatal. 
It scorns to be most active during tli(» months of February and March. 

Exporlmcntal tularemia infection in birds, R. G. Guken and E. M. Wade 
(Jour. Bact., 17 (1920), No. 1, p. Sn). — The authors report that the skin inocula- 
tion of the ruliod gi’ouso and the Hungarian partridge with material infective 
for tularemia resulted i?i a fatal infection, which terminated in about 7 days. 
Upon intramuwmlar inji'cliou a gonoralized infection usually occurs in the 
common pigeon whicb doc's not result fatally and no symptoms of the disease 
are evident. The organism (Bactenam iularcmc) appears to be eliminated 
from the body of the plg(‘on in about 7 days. Intramuscular injection of 
infective mateilal in the ring-n(x?k(Ml jdioasant results in a gem^ralized invasion 
with no apparent symptoms of the dis('aso, and re(*ovory from the' infection 
occurs after about 7 days. 

AOEICTTLTTJEAI ENGINEEBINa 

Engineering problems manual, F. 0. Dana and B. H. WiiXMAHTn (New 
York and London: McOraw-HUl Book Co., 1927, pp. XVin+187, figs. 55).— 
This manual, bas(*d largely upon practice at the Iowa Slate College, presents 
practical examples of the coordiiiatiou of mathematics, physics, and practical 
engineering, together with a large amount of useful related data. It contains 
chapters on specilleations for computation sheets, aims of engineering prob- 
lems courses, some bash* principle's smd notes on their use, notes on mathe- 
malicH, (‘omputalion methods, revh'w problems, and misctdlaneous tables. 

Public Jtoads, LDocember, 102181 (U. 8. Dept. Agr., PuWo Roads, 0 
(1928), No. 10, pp. /<S5-I3d8, ftgs. ,W).— This munher oC this periodical contains 
the following artl<*h'; Loading Tests on a IWnforeed Oonerott* Arch, by A. L. 
Gemeny and W. F. Hunter 

I*ulvorizing limestone on the farm, F. 1). Jonfs (Tennessee 8fa. Ciro. 2$ 
(1928), pp. 4, figs. 3). — ^The results of experiments (m the grinding of limestone 
for agricultural use with the small hammer type of pulverizer are briefly 
presented. 

Hard limestone, marble, and dolomite were used in the experiments. Of the 
three, the least power was required to imlverize marble, followed in order by 
the hard limestone and the dolomite. Increasing the speed of the machine was 
found to lower the power consumption. Also, as a general rule, the capacity 
of the machine increased as the speed increased. It was found, however, that 
none of the hammer machines should be operated at more than 1,500 r. p. m. 
The results indicated further that the size of the unpulverized material has 
little to do with the power consumption. Beating or breaking up the material 
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beyond the point where it can enter llio inilverizer does not pay under ordinary 
circumstances. The cost of pulverizing was found to be a variable figure, 
changing with every case. 

Concrete, plain andi rciiifox'ced. — ^Vol. IT, Theory and design of continu- 
ous beams, frames, bnildins? frames, and arches, F. W. Taylor, R. K. 
Thompson, and B. Smulstci (Now York; John Wiley <{• Hon^; London: Chapman 
d Hath ms, //. cd., vol. 2, p/>. XITT+fSSS, flgii. {37^).“^This is the fourth edition 
of volume 2 of this book (B. S. H., 56, p. 882). 

Effect of temperature on the strength of concrete, 0. C. Wtley (Buy hi. 
Ne^os-Bec., m (1929), No. 5, pp. nP-^lSl, figs. 2).— Studios conducted at the 
University of Illinois are reported, leading to the conclusion that all concrete 
should be protected from freezing for at least one week at a tomporature of 
70® F. or twice as long at a temperature of 35®. This is a radical departure 
from the common assumption that it is only necessary to protect concrete from 
freezing until it has attained final set. This freezing of concrete at an early 
age with the consequent permanent damage offers an explanation of the failure 
of certain structures built during cold weather. 

Absorption of wood prosorvatives, J. D. MacTjKAn (Engin. Ncws-Rec., 102 
(1929), No. 5, pp. fig. 1). — ^ITiis is an al)Rtroc‘l of a paper presented at 

the convention of the American Wood Preservers’ Association at Louisville, 
Ky., January 22-24, 1929, which reported studies conducted by the U. 8. 1). A. 
Forest Products Laboratory. 

The results showed that present specifications for the preservative treatment 
of wood do not give sufficient attention to the variability in results that may 
occur when timbers of different lengths and different cross-section dimensions 
are treated in accordance with the specifications. Absorption by volume of 
timber is the most satisfactory and convenient method of siveclfying treatment 
provided it is based on a consideration of the ratio of surCaco area to volume. 
The ratio of surface area to volume does not need consideration when the 
timbers are largely sapwood or when an open, porous condition of the wood 
makes it possible to obtain practically complete penetration. 

Data on proportional absorptions are tabulated to assist in determining the 
approximately correct absorptions for different classes of material. 

Action of accelerators and inliibitors upon the oxidation of liquid hydro- 
carbons, T. B. Layjnq and M, A. Yookfr (Indus, and bhigln. Chenu, 20 (t92S), 
No. lOt pp. 104S-J052, figs. 9 ). — studies conducted at (he University of Illinois 
are reported in which an apj)avaturt and method \v(‘re devised for determining 
the effect of various inhibitors and accelerators of knock upon the slow oxida- 
tion of hydrocarbon fuoia. Data arc given to show the effect of various sub- 
stances upon the slow oxidation of N-heptano and its normal oxygen deriva- 
tives, gasoline, and kerosene. A surprising similarity is shown botw(‘eu the 
action of lead tetraethyl and various compounds of sodium and polasslum, 
and also a difference in the action of lead tetraethyl and those compounds of 
sodium and potassium upon the oxidation of hydrocarbons, in the gas or liquid 
phases. 

“It appears, then, that for a compound to have properties to bo classed as 
a suitable antiknock, it must be an inhibitor of gas-phase oxidation and an 
accelerator of liquid-phase oxidation. Compounds which fail to approach lead 
tetraethyl but which have some effect as antiknocks appear to have their effect 
only in one of the phases present in the gas engine at the temperatures tested.” 

Importance of mixture ratio in rating fuels for knock, J. M. Campimbill, 
W- G. Lovell, and T. A. Boyd (Indus, and Engin. Ohoni., 20 (1928), No. 10, 
pp. 104S’-1048, "figs. B ). — Studies are reported wlfieh showed that tho tendency 



1029] 


AGEIOULTtJEAIi EISTGIKEBRIKG 


675 


of a fuel to Imock ia very sensitive to clian<?os in mixture ratio. Since the 
chain;e in teiidt*ncy 1o knock with clianj^os in carburetor adjustment varies 
accordiiv/ io the composition of the fuel, it Is necessary to choose some doflnlto 
ratio mixture foi* knock-tost iu^ work iC reproducible results are to be obtained. 
Tlio use of inixluro ratios i»ivina: innxlnaim knock for each fuel is sngtjostea as a 
convoni(‘nt moans for obtaining nioro consistent results between different 
laboratories. 

The international trade in farm maohinory [trails, title], K. Hitter (Her. 
TMn({H\ Erniihr. it. Ijamho. iQemiauy^, «er., 6 (1927), No. i, 

pp. Gll’-OSJ^: aiso hi AffrarpoUi. Aufsatze u. Vortrdgr, No. 10 (1928), pp. ^8 ). — 
Data are presented on the world i>roductioii, marketing, and distribution of farm 
macliiiKTy. 

Hechanical harvesting of cotton in northwest Texas, D. L. Jones, W. M. 
HiniST, and D. Scoates (Texas 8(a. Circ. 52 (1928), pp. $1, figs. JS).— This 
circular presents the results of an iim'stigatlon on the mechanical harvesting 
of cotton in northwest Texas, made in cooperation with the U. S. D. A. Bureau 
of Public Roads. 

Tlie cost of harvesting and ginning sledd(‘d cotton Is shown to be approxi- 
mately $10 per b.'i lc‘ loss tlian for picke<I or snappr'd cotton, but the prevailing 
penalty of about $10 iier bale for sledded c<'ttou did not justify the little 
advantage secured by sl(*dding during the 1027 season, since labor was available 
for harvesting by other methods. Small particles of leaves adhering to the 
lint and immature or discolored fiber mixed with the good cotton are some ot 
the factors responsibh' for the difference in grade. JMechanically harvested cot- 
ton, whellmr it is picked or strii>i>ed, is not iic'cessarily of a lower grade than 
hand-picked cotton. Enough evidence was secured to prove that cotton harvested 
by either of those methods under proper conditions will be of good grade, it hav- 
ing been demonstratc^l that stripped cotton can not be dislinguishod from hand- 
picked cotton when properly handled. 

The field spray plant in its dependence on the poi^meahillty of the soil, 
B. SoniiNW ALDER (KuUurtcvhnlkvr, (1928). No. 5, pp. S61-411, flffs. 18 ). — 
In a contribution from tlu' niiiv(u\sity t»C Breslau the results are reported of 
field and laboratory studies of the velocity of movement of water in soils which 
were made in connection with the development of the process of Irrlgalion with 
liquid sewage. Exp<u'im<'nts were conducted with specially prepared soils with 
i>ore sim<'es filled with wa/<‘r and with a mi.xture of air and water, and practical 
tests were mnd<‘ In the field of the re.sults obtained. 

It was found that the combinalfon Krllger-Znnla'r inter formula for soil 
water ut a tempcniluro of 10'* (*. possesses a high measure of accuracy. This 
formula is 

Vio® •*'0.375 jrfa 

in widch Vm is the velocity of movement at 10® in centimeters per second, J 
is the drainage head, p is the soil iwre apace, and U is the speeific surface of the 
soil dc'scribocl by Zunkcr (E. S. R., 50, pp. 84, 86). 

Exhaustive filter experiments showed an oven bettor correspondence between 
the exi)primental results and a now formula 

The air content of tho soil was found to retard the velocity of movement of 
water, and, in fact, the pormeiibiUty of a filter with pores filled •with a mixture 
of air and water was only about lialf that of a filter with pores filled entirely 
with water. 
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It was found possible by determining the specific surface of samples of a 
field soil and tbe proportion of the soil grains smaller in dlametei* than 0.002 
inm, to judge the adaptability of that soil for the disposal of liquid sewage 
by irrigation. The results as a whole, however, emphasized the importance of 
using small test fields, in order to eliminate so far as possible the factor of 
variability in the soils when establishing a relation between field and laboratoi 7 
experiments. 

Repoi*t on survey of fruit cold sioraiio plants, 11 . J. Dana (WohIl State 
CoL, Engin, Expt 8ta„ Engin. ISuL 2} (mS), pp. [23+i5).— The results of a 
survey of 17 i)acking and col<l storage plants for fniii In aiul around the 
Wenatchee district in Washington are presented. Those include the considera- 
tion of 21 different refrigerating system'-. No coiiclusions are drawn. 

Additional coefficients of heat transfer as measured under natural 
weather conditions, F. 0. Hoxjghtkn, O. GuTiii<RLET, and C. G. F. Zobel {Jour, 
Amer, Soo. Heating and Ventilating Engin., 35 U029), No, 2, pp, 6,3-73, 
figs, 12 ), — Studies to determine tlie heat transmission through certain building 
wall and roof combinations under natural weather (‘ouditioiis arc reported. 

The coeflEicient of total transmission of heal per scpiaro foot of area per hour 
per degree temperature difference in the air on the inside and outside of the 
wall was found to be 0.16 for brick-hollow-tlle wall, 0.,305 for imsulated steel 
deck roof, 0.29 for a 12-in. hollow concrete block wall, and 0.17 for a brick 
veneer wall. 

Where the coefilcients found are not in agreement with accepted values, the 
discrepancies usually can bo accounted for by variation In construction. The 
conductivity of concrete is the only case showing marked discrepancy between 
measured and computed values, indicating that the coeflacienls uscmI in the past 
may be too low and that heat flow through concrete walls of different mix and 
aggregate should be the subject of further study. 

Stream pollution in Wisconsin (Madison: Wis, State Bd, Health, Bwr, 
Sanit. Engin,, 1927, pp, XVJII+328, figs, 86 ). — ^The results of the activities of 
the Conservation Commission and the State Board of Health of Wisconsin in 
the control of stream iwllulion from July 1, 1025, to December 81, 1926, are 
presented. 

Experiments and data collected in regard to the treatment of industrial 
wastes indicate that the application of 3.25 Ib^^. of ferrous sulfate and 7.25 lbs, 
of lime per 1,000 gal. of waste, followed by satisfactory sedimentation, will 
reduce the oxygen demand of pea cannery wastes approximately 75 per cent. 
The initial cost of installing the necessary equipment for this treatment ranges 
from $2,000 to $2,800 for a two lino cannery and the cost of oiH>ratlon from $13 
to $15 per day. The Installation of suitable save-all equipment will economically 
reduce the waste of paper-making material to approximately 0.5 lb, iK?r 1,000 
gal. of waste. Aeration and impounding of sulfite Ihiuor from sulfite mills 
will reduce the oxygen demand 60 to 75 per cent. 

Experiments in the chemical treatment of x)eu-cannery wastes preliminary 
to entering the sewer system at Rlpon, Wis., domonsi rated that the removal of 
the coagulated solids at the cannery is essential to prevent overloading of the 
local sewage-disposal plant during the canning season. Investigations in the 
preliminary treatment of knitting-mill wastes at Bipon indicated that lint and 
greasy constituents, which interfere with the normal operation of the sewage- 
llsposal plant, can be removed by fine mechanical screening and ferrous sulfate 
and lime treatment. 

Sewage and industrial waste treatment experiments at Waupun, Wis., Indl- 
esated that preliminary sedimentation, chemical treatment, and aeration at the 
sewage-disposal plant would yield a satisfactory effluent. 
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Detailed data from chemical and biological surveys of streams are also 
presented. 

RTIRAL ECONOMICS AND SOCIOLOGY 

The United States governmental activities in the field of agricultural 
economics prior to 1013, J. T. Hokneb (Jour, Farm Econ,, 10 (1928), No, 4t 
pp, 429-400, fig, 1 ), — ^The development of governmental activity in agricultural 
ocoiionii(*s from 1830 to 1013 Is discussed, with numerous excerpts from official 
i-eports and a chart showing the steps in the development leading to the Bureau 
of Agricultural Economics, U. S. D. A. 

Agricultural economics in Bussia, A. Tchatanov (Jour, Farm Econ,, 10 
(1928), No, 4i PP- 548-540 ). — ^This is a brief statement regarding the important 
Bussiaii treatises on agricultural economics published since the beginning of the 
seventeenth century and the work of the Agrarian Institute of the Peasant 
International and of the Scientific Research Institute of Agricultural Economics 
established in Moscow in 1919. 

The economic position of agricultnrc, A. D. Hall (Contemporary Bev,, 
No, 746 (1928), pp, 137-149; also in Jour, Min, A0\ lOt, Brit,1, So (1928), No, 2, 
pp, 111-124; trans, in Ansi, Gemblouso, 84 (1028), No. 8, pp. 249-264) .—The 
causes of the depression in agriculture, and especially in Great Britain, are dis- 
cussed, and the conclusion is reache<l that the low prices are due to a weakened 
demand rather than to overproduction, as increased production of food since the 
outbreak of the war has not kepi pace with the increase in population. For 
Great Britain two linos of reform arc recommended, a change of operations and 
inelliods with a view of reducing the amount of labor required and increased 
efficiency of farm labor. 

Tbe author states: “Our [British] capitalist fanning will only resume its 
progi’ess . . . when food scarcity gives rise to a stimulus of better prices,” 

The French translation is by A. Pion. 

Graphical presentatian of Thuencn*s theory of intensity, B. Kbtzmowski 
((jh*aphi8che Darstellung dor Thilnmischen Intensitdtstlieorle, Stuttgart: Eugen 
Ulmer, 1927: trans, in Jour, Farm Econ,, 10 (1928), No. 4, PP- 461-482, figs, 8 ). — 
This publication is translated and annotated by P. G. Mlnneman. 

Two graphic methods of presenting the laws of the theory of intensity sot 
forth by J. H. von Thtlnen in 1820 in The Isolated State with Respect to Agri- 
cultural Economies ‘ are given. The <'entor point of the theory is a question of 
the conipuratlve advantages of intensive and extensive agricultural enterprises, 
and the fundarntmlal principle laid down is that at high prices for products a 
higher degrt^e of intensity must be used thiin at lower prices. Graphs are also 
included demonsl rating the effects of the following: Changes in the cost of pro- 
duction when all other conditions remain constant, quality of the soil, taxes 
computed on tbo basis of gross production, consumption and head taxes, duties 
on goods iiswl in production, and the land tax. 

The ** ropresentutive firm*’ idea applied to research and extension in 
agricultural economics, F. F. Ejcjjott (Jour. Farm Econ., 10 (1928), No, 4, 
pp, 48S-i98, figs, S).— This is an application of the “representative firm” idea 
of Marshall to agricultural economics. The tyi>ical or representative farm is 
defined as “ a model farm in a frequency distribution of farms from tbe same 
universe.” The advantages and uses of the idea are illustrated by comparisozis 
of the results obtained using the moan of 100 ftirms from a representative type 

^Der Isolirte Staat la auf hondwirtliscluift ondl KatloiialOkonomld. Bexiln: 

Wlogaadt, Uempel 4b Parey, 1875, 8. ed. 
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of farming area in the hard winter wheat belt and the results when the farms 
were classed into typeh. ticcurdina to size and or:;anizaUon. 

The Brookniire ebtimates of cash income of fanners, L. M. Gn^VKs {Jour. 
Farm Fcon.^ 10 {102S), No. -}, /);>. 409-<i0o). — The system of the Drookmlro 
Ecuiiomic Service, Inc., in cbtiniiiting the cash income of farmers is described 
briefly. 

Economics of strawberry production and uiurkctiii^ in Alissouri, F. L. 
Tuomsisn and G. B. Thobne {Alissouri Sta. Bui. 262 {W2H), pp. ISS, figs. 5';).— 
The growth of the strawberry industry and llio present c(Ki)crntive organiza- 
tion and marketing processes in Missouri are described. How strawberry 
prices are determined, production, costs, prices, methods of reduction of 
marketing costs, and what the grower, the local association, and the central 
sales agencies can do to obtain bettor prices are discussed. Charts and correla- 
tion coeflacieiits are given showing the relation hetwecii acreage and production, 
acreage and price, and production and price in the United States, the inter- 
mediate strawberry States, and Missouri by years, 1018-1927. 

Correlation of the top prices at different markets with prices at the Monett 
(Mo.) auction wiih iliffercnt number of days lag gave Uig highest corre ations 
with the following lags: Chicago and Kansas City, 1 day; Minnesota, St. Louis, 
Detroit, Indianapolis, and Pittsburgh, 2 days; and Cincinnati, 8 days. Data 
on 187 patches of strawberries totaling 542 acres in southwestern Missouri 
showed that the cost of development per acre averagt‘d $7().81> and the cost of 
production $104.40 per acre, or $2.30 per crate. The average cost per crate 
decreased from $4.21 for yields of 10 to 39.9 crates per acre to $1.75 for yields 
of 90 crates and over. The average cost per acre decreased from $130.28 for 
patches of 0.1 to 2 acres to $05.98 for patches of 8.1 acres tiiul over. The re- 
turns per acre were $41.81 and $19.22, rospocUvely, for the two gi’oups. 

Local associations shipping less than throe carloads per year received 92 per 
cent of the average price, while those shipping from 0 to 11.0 carloads and 
12 carloads or over received 102.6 and 101 per cent, respectively. Tho percent- 
age of the prices received by associations having operated but one year increased 
from 101.7 for tliose in operation two years to 113.0 per coat for those in opera- 
tion six years or more. The percentage of the average price received decreased 

1.5 per cent for each zone of 16 miles from Monel t up to 60 miles, and 5.6 and 

2.5 per cent, respectively, for the next two zones. 

A survey in 1927 oC 143 grocery stores and 344 consmnt'rs in Milwaukee, 
Chicago, Kansas City, and Ht. Louis showed that only 51.3 per cent of the 
customers of the stores l>oiiglit strawberries, only ‘ittS per (*ei»t had u preforonco 
as to State of origin, and that the ui»i)cr price limits wtTe from 31,3 to 35 cts. 
for table use and from 13.6 to 15.6 cts. for canning. The average sedliug price 
lior crate was $6.09, and the average retailer’s margin 16,8 pej* cent. Of the 
consumers, 6.6 per cent reported no use of strawberries, 26.5 per ctMit a prefw- 
ence as to State of origin, and* the average highest pri<v in the four markets 
for canning ranged from 13.9 to 16,3 cts., and for table use from 27.6 to 44.4 cts. 
The average gross wholesale profits and margins por crate on 53 cars of 
Missouri berries shipped to the four markets in 1927 wore 20.8 and 81 cts., 
respectively. 

Systems of livestock farming for tho mountain region of North Caro- 
lina, B, J, Savuxe (North Carolina Sta. Bui. 260 (1928), pp. 55, figs. IB ). — ^This 
bulletin, the third in the series previously noted (B. S, B., 67, pp. 191, 783), is 
based upon a study made in cooperation with the North Carolina Department 
of Agriculture and th^ Bureau of Agricultural Economics, U, S. D. A., of the 
existing organization and methods of operation on 25 Macon County farms In 
1926. 
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Tables of yields and prices for standard organizations are given. The eqnii)- 
meat and crop and livestock systems for standard farms of 30, 40, and 00 
acres are suggested, and tables and graphs are given showing the probable 
crop and livestock production, probable disposition of products, distribution 
of man labor and horse work, suggested A'rtillzcr and seed requirements, prob- 
able income, and organizalion ailjuslmcnts suggested lo meet price changes o-n 
such farms. Tlie results of an actual reorganization of a 40'acrc farm are 
included. 

Costs and margins and other related factors in the distribution of fluid 
milk in four Illinois market areas, C. A. Brown (Illinois Sta. Bui, 318 (1928) j 
pp, 169-282, figs, 18 ). — This bulletin reports the results of a survey begun about 
April, 1926, and iutendt'd primarily to study dealers’ costs and margins in the 
four large markets for which Illinois dairymen produce milk. It covers the 
years 1925 and 1920 for Chicago, 1924 to 1920, inclusive, for St. Louis and 
Pet)ria, and 1024 to 1927, inclusive, for Quincy. Statistics for the production 
of the Slate, and for the production ami the factors affecting it and the seasonal 
variations in butterfat content in each of the four aistilcls are given and dis- 
cussed. The marketing agencies and contributory oi ganizations and assem- 
bling and processing plants arc described. The per capita consumption, trend 
In sales, seasonal and daily variations in sales, demand for dlfCeront sales units, 
the amounts, causes, and disposal of dcMlers* sui pluses, and the effect of dealers* 
surpluses on producei's’ prices are discussed. 

The average dollar spent by tlie consumer for wholesale and retail milk in the 
periods studied was distributed in Chicago, St. Louis, Peoria, and Quincy, re- 
spectively, as follows: Cost of product, 54.32, 4S.60, 34.13, and 30.82 cts. ; 
dcyalei’s’ expenses, 50.88, 43.44, 32.39, and 28.00 cts. ; and dealers’ margins, 3.44, 
5.12, 1.74, and 2.70 cts. Data rcgtuvling not margins on retail sales in Chicago 
indicated that milk quarts yielded a profit of 0.75 ct. and milk pints a loss of 
1.60 cts. The dealer’s gross margin per quail in Chicago was 8,7 cts. in 1926, 
8.5 cts. in 1020, and 8.0 cts. in 1027. Of the dealers’ expenses, from 43.50 per 
cent in 1924-1926 in Peoria to 05,1 1 per coni in 1925-1920 in Chicago wei^e labor, 
salaries, and commissions, and from 10.81 per cent in Chicago in 1025-1920 to 
10.01 per cent in Quincy in 1921-1927 were for processing and operating, 
matgijials, and supplies. 

The various factoi’s affecting dcMilers’ margins are discussed. 

Livcbtook tnioking by Illinois shipping associations, It. O. Asnny (Illinois 
SUi, Oirc, 33i l/tl2iSJ, pp, 27, figs, />). — ^Tho methods, costs, and experiences of 
15 Illinois cooixu'iUive livestock shipping uHS(Kdnt Ions that have or are attcmid- 
Ing truck service arc d<*s<TilH*d. Of theses 5 r<TotMed tlie service to t(‘nninal 
markets only, 7 trnck-in service only, and 3 both typos of service. Might asso- 
chitioiiH reporled tnudeing succ(»ssful, 3 iinsuc<*essrul, and 4 that tru<*klug was 
starting out well. 

A table is given showing comparative itemized actual costs per hundredweight 
in 1927 of shipping 1,000-31). cattle and 250-lb. hogs by the two methods to 
Peoria from a point 55 miles distant. The total costs were 48.5 and 55.8 cts., 
respectively, by truck, and 34 and 37 cts., respectively, by rail. Transit Insur- 
ance, yardage, and commissions were found to be higher on truck shipments. 
Stockmen reported shrinkage on hogs as high by truck as by rail. 

Report of the Saskatchewan Overseas Livestock Marketing Commission, 
1927, W. W. Swanson et at.. (Bogina: Bmlcatchman Dept, Apr., pp, 1^5, 
pis, 8, figs, 43) .—This is the report to Hie Saskatchewan Agricultural Research 
Foundation of the commission appointed to make investigations relative to mar- 
keting Canadian livestock In Great Britain and the cooperative bacon factories 
in England, the Irish Free State, and Denmark. 
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The economic conditions in European agi’iculturo ; agriculture, agricultural 
cooperation and credit, educational and stxjial factors, and the bacon industry 
in Denmark, Poland, the Baltic States, Germany, Netherlands, Russia, and 
Ireland; the bacon and pork industry and the market situation in Groat Brit- 
ain; the conditions In the hog industry* production prol)lems, and marketing 
organization and problems in Canada; and the Canadian cattle industry and 
its export, transportation, finance, and packing and marketing problems are 
discussed. 

The Paterson plan and Australian butter prices, P. F. JUiookens {Jour. 
Farm Boon., JO {192ii), No. pp. OjfO-SJfJ ). — This is a brief (lcs(Ti))tion of the 
operation, difficulties, and results of the plan administered by the Australian 
Stabilization Committee since January 1, 102C, whereby butter producers volun- 
tarily assess themselves on all production to eompensate butter exporters. 

Crops and Markets [December, 1028] (If. S. Dept. Agt\, Crops and Mar-- 
kets, 5 (1928), No. 12, pp. ffgs. 2). — ^Herein are given the usual tables, 

graphs, notes, reports, and siimmarios, and tables showing by States the acreage, 
yield per acre, production, farm price, and farm value of iinportant field crops, 
1927-102S, and commercial truck croi)s, 1025 or 1020 to 102iS. 

The Government cotton crop reporting system, W. F. Oall.vndek 
(Internatl. Cotton Bui., 6 (1928), No. 22, pp. 227-2S6). — ^The organization and 
methods of handling the cotton report ot the U. S. Department of Agriculture, 
and the methods used by the Crop llcp(n‘ting Board in determining aeroagos 
planted and harvested and in making f(n'ecasts or evslimates of size of crop and 
probable yield per acre are described. 

Practical cooperative marketing^ A. W. !McKay and C. H. I-»ane (New Yortet 
John 'Wiley <& Bona; London: Chapman d Hall, 1918, pp. Xr/f-f-J/g, figH. Jdi).*— 
This book is prepared for the use of vocational agricultural schools and farmers 
interested in the aims and policies of cooperative organizations. The charac- 
teristics of cooperative marketing associations are discussed, and the practices 
and policies of successful associations of producers of different agricultural 
products are described. The factors leading to success are analyzed chiefly 
under headings in the form of questions which each farmer may apply to the 
associations be is ini crested in. Lists of questions and references follow each 
chapter, ^ 

The appendix includes the c*ocporative marketing act of Keimcky; forms of 
articles of incorporation, by-laws, and <‘on1ruets; a list of standards Cor farm 
products; and a list of ix'riodical reports r(‘luting to crops, markets, and agri- 
cultural economics. 

Amorican cooperation (Washington, D. V.: Amer. Inst. Coop., 1928, vols. 1, 
pp. XVIII+573, jigs. 5; 2, pp. y+6‘d2, figs. 15). — ^A collection of ]iapors, dlsciis- 
slons, etc., compi'lsing the fourth summer session, July 9 to August *1, 1928, 
of the American Institute of Cooperation, which (*oiislstcd oC three W(»eks oi 
educational conferences in the field of agricultural cooperation, held at the 
College of Agriculture of the University of California and at various points in 
southern and central California. The papers and the discussions thereon on the 
different subjects included in volume 1 are as follows ; 

Status md progress of agricultural cooperation. — ^Address of Welcome, by 
W. W. Campbell (pp. R-6) ; Response to Address of Welcome, by C. C. Teague 
(pp, 5-^) ; Greetings to the Institute, by W. 3M. Jardino (pp. 0-13) ; The 
Evolving Idea of Cooperation in the United Slates, by E. G. Nourse (pp. 
18-26) ; The Present Situation in Agricultural Cooperation in tho United 
States, by L. S. Tenny (pp. 27-38) ; Post-War Development of the Cooperative 
Movement In the Countries of the British Empire, by C. R. Pay (pp, 39-63) ; 
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The Progresy of Agricultural Cooperation in Western Canada, by J. E. Brown- 
lee (pp. 63-80) ; and Types of Coopeni lives, by H. E. Erdman (pp. 80-88). 

Cooperative organimilon in southern California and in central California , — 
Papers were presonted on the organiasation and operation of asHOciations as 
follows: California Walnut Growers Association, by O. Thorpe (pp, 91-104); 
Puente Walnut Growers Association, by S. L. Watts (pp. 104, 105) ; California 
Fruit Growers Exchange, by P. S. Armstrong (pp. 100-121) ; Biverside-Arling- 
ton Heights Fruit Exchange, by II. A. Lynn (pp. 122, 123) ; San Dimas Lemon 
Association, by H. J. Ramsey (pp. 124-129) ; Placentia Mutual Orange Associa- 
tion, by H. O. Easton (pp. 129-131) ; Exchange By-Products Companies, by 
E. T. Castle (pp. 131, 132) ; Mutual Orange Distributors, by B. McDaniel (pp. 
133-143) ; Calavo Growers of California, by G. B. Hodgkin (pp. 143-146) ; 
Poultry Producers of Southern California and the Poultrymen’s Cooperative 
Milling Association, by H. M. Amelung (pp. 147-1 Cl) ; Challenge Cream and 
Butler Association, by C. W. Hibbert (pp. 162-175) ; California Milk Pro- 
ducers Associati<Jii, by T. H. Brice (pp. 1 76-186) ; Sun-Maid Raisin Growers 
of California, by J. L. Road (pp. 189, 190) ; Sun-Maid Raibin Growers Associ- 
ation, by A. M. Paul (i)p. 190, 191) ; California Peach and Fig Growers Asso- 
ciation, by E. I. FeouLster (pp. 192, 193) ; California Fruit Exchange, by L. S. 
Haight (pp. 194-199) ; Sanger Citrus Growers Association, by R. J. Senior (pp. 
2(X), 201) ; Danish Creamery Association, by J. L. MurpJiy (pp. 202-205) ; San 
Joaquin Agricultural Labor Bureau, by F. J. Paloniares (pp. 206, 207) ; Cali- 
fornia Vineyardists Association, by L. MoJiahan (pp. 207-209) ; California 
Prune and Apricot Growers Association, by C. D. Cavallaro (pp. 209-218) ; 
and Petaluma Branch of the Poultry Producers of Central California, by B. H. 
McDrew (pp. 223-22«S) ; and Marketing Gravenstein Apples, by J. McDonald 
(pp. 219-223). 

Members' attitudes and membership problems, — ^What Studies of Membership 
Attitudes have Revt*aled, by J. W. Jones (pp. 231-241) ; Membership Policies 
of the Sun-Maid Raisin Growers, by F. A. Stewart (pp. 255-257) ; Dealing with 
Nonmombers, by J. Lawha’ (pp. 258-264) ; Cooperative Marketing Problems in 
Oregon, by M. J. Newhouse (pp. 264-271) ; Phases of the California Oo- 
op(‘rative Marketing Problem, by E, Guiidelllngor (pp. 272-275) ; and papers 
on Solectiv(‘ Mt^mbershij) Policies for Cooperatives, by 0. Thorpe (pp. 241-249) 
and by R. M. Hagen (pp. 250-251). 

Marhetlng contracts, — ^Withdrawal Features of Cooperative Contracts, by M. 
Sapiro (pp. 279-301) ; (\)i'tracis or other Mombtn’ship Control Methods, by 
E. J. Ti’acy (pp. 302-323) ; and Present Legal Status of Membership CoutractSi 
by L. S. Hulbert (pp. 324^115), 

Organization, publloitif, and field sa^vice , — Ijocal Orgaiiiaatiou Technique, by 
0. F, Mlllikon (pp. 3*19-306) ; Program of the Calif(»rnia Walnut Growers As^ 
sociation, by O. Thorpe (pp. 361-365) ; Si)eclal Reports to Members, by R. H. 
McDrew (pp. 306-375) ; The Purpose of a House Organ, by E. D. Sehlaman 
(pp. 370-382) ; Advertising in House Organs of Cooperatives, by B. McDaniel 
(pp. 382-388) ; Weekly vs. Monthly PubUcation, by S. D. Sanders (pp. 389- 
400) ; A Section in an Agricultural Paper as a Substitute for a House Organ, 
by W. B. Geissingor (pp, 400, 401 ); A Section in an Agricultural Paper as a 
Substitute for a Oooporiitivt^ House Organ, by D. L. Kieffer (pp. 402-406) ; and 
papers on Field Service of the California Fruit Growers Exchange, by 0. E. 
Milliken (pp. 400-412) ; of the California Fruit Exchange, by F. W. Bead 
(pp. 412-417) ; of the California Walnut Growers Association, by A. W. 
Christie (pp. 417-422) ; and of tho Land O’Lakes Creameries, by H. E. Meyer 
(pp. 422-427). 

40049—29 6 
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Flnanoinff cooperative associations. — Credit Extension by the Cooperative to 
Growers, by E. L. Adams (pp. 462-400) ; Cooperative Williholding Finance Plan 
of the California Fruit Exchange, by J. J. Rreniian (pp. 401-408) ; The Re- 
volving Fund Finance Plan In Operation, by J. Lawler (i)i). !(UM.71)) ; Purpose 
and Organization of Subsidiaries, by IL M. Creech (pp. 470-400) ; and papers 
on Factors We Consider in Lending to (\>operatives, by W. D. Ellis (pp. 401- 
4;i0) and by W. ISI. lUicklos (pp. 4;J4-4r)l!). 

Cooperation hctwceii commoditu groups. — ^Natioiial Unity for Cooperators, by 
0. W. Holman <pp. 403-508) ; Organization, Set-up, and Work of Agrlculiural 
Legislative Committee, by R. II. Taylor (pp. 535-638) ; History of the Ore- 
gon Cooperative Council, by P. V. Maris (pp. 539-654) ; and papers on How 
Commodity Groups Can Rest Effect Further Cooperation, by C. O. Moser (pp. 
508-515), S. D. Sanders (pp. 510-519), E. It. Downie (pp. 529-527), and R. A. 
Ward (pp. 528-534). 

Volume 2 includes papers and discussions thereon as follows: 

Progress atuJ problems o; standard iza lion . — ^The Objectives of Standardiza- 
tion, by F. W. Read (pp. 3-8) ; California Standurils for Fruits and Vegetables, 
by W. F. Allewelt (pp. 8-15) ; The Desirability of Standards for Dried Peaches 
and Figs, by B. Gundoltinger (pp. 29-34) ; Pecan Grades and Standards, by 
W. P. Bullard (pp. 45, 46) ; Standardization and Grading of Dairy Products, by 
F. H. Abbott (pp. 01-68) ; Standardization Progi*am of Land O’Lakos Cream- 
eries, by H. F. Meyer (pp. 72-80) ; New York Egg Law, by S. D. Sanders 
(pp. 80-89) ; Need of Standardization in the Egg Industry, by H. G. F. 
Hamann (pp. 90-101) ; Wool Standardization and Grading in Foreign Coun- 
tries, by J. P. Walker (pp. 102-104) ; Grading and Marketing of Wool in Cali- 
fornia, by J. F. Wilson (pp. 104-108) ; and Standardization of Walnuts, by 
A. W. Christie (pp. 16-29) ; of Raisins, by P. F. Nichols (pp. 84-39) ; of Dried 
Prunes, by B. J, Shaw (pp. 40-45) ; and of Dairy Products, by J. L. Mitchell 
(pp. 68-71) ; and Standardization in the Olive Industry, by J. J. Hooy (ijp. 
47-60). 

Belling J price policies^ and pooling. — ^Problems Encountered in Foreign Mar- 
keting, by W. A. Schoonfeld (pp. 111-122) ; The Place of Pooling in Cooperative 
Marketing, by 0. L. Christensen (pp. 122-134) ; The Advertising of Agrieul- 
tuval Specialties, by D. Francisco (pp. 134-154) ; The Possibilities and fjimita- 
tions of General Advertising CumpaigiiS, by P. S. Armstrong (p]). 154-104) ; 
Sales Relations between Co<>porativcrt Marketing the Same Commodity, by B, 
McDaniel (pp. 165-184) ; Alms and Methods of Collect ive liargalniug, by H. D. 
Allebach (pp, 184-197) ; Conference on Sales Metliods of MUk-Mark(‘ling Asso- 
ciations, by J, JklcGill, jr,, ct al. (pp, 207-226) ; Placing a Commodity on the 
Marki^t, by O, W, Hibbert (pp. 226-228) ; Developments in Salt's Methods arid 
Practices, hy S. D. Sanders (pp. 229-234) ; Sales Methods — Eggs, by J. B. 
Christensen (pp. 235-243) ; Sales Mt'thods of Land O'Lakes Oroumories, by 
H. F. Meyex‘ (pp. 243-259) ; Conference on Cattle Stiles Methods, by R. M. 
Hagen et al. (pp. 269-288) ; and papers on Collective Bargaining in Pears, by 
M. Saplro (pp. 198-202), and in Sugar Beets, by M. S. Winder (pp. 203-207), 

Fruit and vegetable oleari/ng house plans. — ^The Agricultural Coopt'rativc as 
Trade Association, by A. E. Taylor (pp. 201-810) ; The Northwest Fresh Prune 
Clearing House, by F. Shields (pp. 311-319) ; The Quotation Committee Plan 
of the Eastern Shore Farmers* Association, by F. B, Bomberger (pp. 819-329) ; 
Results Obtained and General Effect of the Operation of the Apple Clearing 
House, by E. 0. Merritt (pp. 339-334) ; The BriUsh Columbia Fruit Plan, by 
0. R. Fay (pp. 335-338) ; The Florida Citrus Growers Clearing House Associa- 
tion, by C. L. Christensen (pp. 339-853) ; and Conference on Fruit and Vegetable 
Clearing House Plans, by W, A. Schoeufeld et al. (pp. 354-368). 
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Surplus control plans of cooperatives. — ^Experience with Surplus Dibposal and 
Control Plans, hy 0. 0. Teaaue (pp. 371-^85) ; Control and Dispobul of Surplus 
Millc. hy I. W. Heaps (pp. 385-394) ; and papers on Experience with Surplus 
Disposal and Control Plans, by E. L. Adams (i)p. 395-i03) and by B. II. Ilaack 
(pp, 404-407). ^ 

Cooperative bicshwss moihocls. — Application of Commercial Methods to Coop- 
eratives, by If. M. Oroech (pp. 411-4124) ; Market Control vs. Sound Business 
Management, by M. L. C<»rcy (]>i^ 424—138) ; Oonl’erence on Management Prob- 
lems of Cooporfitivoh, by A. V. b war tout el al. (pp. 438-458) ; and Conference 
of Sales lyianngers and Advertising men, by P. S. Armstrong et al. (pp. 458-469). 

Cooperative buying. — Cooperative Purchasing in the East, by 0. 0. Taylor 
(l)p. 473-482) ; and Group Buying by Farmers’ Elevators, by J. W. Shorthill 
(pp. 483-195). 

There is also included a study of the growth and failure of the Burley 
Tobacco Growers Cooperative Association, by V. Elsinger (pp. 499-621). 

A business study of the Ohio Poultry Producers* Cooperative Associa- 
tion, L. G. FosTiOi (O7i/o Sta. But. 427 (1V28), pp. /Igs. d).— This bulletin is 
devoted chi(*lly to a description and analysis of the organization and operation 
of the Ohio Poultry Producers’ Cooperative Association from July 15, 1925, to 
Juno 30, 1927. The unit costs of the association for handling were 6.48 cts. per 
dozen for eggs and 4.35 cts. per pound for poultry. 

A study by J. 1. Falconer, \'. 11. Worlz, and G. F. Kendrick of the egg prictvs 
received by more than 40 farmers in tho association and about 30 farmers in 
three counties not In the cooperative area showed that the cooperators had 
received an average of 0.8 ct. more i>or dozen than did the noncooperalors. 

Cooperative butter marketing in Wisconsin, T. I^Iaoklin and M. A. 
SoiiAvus (Wisconsin Sia. liul. iOl (1928), pp. 39, figs. 9). — ^This bulletin is based 
upon data secured by 3)orHonal visits to 382 cooperative cmimeries in 29 coun- 
ties, being 04.3 per cent oMhe cooperative creameries in the Stale. 

Forty-six of the creameries studied graded cream, but only 31 paid on a 
graded basis, of which 10 were in a cooperative sales organization. Butter was 
sold on n 92 score basis by 150 of the creameries in 3925. Of the butter of the 
creameries in Polk and Burnett Counties selling cooperatively, bl.3 ]Kr cent was 
03 s\v('ot cream in 1025 and 90.82 per cent in 1927. 

Comparisons of costs, net prices received for butter shipped to New York 
Oily, and prices paid for bulterfnt per pound in 1925 by groups of creameries 
arranged act'ording to size sliowed the following, rcsi)eclively, for the groups 
making from 159,IK10 to 450,000 lbs. of butter per year and those making 1,350,000 
lbs. and over; Hauling cream per p(»und of butter 1.40 and 1.125 cts., butter 
making 3,055 and 2.107 cts., not price re(*elved 43.337 and 43.3vS3 cts., and t)rice 
paid for butlerfat 49.513 and 51,847 eta. Tlie advantages in the immediate 
groups usually Increased with size of creamery. 

Comparisons of prices and of costs of 14 federated creameries and 4 other 
groups of similar number and size showed that the federated group received 
from 0.647 to 1.333 cts, per pound more for butter and paid from 0.814 to 1.695 
cts, per pound more for butterfat. 

A description of and statistics for the butter industry of tlie tri-State (Wis- 
consin, Minnesota, and Iowa) butter region, and information as to the organiza- 
tion and methods of Wisconsin cooperative creameries are also included. 

The cooperative society movement in Palestine, N, Bentwioh (Jtlgypte 
Oontemporainc, 19 (1928), No. 110, pp. A brief description of the 

legislation pertaining to and the present status of cooperative associations in 
Palestine. 
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Agricultural workers and agrarian reform in central Europe, A. Rose 
{Iniet'natl Labor Off. [Geneva}, Jnternail. Labor IS (f£>2S), No. 5, pp. 

507-^5S). — ^A brief survey is made of the views relative to Uie value of large 
and .small scalo farming put forth since the middle of the nineteenth century, 
and the effects (Ri agriciiltural workers of the redislribulion of land in Austria, 
Ozcchoslovakia, Germany, Hungary, INdand, Ilumaiiiii, Plstonia, Latvia, and 
Lithuania under the postwar agrarian legislation are discussed. An analysis 
is made by countries of the iwstwar legislation. The fUfikmltieH met, the prac- 
tical value of, and the results obtained hi forming workers’ cooperative so(*iotlos, 
the establishment of workers as settlors, and the payment of compensation and 
transfer to other occupations of workers thrown out of employment in the 
several countries are discussed. 

The opinion of the author is that the adoption of a policy of workers’ pro- 
tection will automatically eliminate badly managed large estates, but will leave 
thos<' callable of providing llieir workers with satisfactory living and working 
conditions. 

The migration to towns and cities, T-JV, C. 0. Ztmmerm.vn et al. {Amer, 
Jour, Social., 32 (1926), No. 3, pp. 33 (1927), Nos. 1, pp. 106-109; 2, 

pp. 237-241; Jour. Farm Neon., 10 (1928), No. pp. 506-515). — These papers 
discuss different phases of migration from farms to towns and cities and from 
towns and cities to farms in Minnesota. 

I’art 1 is based upon data from 857 farm families taken at random from seven 
representative farming areas of J^Iinncsota by the Minnesota Experiment Sta- 
tion. It was found that 88.5 per cent of the fathers of the farmers and 82.5 
per cent of those of the farmers’ wives wei'e farmers. Of the children who 
had left home, 40 per cent had become farmers and CO per cent had migrated to 
cities, 23 per cent being unskilled laborers, 13.8 per cent artisans, 10.4 per cent 
clerical, 10.1 per cent professional men or womtm, and 2.0 per cent owners of 
businesses or entrepreneurs. Of the 00 per cent migi’ating to the cities, 36 
per cent went to cities of over 10,000, 9 i)or cent to cities of leas than 10,000, 
and 15 per cent to villages. The teuden<*y to marry was loss among the 
migrants than among those who stayed on the farm. More fomalt^s migrated 
than males. 

Parts 2 and 3 are based uiion data collected by the Minnesota Exixiriment 
Station from 004 Minnesota farm families sele(do<l by random sampling and 
Included 781 children 18 years of age' or ovc'r. Part 2 deals with tho migration 
of the children on the basis of the Income groups of the families. It was 
found that the i)ercentages of total mlgranls and of migrants to larger cities 
were considerably above the expectancy for the under $1,400 income group and 
considerably below for the groups with incomes over $3,800. In tho under 
$1,400 group, 4.5 and 8.8 per cent, rcspecllvely, loss than the expcslaucy became 
fanners oi' went into the clerical, entropronourial, and professional classes, and 
15.8 per cent more than the expectancy into the laborer classes. In general the 
percentage becoming farmers increased and the percentage entering the other 
classes decreased with the increase in tho amount of income, except in the 
$1,401-$2,60D and the $2,601-$3,800 groups, where 2.1 and 12,6 per cent more 
than the expectancy went into the clerical, entrepreneurial, and professional 
classes. 

Part 3, by Zimmerman, 0. D. Duncan, and F. D. Frey, deals with the migra- 
tion from cities to the farms. In 128 families one parent and in 30 families 
both parents were from urban families. In tlie case of the one parent migra- 
tion, 21.1 and 60.1 per cent, respectively, wero unskilled laborers, and skilled 
and semiskilled laborers. Where both parents migrated from the city, the 
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percentas^ofi were 17,2 and 60 per cent, respectively. The total number of 
migrants to towns was 275, as comimrod with 186 from towns to the farms, the 
net loss to the fams bein« 40, 20, nndl 38, respectively, from the common labor, 
clerical, and professional classes, and the net gain to the farmKS being 18 and 0 
from the skiUed and semiskilled labor and the business classes. 

The authors conclude that migration from towns and cities to the farms has 
not materially reduced the c<‘onoinlc ability of the farm population, and that 
cities attract the extremes and farms the moan strata in society. 

Part 4, by Zimmerman and Duncan, is baaed upon a study in 1927 of the 
incomes, expenditures, and budgetary bohavlur of 395 families in 11 towns 
and villages around which the families studied in parts 2 and 3 live. Of the 
heads of households, the percentages born on farms and having lived on farms 
were, respectively, 62,2 and 74.2 for laborers, 48.7 and 64.1 for the clerical and 
managerial group, and 5J.5 and 63.5 for the business and professional group. 
It was found that while children of farmers constituted 65.1 per cent of the 
total village and town population, they constituted 60.5 per cent of those in the 
business and professional classes, and that 41, 37.4, 27.2, and 13.5 per cent, 
respectively, of the children of widows, retired farmers, unskilled laborers, 
and business men became farmers. 

The authors reached the further (*on(*lusion from this study tlmt the agricul- 
tural village and town primarily reprosent a division of labor among farming 
people, and therefore there is no Important factual basis for town-country 
antagonism, and that farmers are not declining in native ability due to the 
migrations of a select group to towns and cities. 

[Annual report of tho Social Science Besearch Oouncil, 1927— 2iSl 
(Social Sci, Research Council Am. Rpf., 4 (JP27-28), pp. 56). — This, the fourth 
aimual report, includes lists of the constituent organizations, officers, members, 
committees, research fellowship appointments in the social sciences and in agri- 
cultural economics and rural sociology, and grants-in-^id ; reports on the current 
developments and the status of the research program under the several advisory 
committees; the report of the committee on scientific method in' the social 
sciences ; and the financial report 

AGEICTTITUEAL AlTD HOME ECOHOMICS EDHOATIOH 

Efficiency in vocational education in agriculture, G. A. Schmidt (Kcw 
Y ork and London: Century Co., 1926, pp. pi. 1, flg. 1). — ^Following 

the introductory chaptt'rs dealing with the importance of agriculture in the 
United States; tho demands of the occupathm; the aims, needs, and opportuni- 
ties for vocational education in agriculture; and the i)urposcs and elements 
of all vocational training coursos, tho 30 standards set up by Prosser and Allen® 
as charuct prizing an (‘llicicnt plan for vocational education are discussed and 
applied to vo<*ationai education in agriculture, Tho final chapter outlines two 
methods of evaluating a program of vocational education in terms of Prosser 
and Allen standards. 

Vocational education in agriculture, 1917 — 1027 , 0. H, Lane and A. P. 
Williams (Ped. Bd. Vocat. Bd. Bui. J34 (J9Q8), pp. V+S4, figs. 7).— A review 
of the developments in vocational edu<*ation In agriculture during the period 
that such education has been carried on cooperatively between the Federal 
Board for Vocational Education and the Slate boards for vocational education. 


’ Vocational Education in a Democracy, C. A. Prosser and C. B. Allen. New York and 
London : Century Co., 1925, pp. 21t, 212. a 
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Agriculture: The science and practice of British farming, J. A. S. Watson 
and J. A. Mobe (Edinburgh: Oliver Boyd, 19 S. ed,, rev, and cnL, pp, X+728, 
pi 8 34, figs. 60). — ^A revised and enlarged edition of the text previously noted 
(B. S. R., 52, p. 96). 

A laboratory manual of general botany, Ifl. Xj. Bisk and R. M. Addoms 
{Eew York: Macmillan Co., W28, pp. TX-{-J03), — ^This manual Is the outgroAvlh 
of manuals used in the elementary courses in hoi any at the University of 
Wisconsin. 

livestock enterprises, K. C. Davis {Phlladdphia and London: J. Jf. Jnppin- 
cott Co., 1928, pp. IX-^fj92, figs. 23D). — ^Thls text follows the job-analysis plan 
of organizing the subject matter. Seven luUorprisi'K? are considered as follows: 
Dairy, by n. P. Davis (pp. 1-08), 15 jobs outlined; beef, by L Wemielskircbcn 
(pp. 09-164), 18 jobs outlined; horse and mule, by S. Dickinson (pp. 165-222), 
12 jobs outlined; swine, by W. 11. Smith (pp. 223-279), 33 Jobs outlined; 
sheep, by W. O. OofCey (pp. 281-350), 15 jobs outlined: poultry, by 11. W. 
Niyonger (pp. 351-447), 12 jobs outlined; and beo, by K. 0. Davis (pp. 449-402), 
5 jobs outlined. 

The appendix includes lists of reference books and livestock t)ro(‘d associa- 
tions, and tables of ooinpO’^iLion of barnyard manures, weights of concentrated 
feeding stuft'.s, digestible nutrients and fertilizing 'saliK\s ol finvls, and other data. 

Farm mechanics, A. M. Field, R. W, Olson, and V. PI Nylin {New York 
and London: Century Co., 1928. pp. XXV1+S85, pi. J, figs. 238). — A guidebook 
for farmers and students in vocational agriculture covering ordinary repair 
and eonstriietlon work. 

Success on irrigation projects, J. A. WimsoE {New York: doTin Wiley ds 
Sons; London: Chapman tC Hall, 1928. pp. — This volume is a compila- 

tion of lecture notes used several times in a courve in irrigation economics 
at the National Summer School of the Utah Agricultural College. 

Farm economics: Mivuagement and distribution, F. Ai»r {Philadelphia 
and London: J. B. LippVncott Co., 1928, 2. ed., rev., pp. 700, fig^. 248). — ^A revised 
edition of the textbook lu’oviously noted (IQ S. R., 52, p. 197). 

The teaching of home economies, O. hi. Brown and A. H. TTaley f Boston: 
Houghton Uiffiin Co., 1928, pp. figs, 2).— This text Is j>lanne<l for 

special methods coursix? in colleges and univerMities. The relation of educa- 
tional psychology to the teaching of home (‘conomics, the objectives of and 
curriculum Cor home economics odm'ation, thi' organIz.Uion of homo economics 
in ail-day schools and in evening and part-time clnssi's, the methods of teaching 
applicable to the study, tlie measurement of results, tsiiiipiiuMit, aids to teach- 
ing, and other phases are db cussed. Each chapter is foUovvcil by lists of 
questions and reference's. 

An appendix includes score cards, rating scales, unit instruction shetds, and 
other data. 

Home economics in education, I. Reviicb (Philadelphia and London: J. B. 
Lippincoft Co., 1928, 2. ed., ret?., pp. 256). — This is a revised edition of the book 
previously noted (B. S. R., 52, p. 197). 

FOODS— HUMAN NUTEITION 

The elements of the science of nutrition, G. LtrsK {Philadelphia and Lon<^ 
don: W. B. Saunders Co., 1928, 4. cd., reset, pp. 844, figs. [473).-— A revision and 
enlargement of this well-lcnown volume (B. S. R., 38, p. 468). 

Health appeal (Jour. Amer. Med. Assoc., 91 (1928), No. 2S, pp. 1806, 1807).-— 
A timely editorial on the exaggerated “health appeal” in modem advertising. 

The control of protein in the diet, E. F. Du Bois (Jour. Amer. Dietet 
Assoc., 4 (1928), No. 2, pp. 53-76, figs. 6).— This extensive review of the litera- 
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lure of tlie past two <locades on protein requirements in health and disease 
shows the present tendency toward higher standards and the belief that in 
certain diseases the possibility of partial protein starvation should be given 
greater attent.on. A list of 67 references to the literature is appended 

The availability of disulAdo acids as supplomentiiig agents in diets 
dcfici<*ut in cystine. — II, a-dihydroxy-jS-diihiodlpropionic acid, B. I>. Wes- 
tekmvn and W. C. Bose (Jour, Bioh Chem,, 79 (J928)t No, 3, pp, 413-42]!^ 
fig's. 2), — Oontinuiug (he investigation previously noted (E. S. B., 58, ]). 389), 
the authors have conducted similar experiments with a-diliydroxy-j8-dithiodi- 
propionic acid as a substitute for cystine. Although this compound bears the 
same structural relationship to cystine as d^-jS-rJrimidazole lactic acid does 
to histidine (E. S. B., 56, p. 86), it proved incapable of replacing cystine 
in the diet 

Carbohydrate metabolism and insnlin, J. J, B. Maoleod (Kohlehydratsfoff- 
weohsel und Imulln, Berlin: JuUm Springer, 1027, pp, IX-}-S8t, figs, SB ), — 
A German translation, by H. Gremels, of the vo-lume previously noted 
(B. S. B., 55, p. 694). 

The iodine content of Capo Cod cranberries, F. W. Moesb (Jour, Biol, 
Oh an., 79 (W28), No, 2, pp, 409-4^1), — ^Throe lots of cranberries from south- 
Ocisterii Massachusetts were found to contain from 26 to 35 parts of iodine 
per billion. The highest content was in a sample obtained from a bog on a 
narrow strlj) of laud projecting into Capo Cod Bay. These relatively high 
figures are consistent with the customary richness in iodine of vegetation near 
the sea. 

Jewish ceremonials and food customs, S. E. Sadow (Jour, Amer, Dictot, 
Assoc,, 4 (1928), No, 2, pp. t)/-98). — ^A general discussion oC the origin and 
{significance of various Jewish food customs, 

Besults of dietary and hygienic control of ten non>«galning preventorinm 
children, N. Houn and L. J. Bobijsts (Jour, Amcr. Dietet. Assoc,, 4 (10^8) 
No, 2, pp, 77-83, figs, 2). — An investigation of the causes of failure to gain of 
10 children in a preventorium in lllimus showed that although the diets were 
qualitatively good the quantitative food consumption was low. Other factors 
thought to he partly rcsponslhle for the f.iilurci to gain were insufiicient sJoop 
and apparent clinical handicaps such as defective toubils. An attempt during 
a four-week period to produce gains in weight hy iin increase in calories, a 
more consistent intake <if food from day to day, th^' use of concentrated foods 
to reduce bulk, and a inodiflcation of activity was followed by marked 
inoronsos in gain in weight over the preceding weeks, the gains being about the 
same ub for an equal number of children who had been making satisfactory 
gains regularly. 

The auUiors are of the opinion that preventorium work for clilldron who 
show no tendency to gain under the usual rdgimo is useless unless provision 
is mtide for more detailed supervision than is possible with the usual limited 
sUilf of a preventorium. ‘‘It would seem, therefore, that there bhould bo 
either a more careful selection of children so as to include only those who 
have no clinical handicaps and can be expected to thrive on the general 
preventorium procedure, or that a special dietitian should he added to the 
staff to take charge of such Intensive work with the dMcult gainers as has 
been described.” 

Malden studies on health education and growth, 0. E. Txtrnbb (Amer, 
Jour, Putt. Health, 18 (1928), No, 10, pp, 12X7-^1230, figs, J).— A statisticiil study 
of the growth records over a period of 20 months of 273 children under an or- 
ganized health-education program in Malden, Mass., and 202 children in a com- 
parable control group without i^ecial health training is reported, with the 
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conclusion that “the rale of gain in both height and weight for the children 
receiving health educntiou was measurably and significantly greater than for 
the children in the control group.” In discussing the data, particularly in- 
dividual cases, the fallacy is pointed out of oinphasiaiug only the gain in 
weight in measuring the success of a school health-training iirogram. The 
corresponding lapid gain In hcdghl loft many of the childroii still underweight 
Seasonal variations in underweight and wide Uucluations from time to time 
in the same children wore evident. 

Cod liver oil as a substitute for cream iu feeding niivtures for infants, 
H. E. Ikisii {Jour, Amcr. Mcth Asa‘oc., i)t {19ZH), No. 2Ji, pp. 1885). — 

Success is reported in the administration of cod-liver oil to infants as a part 
of the milk formula, the oil being added to skim milk to the extent of the 
entire fat requirement. The formula and method of iireparing it are de- 
scribed, and data are given on the results of its use in 10 subjects from 1 weeks 
to 18 months of age at the lime the treatment was started. The formula was 
well taken by children under 10 months of ago, with good clinical results and 
gains in weight In oxce.aS of the average for the ago. 

Basal metabolism of the inhabitants of the Province of Salta [trans. 
title], P. Mazzocco (Compt. liend. Hoc. Biol. rPam‘], 09 {1928), No. 21, pp. 237, 
2J8). — ^Basal inetaboli‘*m deternil nations wiih the BenecUcl-Koth apparatus have 
been conducted on 8 men and 7 women of different ages and 01 soldiers 20 
and 21 years of age in the Province of Salta, Argentina, where the summer 
temperature range was from 21 to 28.5® 0. (71.8 to 83.8® P.) and the laboratory 
temperature at the time of the observations from 18 to 24®. Of the entire 
number of 104 determinations, 71.9 iicr cent %\ore within ±10 per cent and 93 
per cent within ±15 per cent of <he Aub and Du Bois standards. 

The growth and maiutonajioo of white mice fed upon synthetic diets, 
M, C, Dawbabn (Atcsl. Jour. JSxpt Biol, and MeJ, Bel., 5 (19^8), No. 2, pp. 
lJf9-160, figs. 11). — ^A study of the bolunior of mice fed upon various experi- 
mental diets is reported, with the recommendation of a diet which has been 
found satisfactory for normal growth and rcproduclion through three genera- 
tions. The diet, which contains 11 per cent less iirotoin and 3 per cent less salt 
mixture than the one recommended by Beard (E. 11., 5«5, i\ 202), is as 

follows: Casein 18, dextriuized arrowroot starch 40, cane sugar 15, butterfat 
8, lard 7, salt mixture (Osborne and Mendel 4) I, agar 2, and nioi-»t compi-essod 
yeast containing 75 per cent water 15 iiarls. 

The chief drawback to this diet is that the yeast Is incorporated iu the diet 
rather than being fed separately, but it was found impossible to secure ade- 
quate consumption of the moist yeast when fed separately. The substitution 
of 4 per cent of yeast dried at 45® O. before incorporating iu the diet or 2 per 
cent of Harris vitamin supplemented by 1 per cent of lliirris vitamin in the 
drinking water gave loss satisfactory i\*sults. In ordcu* to obtain comparable 
growth with marmite, it was found necessary to use at least U per cent. The 
diet was less satisfactory for females than males. The more satisfactory 
growth on natural foods could not be attributed to the protein, salt, or vitamin 
D content. Yeast is suggested as the Umiliiig factor in the (experimental diet. 

Vitamin A formation: The feeding of etiolated wheat shoots to rats 
kept in darkness, T. ]Moorb {Blochan. Jour., 22 (1928), No. Jf, pp. 1097-^1101, 
fig. 1). — ^Further evidence of the synthesis of vitamin A in the absence of light 
(E. S. R., 68, p. 87) is reported in growth curves of rats maintained in a dark- 
ened room and fed as the source of vitamin A etiolated wheat shoots grown in 
the dark. The only source of illumination at any time was a small ruby lantern 
for constant illumination and llidit through a small ruby glass window at the 
time of collecting and feeding the wheat shoots. 
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In two series of e\'i)('riments Uio \ilamiu A-defident diet was supplemented 
by radiostol (irradiated ergoslerol) and the shoots were fed in amounts of 30 
and 35 daily after a pndiminary dephMion period. A control experiment was run 
with 30 ungcrminatod seeds and a final scries on the basal diet with no radi- 
ostol, but supplcmoulcd by If) otioLUed shoots daily. There was no growth 
response with the uuaermiiuited seeds but resumption of growth with the 
eliolatcd shoots at both levels with and without the radiostol. The growth was 
no more marked with 30 tliim with 15 shoots 

The absorption si)ectruui of vitamin A, It A. hloBTON and I. M. IlEmBRON 
{Biocliem, Jovr., (i9S8), jVo. pp. 987-998, figs, 6). — ^Tliis in\ estigation has 
been noted previously from a pioliminary report (B. S. R, 59, p. 792). 

The assay of vitamin A, K, IT. Coward and K. M. Kky {BiOGhem. Jour., 22 
(1928), No. Jfj PP- 1019-1025, figs. 5). — ^Attention is called to other types of 
resi>onse to diilerent closes of vitamin A in animals di'ploted of this factor 
than were listed by Humo and Smith (B. S. R, CO, p. 93). The technique fol- 
lowed by the authors is that dosciibed by Steenbock and Coward (B. S. R., 57, 
p. 392), care being taken to supidy a sufliidcncy of vitamin B. Several illustra- 
tions are given of a continuous subnormal response to small doses of vitamin A 
which, however, is not followed by premature slackening of growth as reported 
by Hume and Smith but continues at a subnormal rate for long periods of time. 

Illustrations are also given ot individual varlatiouh in rcNpon'.e to equal doses 
of the same substance by animals apparently in a similar physiological condi- 
tion, some showing immediate resumption of rai)id growth, others immediate 
resumption of subnormal growth, and still others a long latent period followed 
by resumption of normal growth. The latent i)eilo<l is attributed partly, but 
not wholly, to suspension of growth until pathological conditions have cleared 
up. The imporlance of a long test period, 8 wc^ks or more, in vitamin A tests 
is emphasized. 

“ Bor an assay of the vitamin A content of a substance in this laboratory, three 
or four rats are used for testing each of seveinl different doses, the lowest of 
which is expected to be too small for resumption of growth, and the highest 
probably greater than is necessary for normal growth. A comparison of the 
whole series of results with those obtained from a similar series on the sub- 
stance with which the unknown is to be compared gives the desired information 
as to the vitamin A content of the test niuterinl. When rats from our own 
colony are used, the comparison can bo made with about half the number of 
animals.” 

Vitamin A dejQ(denoy and calcification of the epithelium of the kidney, 
B. 0. VAN Lmsum (Jour. Biol Chorn,, 79 (1928), No. S, pp. micro- 

scopic examination of the minute deposits in the kidneys of rats suffering from 
vitamin A deficiency (B. It., 58, p. 7S>2) has shown that these are not imM'oly 
deposits of salts, but are in reality epithelial cells impregnated with calcium. 
It is suggested that the calculi often found la the bladders of vitamin A-deftcient 
rats originate in these kidney deposits, which are washed into the bladder and 
there increase in size. 

Mucosus organism from suppurative lesions of rat on diet deficient in 
vitamin A, W. L. Bradford (Jour. Infect. Diseases, JjS (1928), No. 5, pp. 
407-W ). — Cultures developed under aerobic conditions from suppurative lesions 
in the middle ears and nasal turbinates of 50 rats on diets deficient in vltamlii 
A have show^n the presence In 21 cases of an encripsulated bacillus of the 
mucosus group. In 13 normal rats, 3 I’Uts on B-deficleut diets, and 9 rats on 
D-deOcient diets, cultures from the oars and nose failed to show the presence 
of this organism. It is thought that the organism is probably a secondary 
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invader of the mucosa of the respiratory iracl, rondored suitable for its invasion 
by the dietary deficiency. 

Ii’urther evidence of the complex nature ot* vitamin B. — f, Evidence that 
a third factor exists, C. H. Uunt (Jour. Jiiol. Cfum., 19 (J928)j No. 2, pp. 
729-731, flgs. G). — ^Essentially noted from a prt'liiiiinary report (E. S. 11., 59, 
p. GS8). 

The concentration of vitamin B. —IV, On the concentration and the 
separation of the two coiuponouta of vitamin B, 1*. A. rjwLNio (Jour. Biol. 
Chmu, 79 (1928), No. 2, pp. 4C)o-^70, fig. /).— N(‘w rat fotMliuc: iests wilh the 
vitamin B concentrate prepared by the method described in the previous paper 
of the series (B, S. B., 56, p. 11) have shown that it contains vitamin F hi 
high concentration, together with a small amount of vitamin G. By heating 
the concentrate to 185° C,, vitamin F is destroyed. It has been found possible 
to obtain a fraction containing vitamin F free from \itumiii G by deaminizing 
the starting material with nitrous acid before e<lsorpt.on o \ silica gel. The 
technique for the preparation of the concentrate is described in detail, with data 
on its activity. It is estimated that the ratio of the adsorption of the P and G 
factors by silica gel is 1 ; 30. 

The dual nature of water-soluble vitamin B.— 11, The effect upon young 
rats of vitamin B 2 deficiency and a method for the biological assay of 
vitamin Bj, 11. Chick and M. H. Boscob (Biochem. Jour., 22 (J928), No. 8, 
pp. 790-799, fig. 1 ). — Continuing their attempts to determine s<‘piirately the 
content of vitamin F (Bi) and G (Bj») in food materials (E. S. B., 57, p. 789), 
the authors have discovered that casein purified in the usual manner for 
vitamin B determinations still contains vitamin G in appreciable amounts. 
This can be removed by thorough extraction with a 0.05 per cent solution of 
acetic acid, followed by 50 or 70 per cent alcohol containing about 0.03 per cent 
of acetic acid. It is stated that on the basal diet free from vilaiuin G young rats 
can be maintained for three months or more at practically constant weight, 
with fair appetitie and no outward symptoms with the exc*eption of the skin 
symptoms which usually but not always develop after the fifth or sixth week. 
The most constant of these symptoms are “(1) dermatitis and loss of hair from 
the eyelids, which may become stuck together; if the oyolkU are loosened by 
bathing with warm water, the eyes, though much sunken, appear to be healthy. 
(2) Front paws stained with blood, caused by rubbing the inilamed marghis of 
the nostrils; wetting of the lower portion of the abdomen with blood-stained 
urine. (8) Dermatitis and loss of fur on head, round the uot-e and mouth, 
and on the abdomen.” 

The authors have not observed the irritability in the rats noted by Findlay, 
nor has there been the loss of appetite which he re(*ords. On tlm addition of 
vitamin G to the diet there is a rapid response in growth and improvomeut in 
the dermatitis. 

In the technique now followed for the determination of vitamin G ia food ma- 
terials, young rats are placed upon the basal B-free diet when alxmt 4 weeks 
of age and weighing from 40 to 50 gm. and are kept togetlior for about 10 
clays, after which they are placed In separate cages with raised screen bottoms. 
After 2 weeks a dally dose of 0.1 cc. of Peters’ antincurltic concentrate is given. 
This is generally followed by a temporary increase in weight. After 3 or 4 
weeks from the beginning of the experiment the material to bo tested for 
vitamin G is given in graded doses, the standard for comparison being the 
minimum dose giving an average we^ly increase of from 10 to 12 gm. 

Some constituents of dried yeast and yeast extracts: Their application 
in hitman rnttrition^ S. G. Wilumckijx and F. Worms (Tjonoct [London], 1928, 
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II, No. 13, pp. 668-67S, fiffs. 2). — In the experimental work reported, fresh 
brewery yeast was healed at 98® 0. with a 5 per cent saline solution for 
several houivs and the extract cooled and filtered. Vitamin B te^ts conducted 
on both the extract and the dried residue showed that the extraction process 
had removed about four-liftba of the vitamin B of the original yeast. II was 
found that the rt'sidne could be used to the extent of 50 pen* cent of a ration 
for rats wiihont toxic effects, and that in that amount it furnished snlficleut 
protein of satisfin'tory <iuality. The use of such a dricnl yeast is recommended 
in broad making:, an amount equivalent to from 2 to 4 per cent of the flour 
being considered sufficient to furnish more vitamin B than is present in whole- 
wheat flour. Attention is called to the possible destructive effect upon the 
vitamins of some chemicals now used in the bleaching of flour. 

In the course of the experimental work it was found that potato starch may 
contain sufficient vitamin B to vitiate the results of vitamin B experiments, 
but lhal rice starch is apparently free from it. 

A list of 39 references to the literature, dealing chiefly with the vitamin 
B content of yeast, is appended. 

The vitamin O content of fresh and frozen raw winter milk [trans. title], 
W. Salkck {Milohw. Forsah., 0 (1028), No. 5-8, pp. 46^-486, figs. 8). — ^A careful 
iiivostiftatiou of the relative vitamin 0 content of raw winter milk obtained 
from stall-fed cows and of the same milk kept in the frozen state for 3 days 
is reported, with results indicating that the milk was fairly high in vitamin 
0 and that the loss of this vitamin on standing in the frozen condition was 
fairly small, though appreciable. The milk was administered by pipette 
in amounts representing varying percentages of the body weights of the guinea 
pigs. Of the fresh milk, between 10 and 35 per cent of the body weight 
proved sufficient, while of the frozen milk slightly over 15 per cent was 
necessary. 

The freezing of raw milk is considered a practical method to employ for the 
transportation of tlie milk, particularly when iz is to be used for infant 
feeding. 

The deterniixiuiion of the anti-scorbntic value of foodstuffs by H5Jor*s 
method, M. Goettscu (Quart. Jour. 2*harni., 1 (1928), No. 2, pp. 168-177, 
pis, 3). — ^A comparison of the customary method of determining vitamin O with 
the shorter method described by lIojiT (H. M. II., 57, p. 295) is reported. 
It is concluded that with the latter method it is possible to determine the mini- 
mum dose for complete protection of any source of vitamin 0, hut that such 
variations occur with inadequate amounts that tlie value of an insufficient 
d<tHe can not bo determined without the use of large numbers of animals. 
The adventagi^ in the new method are the saving in time and the resulting 
lessc‘uing of danger of deaths from other causes than scurvy. An appendix 
by K. M. Key gives the details of the technique of the Hojer method. 

Vitainln-l) and iso-crgosterol, A. van Wuk and B. H. Eeebink (Nature 
[Londcui, 122 (1028), No. 8078, ^up., p. 648, figs. 2).— Bhotometric curves are 
given of the spectra of (1) a 0.01 per cent alcoholic solution of ergoslerol 
irradiated in such a manner that the absorption in the region of 270 to 300 iift 
disappeared uiid a strong absorption with a maximum at about 247 jum ap- 
peared and (2) of a 0.008 per cent alcoholic solution of isoergosteroL These 
curves are of similar shape, with the exception of small pealss in the former 
at wave lengths 202, 250, and 242 m/*. In view of the fact that the absorption 
spectrum of nonirradiated ergosterol shows two of these bands (202 and 
250 fi/i), it is suggested that ergosterol has two types of absorption bands 
connected with different parts of the molecule, and that on irradiation in such 
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a way as to form vitamin D one of tlioso makes way for (lio cliaract eristic 
absorption band of isocrgosterol. This would indicate that the same part of 
the molecule is changed on irradiation as is changed in the chemical trans- 
formation of orgofiiorol into iso<'rgosterol. Further points of resomhlaneo are 
the fact that botli vitamin D and isoevgoslcrol remain xinchangcd by irradia- 
tion with ultra-vjolet light of wave lengtli longer lhan 270 fifi and are destroyed 
by light of wave length of about 250 fifjt,. 

Keaction of irradiated ergosterol (vitamin D) ftrans. title], A. Stjiomann 
{Kolloid ZUchr,, Jf5 No. 2, i>p. 105, 100). — In this preliminary report a 

color reaction said to bo spo<‘Iilc for irradiated ergosterol is desenhed which 
indicates that vitamin D is an aldehyde or an unsaturated ketone. The reagent 
is fuchsin decolorized with a slight excess of hydrosulflte, which gives a violet 
color on the surface wltli irradiated, and no color witli nonlrra dinted, ergosterol 
An alcoholic solution of ergosterol peroxide gives a bluish violet color with the 
reagent, but only on long standing in contrast with the very rapid reaction 
with irradiated ergosterol. 

The examinaiion of irradiated zymosterol for the presence of vitamin B, 
B. M. HtTMK, H. 11. Saiith, and I. Smijilicy-MacLean (Bioclicm. Jour., 22 (J,938), 
No. 4, pp. 980-986, pi. 1 ). — Of interest in this report of unsuccessful attempts to 
render zymosterol, a sterol associated in yeast with in*gostorol, antirachitic by 
irradiation is the comparison of the minimum dosages of irradiated ergosterol 
necessary to produce an eHect wdth different rachitic diets. On ac<*ouut of the 
fact that zymosterol could not be obtained free from ergosterol, duplicate tests 
were run with zymosterol and irradiated ergo^-terol in amounts estimated to be 
the same as present in the zymosterol as impurity. 

On the diet deficient in vitamins A and I) described by the authors (B. S. E., 
50, p. 595) and the same supplemented by 20 per cent wdieat embryo as recom- 
mended by Soames and Lelgh-Olare (B. S. R., CO, p. 96), ash determinations 
did not differentiate sharply varying dosages of irradiated ergosterol, nor was 
there a sharp differentiation between the degree of alkalinity of the feces of 
the control rats and those receiving the irradiat(‘d sterols. The inferiority of 
irradiated zymosterol as compared with irradiated ergos-torol was definitely 
indicated, however. 

With the McCollum rachitic diet 3143, a marked (‘ffect was producotl by a 
dosage of 1/100,000 mg. of irradiated ergosterol The feces of the rats re- 
ceiving varying doses of irradiated ergosterol lieeame alkaline. 

A final series of experinumts following the method of Rosonlu'lm and Webster 
(B. S, B., 56, p. 202) with the Hherman-Puppenlieimer diet 8*1 was run, with 
conclusive results as Judged by X-ray examinaiion of the bout's. The bones of 
the controls showed marked rickets. Tho'o rot^elving 1/20,000 mg. were almost 
normal, while those receiving 1/5,000 mg. of irradlattsl zymosttu’ol wore indis- 
tinguishable from those receiving imidiatt'd ergosterol in amounts equivalent 
to that present in this amount of zymosterol Olio ash content of the dried 
extracted bones of the rats receiving different doses of irriuliatod ergosterol 
was definitely higher in all cases than the conti*ols, but did not differ appre- 
ciably for the different amounts. 

The effects of irradiated ergosterol in largo doses, W. B. Dixon and J. 0. 
Hoyle (Brit Med. Jour., No. 8540 (1928), pp. 832-835, /Iqh. 2) .—Irradiated 
ergosterol was administered In 1 and 2 mg. amounts in peanut oil to young 
rats on a bread and milk diet, with no harmful results and no appreciable dif- 
ferences in the growth curves from corresponding controls rw*elving the oil 
without the ergosterol In another sc'ries of experiments half-grown rats on 
a supposedly adequate basal diot were given amounts of 11 and 17 mg. daily 
of irradiated ergosterol in cacao butter. Those receiving the smaller amount 
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showed a steady increase in weight approximating the controls, while those 
receiving the larger dosage grew very slowly. 

On post-mortem examination tlie spleen and liver weights of the rats receiv- 
ing irradiated ergostcrol were similar to the controls, except in the group 
receiving the largest amount, these being somewhat atrophied. No pathological 
lesions were found anywhere except in the urinary tract, where almost with- 
out exception calculi composed of calcium phosphate were found. These could 
not be attributed to lack of vitamin A, us this was supplied in abundance. A 
suggested explanation is that as the result of excess of vitamin D larger 
amounts of calcium and phosphate are excreted from the kidney than can ho 
held in solution by the urine. It is also suggested that there may be a gi’eater 
tendency to the formation of calculi on diets deficient in vitamin A and rich 
in vitamin D, and that in certain tropical countries where the diet is deficient, 
but where there is abundant exposure of the body to sunlight, the two factors 
together may be responsible for the phosphiitic concretions in the urinary tract 
which occur with groat frequency among such populations. 

Hypervitaminosis through large doses of Titamin D [trans. title], H. 
Kbeetmaib and T. Moll {Miincheifi. Med. WeJmsohr,, 75 (1928) , No* 15^ pp. 
^57-555, fign* 2). — ^The authors have fed excessive (loses of vitamin D in the 
form of irradiated ergosterol to large numbers of experimental animals with the 
following results : White mice fed from 1 to 5 mg. daily died in from 20- to 6 
days, respectively, with considerable loss in weight; white rats receiving 6 
and 10 mg. daily died after 15 and 10 days, respectively ; guinea pigs were able 
to survive a daily dosage of 30 mg., but on a dosage of 40 mg. died in 40 days 
and on a dosage of 50 mg. in 36 days; rats died in 2S days on a dosage of 2 
mg, daily and in 10 days on a dosage of 10 mg.; cats receiving 6 mg. daily 
died in 35 days and 20 mg. in 14 days; on doses of 10 and 12 mg. per 
kilogram daily, dogs died in 41 and 34 days, respectively; and hens were ap- 
parently immune, being able to survive daily doses of 60 mg. Marked losses 
in weight took place in all of the animals succumbing to these excessive doses. 

The characteristic post-mortem findings were atrophied spleen and extensive 
calcium deposits in the arterial walls, heart muscle, stomach walls, lungs, 
kidneys, and intercostal muscles. Although it is pointed out that those doses 
wei’e far in excess of the therapeutic dosage, the importance of administering 
vitamin D in exact dosage is emphasized. 

Hyporvitaminosis ” and ‘‘vitamin balance,” L. J. Haekis and T. Moobb 
(Lancet ILondon’i, 1928^ IL No* 17, pp. 892^ 893)* — This is chiefly a summary of 
experiments conducted by the authors in an endeavor to answer disputed ques- 
tions of possible injurious cfCecls of abnormally large doses of vitamin con- 
cemtrates and of the quantitative relationship between the requirements of the 
several vitamins. 

Doses of irradiated ergosterol in amounts 100,000 times the concentration 
required for protection against rickets caused rapid loss in weight, followed 
by death, while similar concentrations of nonirradiated ergosterol and smaller 
doses of irradiated ergosterol had no deleterious effect. It is suggested that 
the harmful effects may have been due to impurities in the irradiated 
ergosterol, but it has been demonstrated that impurities common to the processes 
of heating and irradiation can nut be held responsible. 

A dosage of irradiated ergosterol 100 times the normal allowance had no 
effect upon the time of onset of symptoms due to vitamin B deficiency. lElats 
on a restricted allowance of vitamin B in the form of marmite grew less rapidly 
when cod-liver oU was substituted for 16 per cent of inactive peanut oil in the 
experimental diet. Rats on a vitamin B-deflcient diet supplemented by massive 
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doses of cod-liver oil concontrato developed pellagra -like symptoms which were 
not ob'^erved when au adequate .'Upply of marmile was given with the con- 
centrate or when the concentrate was omitted. Normal gestation always? failed 
on diets containing 15 per cent of the cod-liver oil. 

In regard to the harmful eft('ct of excessive dopes of irradiated orgosterol, 
it is emphas'zed thai the harmful doses aie so grt‘atly in excess of the require- 
ment that tlieio is little practical daiig('r of ill elTtuds from oxoossivo vitamin 
intake. 

“ Hypervitaminosis,” «. W. F, IJNDiauiiix {huncct {.London^, JO^H, JI, No, 
18, p. HS ). — In this brief note, occasioned by the above b'tter of L. J. Harris 
and T. Moore, evidence is summarized indicating that the toxicity of ergosterol 
irradiated in a nonvolatile solvent is not proportional to the antirachitic 
activity, thus suggesting that the harmful efCcci of excessive doses of irradiated 
ergosterol is not duo entirely to vitamin D. The author is likewise of the 
opinion that the harmful doses are so greatly in excess of the protective doses 
that no harm is likely to result iu the use of such a vitamin D conc(mtrate. 
The advisability is urged, however, of standardizing preparations of vitamin D 
in terms of some stable standard prepaiation as r( commend ('d by Coward 
(B. S. R„ 59, p. 089). 

A note on the treatment of rickets with irradiated ergosterol and ultra- 
violet light, H. F. Pbinole {Lancet ILondonl, 1928^ JI, No. 24, p. 1287).-- 
Attontion is called to the fact that iu the treatment of *12 cases of early, 
medium, and late rickets with radlostol (irradbited ergosterol) there was rapid 
improvement in the raihitic condition, imrticulnrly in the ('arly and medium 
cases, hut that the improvement in the general condition was not as rapid ao 
is customary following irradiation. 

Eftcct of infra-red radiation on growth of rachitic rat, F. M, L. CiiAUSEN 
(Soo. JEaspt. Bioh and Med. Proc., 26 {1928), No. 2, pp. 77, 78). — ^In this pre- 
liminary report, it is stated that a 10-minute daily exposure to near infra-rod 
radiation (ranging from 720 to 1,120 fip.) causes increased erouili in young 
rats fed a rickets-producing diet and prolongs the survival period for from 
4 to 6 weeks without conferring any protection against the diseii'.e. In the 
limited number of animals thus far examined the growlh-promoting effect has 
been found to ho associated with marked enlargomeni and hypertrophy of the 
thyroid gland, litter mates irradiated with ultra-violet light not showing this 
change. Some hyi>eiT}lasia of the parathyroid gland was also ol)forv(Ml in mis 
exi)OKod to lnt‘rii-rod radiations. Ash aiinlystN of the bones of IS raU pro- 
tected against rickets by ultra-violet radiation showed slightly higher ratios 
between the ash and organic resi<lue than in litter mates receiving in addition 
to the ultra-violet a dally exposure to m^ar iiifra-rtHl radiation. 

Seasonal variation of the antirachitic effect of snnshlne, If, F. F. Tikuall 
and A. Bhown (Awer. Jotir. DUeases Children, 86 {1928), No. 4, pp. 734^789, 
figs. 2). — The investigation previously noted (K. S. It., 68, p. 495) has been 
completed by similar <*bsorvaUons of the effect of sunlight in preventing rickets 
in rats through the remaining months of the your. From the results (obtained 
tliroughout the entire year, the authors conclude that in the latitude Toronto 
the sun’s rays have a slight hut definite antirachitic effect from the latter part 
of October through the first part of February. A sharp increase in this effect* 
takes place about February 15 and continues until about October 15, when there 
is a corresponding decrease. It is estimated that the antirachitic effect of 
sunshine during April. May, June, July, and August is approximately eight 
times as great as during November, December, and January. 

The relative antineurltic and antipellagric potency of cow’s milk, 0. H. 
Hunt and W. B3, Kbauss {Jour. BU>1. Chem., 79 {1928), No. 2, pp. 785-758, 
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figs, 4 ), — In the experiments reported, use was made of the selective adsorption 
power of fuller’s earth for the vitamin F and G fractions of jcast to obtain 
concentrates of these vitamins. The fraction adsorbed by the tuller’s earth and 
later removed by barium hydroxide was used as the source of vitamin F. The 
fraction not adsorbed was autoclaved for 2^^ hours at 15 lbs. iiressure and 
then used as the source of vitamin G. The basal diet u'^ed in the rat tests 
for vitamin F consisted of casein 18, starch C4, McCollum salt mixture (185) 4, 
Orisco 10, agar 2, aud cod-liver oil 2 parts and in tests for vitamin G caKsein 
18, whole wheat 25, starch 41, salt mixture (185) 4, Orisco 10, and cod-liver 
oil 2 parts. Tests were also made with chickens on a basal diet of polished 
rice 78, casein 16, salt mixture 4, and cod-liver oil 2 parts. The chickens 
receiving the vitamin F fraction in addition to the basal diet maintained their 
weight and appeared uonnal, those receiving the G fraction lost weight aud 
developed polyneuritic symptoms, and those receiving both fractions grew 
slowly and appeared normal. 

In the rat experiments there was no growth on the first of the basal diets 
and only slight growth for a short time on the second. When the first diet was 
supplemented by 5 ce. of milk and 1 cc. of the F fraction of yeast there was 
fairly good growth for about 10 weeks, after w^hich there w’as a tendency for the 
growth curves to flatten. W’ith a supplenumt of 5 cc. of milk and 1 cc. of the 
G fraction, there \vas good growth for from 0 to 8 wt'oks, after which there wa^ 
a rapid decline, thus showing that the limiting factor in milk is vitamin F 
rather than G. On the second of the two basal diets, there was good growth 
with a supplement of 5 cc. of milk alone and excellent growth with 10 cc. 
Since the wheat of the basal diet furnished vitamin F In abundance, this is 
further proof that the limiting factor in milk is this vitamin. It is estimated 
that 25 per cent of wheat furnishes a liberal supply of vitamin F, and that 5 cc. 
of milk furnishes the minimum of vitamin G for growth. 

Bloodl regeneration in severe anemia, XII, Xm (Jour, Biol, Ohem,^ 79 
(J988), No. 2, pp. 503-586 ), — In continuation of the series previously noted 
(B. S. B., 68, p. 490), two pai>ers are presented. 

XII. Potent influence of inorganic ash of apricots, liver, hidneg, and pine^ 
apple, F, S. Robscheit-Robhins, 0. A. Eldon, W. M. Sperry, and G. II. Whipple 
(pp. 6C3-4576). — ^This is the complete report of the study noted from a pre- 
liminary report (B. S, R, 59, p. 205). In addition to the materials listed in the 
preliminary rej)OTt, ])ineaijple nsli is Included. This was found to be only slightly 
potent for hemoglobin regeneration in contrast with anrlcot ash, which was very 
potent. A^’h analyses of the various materials gave the following values for 
copr^er: Liver 00247, kidney 0.0280, and apricot 0.0550 gm. per gram of crude 
ash. Corrobiwnding figures for iron were 0.0090, 0.0150, and 0.0186 gm., respec- 
tively. 

XIII. Influc^we of certain copper salts upon henwglo'bin output, 0. A. Blden, 
W. M. Sperry, F. S. Robschelt-Rohbins, and G. H. Whipple (pp. 077-586). — 
Data are reported on the ofCcct of copper tartrate or sulfate alone and copper 
tarti'ate combined with ferric chloride or zinc chloride on blood regeneration in 
(logs rendered anemic by repeated bleeding. 

The influence of tlie copper or zinc halts alone was very slight. When com- 
^hined with Iron salts the efCecl of the copper salt was much more pronounced, 
but in one or two instances not much greater than with the iron salt alone. The 
authors are of the opinion that a group of substances rather than one single 
substance is responsible for the Increased hemoglobin production in experimental 
anemia duo to bleeding in dogs. 

Treatment of pernicious anemia, R. Isaacs, C. 0. Stubgis, and M. Smith 
fJour, Amer. Med, Assoc*t $1 {1028), No, 22, pp, 1681-1600, figs, 2).— Of partlcn- 
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lar interest from tlie standpoint of the diolary treatment of anemias in this 
general discussion of the treatment of ixTiiicions anemia with liver and liver 
extracts is the statement that liver extract has little or no effeet on most sec- 
ondary anemias, while whole liver may be vnlnablo in other types of blood 
regeneration than that from pernicious anemia. For this reason it is thought 
that a correct diagnosis is i\sp<‘cially important If the extract is to he used in 
place of whole liver. 


TEXTILES AND CL0THIN9 

Plloclrical conduction in textiles. — I, Tlio clcpeudencc of the x'csistivity of 
cotton, silk, and wool on relative humidity and moistuis^ content, K. J. 
Murpht and A. 0. W..vlke!r (Jour. PhifH. Chem., .9.3 (1028), ?io, 12, f>p. 1^761-1786, 
fgft. 13). — ^Thc resist anco-lmmidity aad resist a neo-moisture c()ntent relation- 
ships were studied for cotton, silk, and wool ns single fibers, as short threads, 
and as the covering of standard insulated wires, and the effwt of electrolytic 
impurities in the textile was determined. 

The insulation resistance of any cotton sample app('arc(l to about 10“ times 
gn^ater at 1 p(‘r cent relative humidity than at 00 iK'r cent, and in the range of 
from 20 to 80 per cent is an exinmcntial function of relative humidity. The 
rale of change of Insulation resistance with relative humidity seemed iiidopond- 
ent of the form of the sample and of its electrolyte content. A de<‘rease in the 
electrolyte content of the cotton caused an increase in 1h(^ general level of 
resistance, i. e., a displacement of the resist ance-humidlty curve parallel to 
Itself. The conductance of a cotton thread is equal to the stim of the con- 
ductances of the component fibers, and the resistance of a cotton thread is 
directly proportional to its length. In spile of Its fibrous structure cotton ap- 
peared to have a fairly definite resistivity, and this resistivity is evidently a 
power function of the moisture content. Equtitlons are given by which the re- 
sistance of a cotton sample can be calculated for any moisture content (or the 
relative humidities corresponding to It) provided a measnixmusit has been made 
at a single moisture content. The regular dependence of the resistivity of cotton 
on Us moisture and electrolyte content and the relatively small variation of 
resistance from one sample to another of the samo material suggest that the 
distribution of moisture corresiwiids to some regulanty in the structure of the 
textile, e. g., in that of cellulose in cotton. 

The insulation r(‘sistunce of silk and wool samples was also a power function 
of their moisture contents. The resistivity of silk seemed \o depend on its 
electrolyte content in tlie same way as that of col I on. The rate of clauige 
of resistivity with moisture content was mu<*h greater for silk and wool than 
for cotton, and for a given moisture conteui the resistivity of silk or wool 
exceeded that of cotton, although silk and wool arc more hygroscopic. 

The absorption of acids by wool, — Fart I, A sniuinary of the lliorature, 
H. Wilkinson and A. G. Tyler (Jour. i8oc. Difcrs ami (JoJouriHfs, (f988), 
No. S, pp. — ^Thls is a review of literature including 42 references. 

The action of light on cotton dyed with vat dyestuffs, F. Sciioucfield and 
0. K. Patel (Jour. Soc. Dyers and Colourists, U (1928), No. 9, pp. 268-274). -- 
Certain cases of tendering occurring in the dyeing of viscose and cotton with 
vat dyestuffs were attributed to light falling on the dyed material during dye- ' 
ing or before the first wash. In other cases light at this stage produced a 
change in tint, and, exceptionally, a partial or apparently complete destruction 
of the dyestuff. Vat dyestuffs liable to those changes and to production of 
tendering were mainly yellows and oranges. Similar effects were produced by 
impregnating the dyed material with weak alkaline solutions of hydrogen 
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peroxide and exposing to light. The results obtained appeared to support the 
view that hydrogen peroxide is an immediate cause in the fading of dyed 
fabrics, and to explain the diminished fastness of blue dyestuffs when dyed in 
admixture with yellows and oranges. 

On the action of light on dyed colours, F. Scholefield, E. HinuERT, and 
c. K. PATi-x (jQur. Diicrtt and Cohuri^its, 44 iJV28), No, 8, pp, 2S(), 231),-- 
Further tests (10. S. R., 58, p. 81)5) showed that products analogous to isatin 
are produced by the fading of other iudlgold colors dyed on cotton, and that 
with each color studied (Oibu Blue and mothylindigo) oxidation is the 
cause of fading, 

IDotes on the clTcot of light on coloured fabric, II, E. Hibbert (Jour, Soo, 
Dyers and Colourists, ^ (1928)^ No, 10, pp, 300, 301), — Further evidence (B. S. 
R., 68, p. 605) was provi<ic(l from exiMn'iments with azoic colors showing the 
importance of time and <*ondition of exposure as factors affecting the fading of 
colors and the possibility that the effects produced by light fi‘Oin different 
sources arc due partly to their different heating effe<*ts. 

Pulping flax straw.— V, Production of pulp by the chlorine process, B. R. 
ScHAEEB and 0. E. Petkrhon (Paper Trade Jour,, 81 (J928), No, 16, pp, 41-46, 
fig, i).— The present pap<T reports the continuation of previous work (B. S. R., 
59, p. 105) on a scmi<‘oimiiercial basis to deleriuiue (lie general churacler of 
chlorine flax pulps and their probable applications. Observations from the sev- 
eral tests may be summarized as follows : 

The pulps produced by the <‘hlorine pro<eMs ai*e very easily hydrated and con- 
sequently can not bi‘ refined after the chlorine Irealmont. The mechanical 
processing must bo done after the alkaline digestion and before chlorination. 
The physical properties ot the eliloriuo liax pulps depend largely upon the 
degree of pulping accoiupllsluHl in the alkaline digestion. The rawer pulps re- 
quire proportionately a greater am<»unt of chlorine, and the resulting waterleaf 
papers are, in general, proportionately mor<» hydrated. The chlorinated pulp 
produced by a predigestion with sodium sulfite is slightly brighter in color and 
higher in strength, hut more h^drutisl tliau that produc(*d by tlie “sulfate” 
process (a mixture of caustic s<Mla and sodium sulfite). The strength of 
chlorine flax iMipers is generally higher \vlien prepared from the pulps requiring 
higher quantities of chlorine, wlicn^as the degree of whiteness of the paper is 
higher with pulps requiring less chlorine, Tlio addition of small amounts of 
soda wood pulp to the chlorhu* flax pulp furnish Increases the opacity, reduces 
the hardness, and slightly redm'es the strength of the waterleaf paper. While 
none of the paiXTs producKHl In lids study were in themselves of commercial 
quality, several lndicat(*<l tiie possibility of lncoris)ration of <‘hloririe flax pulps 
in the furnish of high grade pajK'rs. Tlie utilization of flax straw as chlorine 
pnlp evidently (h^Kuids uiKjn wonomlc coridltions. 
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NOTES 


Alabama Station,— Dr. W. IL Plorre, aasociute soils ohomist, has been 
appointed associate agronomist in the VVe-^t Virginia Stiition, whore it is ex- 
pected that ho will devote most of his time to research in soils. 

California Station.— Dr. Max Kleiber, prlvatdozent in the Institute of 
Animal Nutrition in Zurich, Switzerland, has been appointed associate in 
animal husbandry and will direct the net energy studies to be inaugurated by 
the division of animal husbandry. For this puri)ose a respiration chamber is to 
be constructed in the animal science building recently erected at Davis. 

Hawaii University and Station. — ^Tho union of the Federal Experiment 
Station with the university station is provided in a joint agreement recently 
effected by the U. S. Department of Agriculture and the university. The com- 
bined station will be known as the Hawaii Experiment Station and will have 
as its director John M. Westgate, the present director of the Fed<'ral station. 
The research staff will include all former members of the staff of that station 
and in addition a number of specialists from the university faculty. 

Iowa College and Station. — Dr. A. (1. Black of the University of Minnesota 
will become head of the department of agricultural economics in the college and 
chief of the agricultural economics section of the station on July 1, succeeding 
Dr. C. L. Holmes, whose resignation has been prtwiously noted. 

Kansas CoUego and Station.— The State appropriations for the biennium 
ending June 30, 3931, aggregate $2,607,000. This is $125,000 less than for the 
present biennium, largely because of the policy determined upon by the legis- 
lature of authorizing no new buildings at any of the five State educational insti- 
tutions during the next two years. The appropriations for salaries were 
increased by $32,450 per annum, or 3.2 per cent of the salary budget, and will 
provide for both promotions and new positions. There was also an increase of 
$60,000 per annum for maintenance and an increase of $87,450 to $106,500 for 
the four substations, mainly for additional improvements and c<iuipmont at 
Fort Hays. New items include $10,000 for a study of shipping fever ami $6,000 
for remodeling the greenhouses, 

A sevios of varietal tests with gladiolas, dahlias, and iH>onit*s is to ho begun in 
cooperation with a number of commercial growers. From 100 to 150 varieties 
will be compared as to their gonemi adaptabilily to Kaiwts comlltions, their 
hardiness, keeping qualities, docoralive value, ami resistance lo diseases and 
insects. Fertilizer tests wdll also bo undertaken, 

Massachusetts College and Station. — five-year fellowship has been estab- 
lished by a commercial potash organization of New York and Amsterdam for 
investigations on the relation of fertilizers to asparagus. The work will be 
carried on at the Market Garden Field Station at Waltham and will be con- 
ducted on four different soils types. 

Michigan Station. — 0. A, Lavis, si)e(luUst in sugar beet culture, resigned 
March 31 to accept a position with the Sugar-Beet Investigations of the U. S. 
Department of Agriculture and has been succeeded by H. L. Kohls. II, 0. 
Kiebler, research assistant in farm crops, resigned Aiirll 3 and has been suc- 
ceeded by George Weuner, 

M!iS5Ussippl Station.— Work is niidor way on the new station office and 
laboratory building, for which an appropriation was made by the last loglsla- 
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ture. J. 0. Smith has been added to the staff of the Delta Substation as agrl* 
cultural engineer. 

Cornell University and Station. — ^Two bills have been approved by Governor 
FranJElln D. Roosevelt, one of which provides $150,532 for new activities at 
the College of Agriculture and the other $5,000 for the College of Home Eco- 
nomics for research on living costs on farms. The work assigned to the 
College of Agriculture includes investigations on the muck soils of the State 
in both soil and psychological aspects; the production, storage, and diseases of 
potatoes ; problems involved in regional agricultural adjustments ; the operation 
of city markets and cooperative marketing; aspects of rural government; and 
a considerable extension and development of the work in animal husbandry, 
including a new calf bam, extensive alterations in the existing barns, larger 
maintenance funds, and some additions to the staff. The bill also carries 
$10,000 additional for printing and provides for another editorial assistant. 

This legislation was enacted on the basis of recommendations by an Agricul- 
tural Advisory Commission appointed by the governor in December, 1028, and 
was indorsed by him in a special message to the legislature as representing 
** the minimum of what ought to be done this year to help the farmer to meet 
his farm problems.’" 

In addition to these special appropriations under this farm aid program, the 
regular appropriation bills carry $29,000 additional to be immediately available 
and a .$21,000 Increase in general items for next year for the College of Agri- 
culture and $7,960 for the College of Home Economics. Earlier in the session 
a bill was approved providing $475,000 for the erection of the main central 
section of the new building for the College of Home Economi(‘s. 

North Dakota Station. — The legislature has appropriated $289,507 for the 
station for the ensuing biennium as compared with $303,105 for the present 
biennium. Among the si)oclal items allowed is $15,000 for an Increase of the 
cereal breeding work. 

Washington College and Station. — ^Dr. A. D. Hafenrlchter, professor of 
botany of Baker University of Baldwin. Kans., has been appointed assistant 
professor of farm crops in the College of Agriculture and assistant in farm crops 
in the station to give particular attention to forage crops and weeds, and will 
report for duty June 15, Miss Evelyn H. Bolwrts has been appointed research 
specialist in home economics in the station, Ix^glnning April 1. 

Ofllce of Experiment Stations. — ^I)r, B, Youngblood, for 17 years dii'ector of 
the Tc'xas Station and for the past 3 years princii>al economist in the Division 
of Cotton Marketing of the U, S. D. A. Bureau of Agricultural Economics, has 
boon appointed principal oconomist and has entered upon his new duties. In 
his new work he will represent the oifice in its relations with the stations on 
matters pertaining to research in agricultural economics. He will give his 
attention ju'imarily to studying the status of research in this field, the nature 
of the complex proldoms pr(>benled, and the organization of definite projects to 
advances their solution. Also, he will give special attention to the progress of 
current research and to the adequacy of the methods emplo-yed. 

The appolulment of such a specialist In the Office of Experiment Stations is 
ill response to a need, recognized ever since the expansion of activities under 
the Purnell Act, for a close study of economic problems and procedure and of 
the means of associating the diverse efforts to make them most effective. 

Eriksson IVlzes in Phytopathology and Entomology. — ^Two prizes Of 
1,000 Swedish crowns ($268) have been offered by the International Committee 
for Phytopathology and Economic Entomology for the iK^st memoirs giving an 
account of new and original work in (1) investigations on rust (Uredineae) 
diseases of cereals (wheat, oats, barley, or rye) and (2) investigations on the 
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rOle played by insects or other inTertebrates in the transmission or initiation 
of virus diseases of plants. The competition is open to all nationalities, bnt 
the memoirs must be written in English, French, or German. Three typewritten 
copies of the memoir must reach the secretary of the committee, T. A. 0^ 
Schoevers, Wageningen, Netherlands, by May 1, 1930, and the announcement 
of awards will be made at the Fifth International Botanical CJongress, which 
is to be held in Cambridge, England, from August 10 to 30 of that year. 

New JTournals. — Chinese Journal of rhynwlogn is being issutnl quarterly by 
the Chinese Bhyniological Society, Peking. Pai^ers are to be published In the 
fields of physiology, biochemistry, and pharmacology in Englibh, French, or 
German, with Chinese summary. The initial number consists of the following 
articles, all of which are in English : The Effect of Starvation and Kef ceding on 
the Intestinal Epithelium of the Albino-Mouse, by T. P. Sun (pp. 1-6) ; The 
1‘harmacology of Chinese Aconite, T’sao-wu-t’ou, by H. P. Chu (pp. 7-14) ; 
Bastard Anise Poisoning and Its Antidotal Measures, by B. E. Head and P. 0. 
Kiang (pp. 16-22) ; Anesthetic Mixtures of Ephedrine and Procaine with 
Adrenaline and Potassium Sulphate, by B. E. Bead and C. C. Lin (pp. 23-32) ; 
The Proteolytic Ferment of Hsiang-kua, Cucumis melo, Linn. (Cueurbitaceae), 
by H. C. Hou and C. 0. Chen (pp. 33-36) ; A Method of Vessel-Anastomosis for 
Vivi-perfusion, Cross-circulation, and Transplantation, by R. K. S. Lim (pp, 
87-50) ; Observations on the Secretion of the Transplanted Stomadi, by K. K. S. 
Lim, C. T. Loo, and A. C. Liu (pp. 61-02) ; A Method for Preparing Pure 
Ephedrine Hydrochloride from Ephedra cquisetinaj Bge., C. T. Feng (pp. 63-68) ; 
A Method of Vivi-dlalysis, H. Necheles (pp. 69-70) ; Studies on Denaturatlon 
of Proteins. — II, Coagulation by Alcohol, by H, Wu (pp. 81-88) ; and The 
Nutritive Value of the Mung Bean, Phaseolua aureus Koxb., by E. Tso (pp. 
89-96). 

Social Science Atstraefs, published under the auspices of the Social Science 
Research Council by Social Science Abstracts, Inc., at 460 Ahiuiip St,, Menasha, 
Wis., is being issued monthly along the lines previously indicated (E. S. R., 68, 
p. 605). The initial number contains 781 abstracts, with an author index and 
many cross references. The material is classified under the headings of 
methodological and systematic materials, the latter including as subdivisions 
human geography, cultural anthropology, history, economics, political science, 
and sociology. 

Jftural Business, published under the auspices of the National Federation of 
Rural Business at 11 South La Salle Street, Chicago, is b(4ng issued as a 
monthly “ for the economic advancement of the farmer, banker, and business 
man of rural America,” Tbe initial number contains an account of the forma- 
tion of the federation and its personnel and a number of original articles, one 
of which, by B. W. Thatcher, discusses The Future Outlook tor Agricultural 
Research. 

Journal of the Kamsas Entomological Society Is devoted **to entomology in 
Kansas and to the proceedings of the Kansas Entomological Society,” and is 
being puhlidied quarterly by W. Khaus, 119 South Main Street, Mcl^herson, 
Kans. The Initial number is given up largely to A List of the Literature on 
Kansas Arthropoda, by J. W. McColloch. 

(Guatemala Acfriccla Is being issued monthly as the oi^an of the Confederation 
of Agricultural Associations of Guatemala, 10 Calle Oriente, Guatemala. The 
initial number contains a discussion of the necessity for a union of agricultural 
organizations and considerable data on agricultural credit provisions in Guate- 
mala. 
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The career of Dr. Thomas Burr Osborne, ended by his death on 
January 29, 1929, pei-sonihes in an unusual degree the ideals of 
scientific research at the agricultural experiment stations. Enter- 
ing the service of the Connecticut State Station in 1886, Dr. Osbonic 
soon began a study of the vegetable proteins which became the major 
project of his life work and continued for almost 40 years. In this 
relatively intricate and difficult field he did a notable work and 
achieved wide recognition as an outstanding authority. As one who 
followed his studios closely from tlie beginning has recently written, 
“he exemplified in the best sense the courage and perseverance of 
the investigator, coupled with the skill and creative ability so essen- 
tial to discovery. His conti’ibution was an unusually large one, 
and has been very far-reaching in its effects on our thinking and 
understanding.” 

Dr. Osborne’s entire life was spent in the city of New Haven, 
where he was bora on August 5, 1869. He was graduated from Yale 
University in 1881 and received the degree of doctor of philosophy 
from the same institution in 1885. His early interests were in the 
field of analytical chemistry, and for three years he was an assistant 
in that subject in Yale. 

The enactment by tlie Connecticut Tjegislature of a law to protect 
the dairy industry and the general public from the increasing sale 
of unlabelod imitation buttei's made possible an increase in the chemi- 
cal staff of the State Experiment Station in 1886, and it was in con- 
nection with this control work that he was given his original ap- 
pointment. ITis service as a routine analyst, however, was brief 
and was supplemented almost immediately by studies of analytical 
methods. The repoi-t of the station for 1886 includes notes from his 
pen on the filtration of crude fiber and the filtration and weighing 
of silver chloride, and in the following year he gave much attention 
to devising methods of mechanical soil analysis. 

The Ooimecticut State Station had been established with the im- 
mediate objective of providing a defense against fraud, but its aim, 
as stated in the act of incorporation, was “ to promote agriculture by 
scientific investigation and expeiiment,” and tlxe station was not 
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permitted to develop as either an exclusively control station or as 
one content with the simpler and more immediately useful forms of 
testing. Largely because of the broad vision and high ideals of 
those in whose charge its destinies had been intrusted, scrupulous 
care had boon exercised so to organize its inspection service that it 
would not hamper the progress of research, to rest it at all times on 
the soundest basis which scionoe could provide, and to develop as 
far as possible the more fundamental inquiries. Accordingly, in 
1888, just as the Hatch Act was coming into operation, Director S. W. 
Johnson proposed an investigation of the vegetable proteins, and 
the station report for the following year tersely announced that 
“much time has been given by Dr. Osborne to a study of the 
nitrogenous matters contained in the kernels of maize and oats.” 

In this modest fashion began a series of investigations of outstand- 
ing importance. The studies were undertaken at a time when work 
in this field was known to be much needed, but the opportunity was 
being neglected. The first serious examination of the vegetable 
proteins had been instituted in 1860 by Bitthausen, who had demon- 
strated the occurrence of many diverse forms in the different seeds 
and indicated some of the difficulties and complexities of the subject. 
His work had been far from exhaustive, however, and with the con- 
tributions of Denis and Weyl the matter had been left in much 
confusion. Because of its intricacy the subject was being regarded 
by chemists in general with some trepidation. 

Dr. Osborne first directed his attention to a reinvestigation of the 
matters dealt with by Ritthausen. Utilizing and devising improved 
methods and working with characteristic thoroughness and care, he 
was soon able to show that tlie number of distinctive vegetable pro- 
teins is far greater than Ritthausen had supposed. Ultimately pure 
specimens of the proteins from no fewer than 32 different seeds were 
prepared, usually by several methods, and comprehensive descrip- 
tions formulated. Many of the proteins previously gi’ouped together 
were found to be distinct substances. Specific designations were 
thereupon given them, and the use of older terms much restricted. 
As Vickery and Mendel, two of his former colleagues, have pointed 
out in a recent tribute in Science, “ this clarification of the nomen- 
clature has been of immense assistance in bringing a semblance of 
order into an almost hopelessly confused subject.” 

Tins phase of Dr. Osborne’s activities continued for about 10 
years and led logically to an investigation of the proteins as a group, 
their structure and their properties. Here again he was delving in 
a pioneer field, and again he was equal to the occasion. In the words 
of a resolution of appreciation adopted by the station board of 
control at his retirement from active service late in 1928, “ his mind 
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has always been raising questions which he was able to define with 
rare precision, and then with equal discernment he has devised means 
for their experimental investigation and solution.” By anal 3 rsis and 
reanalysis he patiently and persistently advanced the boundaries of 
knowledge of the fundamental chemistry of the proteins and estab- 
lished a basis for the third and culminating stage of his research, a 
study of their nutritive values. 

This study was begun in collaboration with Dr. L. B. Mendel in 
1909, and involved among other I’equirements the development of a 
technique for feeding individual small animals diets containing the 
pure isolated proteins which he now had available. Unexpected 
difficulties arose in obtaining normal growth with young animals on 
what were supposedly adequate rations, but when these were over- 
come by the use of a “ protein-free milk ” prepared by I’emoving the 
casein and lactalbumin from milk serum and evaporating, wide differ- 
ences in the efficacy of the various proteins were revealed. Foi 
example, the animals grew well on wheat glutenin and edestin, but 
failed rapidly on zein and gelatin, while maintenance but not growth 
was possible on hordein and rye and wheat gliadin. Further woik 
showed that by the addition of ceitain amino acids the deficiencies 
could be rectified and growth made possible. 

The great value and immediate practical beaiung of these findings 
were generally recognized, but even more important observations 
were to follow. These obseiwations grew out of the use of the 
“ protein-free milk ” employed in the feeding experiments and indi- 
cated that there occurs in butter a substance essential for animal 
growth. Similar discoveries were reported at about the same time 
by McCollum and Davis, using an ether extract of egg yolk and of 
butter, and the essential substance was later designated vitamin A. 
Subsequently, Dr. Osboime and his associates noted the value of cod- 
liver oil as a growth stimulant amd particularly as the curative agent 
for the xeropthalmia regularly encountered in the animals receiving 
the deficient diets. 

In 1911 Drs. Osborne and Mendel showed that the “protein-free 
milk ” was much more efficient in inducing growth than was a corre- 
^onding mixture of lactose and pure salts or milk ash, thus imply- 
ing the presence of some water-soluble organic gi'owth-promoting 
substance. This early infei’ence was later confirmed, and the studies 
contributed considerably to the development of our knowledge of the 
distribution of such a vitamin in foods and its significance in normal 
nutrition, particularly in connection with gi-owth. 

Many other extensive contributions were also made, as indicated 
in the following summary by Vickeiy and Mendel: “Much labor 
was devoted to ^e study of the nutritive value of the proteins of the 
coDimercially important foods, and this work gave a rational ex- 
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planafcion of many px'actices which ompiiical experience had shown 
to be advantageous. The distribution of vitamins A and B in nat- 
ural food products was studied, and considerable succeas was at- 
tained in an effort to prepare a vitamin-rich concentrate from yeast. 
The phenomena of growth, its supjxression and acceleration under 
various regimens, the effect of the individual inorganic constituents 
of the diet, these and many other topics received attention at differ- 
ent times.” 

An idea of the extent of Dr. Osborne’s labors may bo gathered 
from the fact that a complete bibliography of his publications is 
said to reach 253 titles, of which about 200 are contributions to 
]*oui*nals reporting his personal scientific work. This largo number 
is the more remarkable in view of his conservatism in annoimcing 
his findings and his rigid insistence that no result must be made 
public that had not been verified by careful, thorough, and repeated 
experiment. Perhaps because of what has boon termed his “ meticu- 
lous editing,” none of his published works are of great length, the 
most extensive probably being his monograph of 154 pages on The 
Vegetable Proteins, first issued in 1909 and extensively revised in 
1924. Tliis monograph and his report of 119 pages on The Proteins 
of the Wheat Kernel (1907) have long been regarded as classics in 
their respective fields. 

The success of Dr. Osborne’.s work may fairly be considered a 
resultant of his personal efforts, characteristics, and qualifications, 
and his favorable environment. To an imusual degree he represented 
the “ exceptional investigator,” of whom much is heard in discussions 
of research and research workers. He was well equippt'd by training 
and temperament to utiliae to liie full liis advantages and to pi*ofit 
by his congenial surroundings. Assigned as a young man to a highly 
complex and difficult problem, ho grow with his opportunity. Begin- 
ning in a small way, devising and adapting his tools for the task, he 
worked logically, patiently, and sanely. Progress was neither spas- 
modic nor spectacular, but it was steady and sure, with little lost 
motion and even less of following of blind trails and retracing of 
steps. Gradually the mosaic was assembled, and the work little un- 
derstood or appreciated in its beginnings was impressively revealed. 

Without detraction from the achievements of the central figure 
in the execution of this important project, it may be pointed out 
that much credit also accrues to his associates, his colleagues and 
coworkers, and especially to those who have formulated and executed 
the policies of the institution under whose auspices the work has 
been done. Outstanding among these have obviously been Director 
Johnson, at whose instigation and under whose enlightened leader- 
ship the investigation was originally conceived and gotten under 
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way, and his successor, Director E. H. Jenkins, who without the in- 
centive of project authorship assumed the responsibility for its con- 
tinuance and suffered no interference with its progress. Nor should 
there be overlooked the consistent cooperation and support of succes- 
sive boards of control, manifested through the year’s when results 
came slowly and their applications to practical farming seemed re- 
mote and improbable. If it is recalled that even after the passage 
of the Hatch Act the entire resources of the station did not exceed 
$20,000 per annum for several years, that the experiment station it- 
self was on trial in Connecticut as elsewhere, witli its usefulness as 
an aid to agriculture still to be fully accepted, and that a host of 
relatively simple problems of undoubted economic importance and 
popular appeal were pressing for solution, the courage and the vision 
of Dr. Osborne’s supporters become manifest. When the contention 
is heard, as happens fi’om time to time, that the agricultural experi- 
ment stations are too hard pressed for results of practical value and 
for immediate application to bo looked to for systematic and long- 
time research along fundamental lines, the maintenance of Dr. 
Osborne’s work year after year may well be included in the many 
instances which may be cited in rebuttal. 

From various aspects, the story of Dr. Osborne intrigues the imag- 
ination and supplies a unique inspiration. Fortunately it is not only 
a story with a moral but a tale with a happy ending. Public recog- 
nition came .slowly, and first of all, according to Vickery and Mendel, 
by way of Germany, when Griessmayer in 1897 published a treatise 
on the vegetable proteins that contained many extracts from Dr. 
O&bbrne’s papers and stated in his introduction that it was his 
hope “ to bring to light these treasures buried in their American pub- 
lications.” By 1904, however, the fundamental chai’acter of the 
work had been so thoroughly o-stablLshed as to enlist substantial 
financial suijport from the Carnegie Institution of Washington, and 
this support has subsequently boon continued without interruption as 
one of the comparatively few projects carried on at an experiment 
station which have ever received such aid. In 1908 the work was also 
accepted by the Office of Experiment Stations as an appropriate 
project under the recently enacted Adams Act, and this relationship 
likewise continued without material modification for nearly 20 
years. 

Personal recognition was ultimately accorded in generous measure. 
Yale University confeiTed the honorary degree of doctor of science 
in 1910, and in 1923 appointed Dr. Osborne a research associate in 
biochemistry with professorial rank. ^ 1920 he was elected a 
member of the National Academy of Sciences, in 1912 an honorary 
fellow of the Chemical Society of London, and in 1914 a fellow of 
the American Academy of Arts and Sciences, and he was long a 
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member of numerous other societies at home and abroad. For many 
years he was associate editor of the Jowrud of Biological Chemistry . 
Three medals were awarded to him, the gold medal of the Paris 
Exposition in 1900, the John Scott medal in 1922, and (as the first 
recipient) the Thomas Burr Osborne gold medal established in his 
honor in 1920 by the Ameiican Association of Cereal Chemists in 
commemoration of his ‘‘ notable services to cereal chemistry.” 

Late in 1928 and at his own request, he was relieved of active 
charge of the biochemical laboratory, at which time ho was given the 
title of consulting biochemist by the board of control, with appropri- 
ate resolutions of appreciation. In the few weeks which followed, 
the memory of these honors and the many expressions of esteem of 
his colleagues and others doubtless brought him much pleasure, yet 
the guess may be hazarded that his highest satisfaction came from 
his own realization that he had acluevod the goal of every true 
investigator, a lifetime profitably and iirodnctively spent in the 
elucidation of a worth-while problem. As Vickery and Mendel have 
well said, “ his death removes one of the great pioneers of American 
biochemistry, a man whose name will always be linked with the 
subject he made peculiarly his own.” 

Bearing the title Some Pennsylvania Pioneers in Agricultural 
Science, a book has recently appeared which is of unique historic 
interest. This book was written by Prof. Thomas I. Mairs, a mem- 
ber of the faculty of the Pennsylvania State College for the past 27 
years, with the purpose, as he explains in its preface, of putting 
into available form “ information concerning some of the men who 
laid the foundation of the School of Agriculture and the Agricultural 
Experiment Station.” It was prepared at the suggestion of Dean 
and Director R. L. Watts “to perpetuate the memory of the men 
who helped found this State imstitution,” and is dedicated to Mr. 
Robert H. Garrahan, a prominent horticulturist of the State and a 
stanch friend of the college, through whoso financial assistance its 
publication was made possible. 

The book is in the form of brief sketches of eight pioneer members 
of the faculty, with a concluding chapter devoted to three early 
trustees. The octet selected for separate chapters are Drs. H. P. 
Armsby, W. A. Buckhout, William Frear, and W. IT. Jordan, Pro- 
fessors George C. Butz and John Hamilton, Farm Superintendent 
William C. Patterson, and President William G. Waring. All of 
these save Jordan, Hamilton, and Waring were members of the sta- 
tion staff on its fomation tn 1887, and without exception continued 
their connection with the institution until their death. Tlie trustees 
included are Messrs. Frederick Watts, Hugh Nelson McAllister, and 
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Moses Thompson. The author had enjoyed the close personal ac- 
quaintance of nearly all of those of whom he writes, and the result 
is a pleasing series of more or less intimate pictmes and reminis- 
cences, supplemented in many cases by extracts from the tributes 
of others. The aim throughout has been to compile neither a history 
of Ihe School of Agriculture nor complete biographies of the persons 
considered, but “ to show something of the personal chaiacteristics 
of the men as well as the part each took in the development of the 
agricultural activities of the institution.” 

Tlie potential importance of biographical writings of this sort as 
an aid in the upbuilding of agricultural education and research is 
perhaps somewhat greater than is always realized. Fulsome lauda- 
tion is doubtless of slight value for this purpose, but a discriminat- 
ing evaluation of the past, an analysis of its successes and failures 
and the reasons thcicfor, should usually bring both enlightenment 
and inspiration. It is said of Dr. Armsby, for example, that “ he 
studied carefully, impartially, and thoroughly what other men had 
done in his line of work, and on that foundation sought for new 
truth.” This is the traditional attitude of the investigator, but the 
method is capable of wider application. Agricultural education and 
experiment are not mere abstractions, but have become everyday 
realties as they have functioned through men and women. History 
and psychology can not safely be neglected by the protective teacher 
and in^ estigalor, for the receptive mind can learn much by considera- 
tion of the human element which is so large a factor in our institu- 
tions. As the successive generations rise and pass away, we need to 
know more of the pioneers and later leaders, the conations under 
which they labored, and the contributions to progress which they 
made. At nearly all of the agiicultural colleges and experiment sta- 
tions there is still opportunity for service by making permanently 
available information along these lines, and this opportunity may 
be profitably availed of in increasing measure before it becomes too 
late. 
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AGEICTILTTIRAL AND BIOLOGICAL CHEMISTRY 

TJio mineral content of feeds, aollh, and waters of South Carolina, J. H. 
MrTOHLLT., J. D. WaknI'R, and K. S. Mouitovv (Houtli Carolina <SVa. Bui 252 
(t928)j pp. S2; ahs. in Hovlli Carolina Hla, Hpt. 192H, pp, SG-SS). — ^Tlie elements 
determined were iron, calcium, magnesium, phosphorus, and iodine in the soils 
and waters examined, and, in the feedstulTs, moisture and ash In addition to 
the elementary determinations mentioned. The plant material was collected 
from plats of known fertilizer treatment and located at Cleuison Oollego, Gaff- 
n(‘y, Trenton, Bishopvine, Kloren(*e, and State Park. This material was taken 
at the hay-cutting stage of growth and was preserved air-driwi. Oats, soy 
beans, grass hay, winter Held pi'as, <‘owpeas, lyo and \o(cli, clovc*r, lespedeza, 
etc., wore included among these sanii)les. 

The soil samples were collected at the three depths of 0-0, 7-12, and lH-38 
in. and were held for analysis in the air-dried condition. Fi’om city water 
supplies samples were taken from the natural supply and from the purified 
water. In addition to these samples eight river waters and two* well waters 
were examined. 

Detailed analytical results are assembled in three appoiulixes, of which the 
first Is designated to show the effect of lime on the calcium, magnesium, and 
phosphorus contents of the plant; the second, to demonstrate the effect of 
phosphorus as a feiiilizcr upon the phosphorus content of the plant; and the 
third, to show the average composition of f<'('dstuffs grown on soils under 
known fertilizer treatment in comparison with the soil analyst's in the three 
layers above mentioned. 

An investij^ation of the method of Page and WUllanis for the determina- 
tion of the saturation cai>acity of soils, P. E. Titrnkb (Jour, Apr, Bfu 
lEnglandl, J8 (1028), No, 2, pp. 257-265), — Various methods of detemining the 
saturation capacity of so'ls are discussed, particular attention being given to 
that of Pago and ■Williams (E. 54. K., 54, p. for the estimation of the 
state of saturation of the soli when in eciuilibrium with cal<*iuiu carbonate. 
Defects of the method are pointed out, the chief of those being the slowness 
with wliich the rea(*tlon proceeds to completion, “In vl('w of this, It is recom- 
mended that 3 liters or more of filtrate be obtained, or, preft'rahly, the amount 
of soil employed l)e reduced to 10 gm.” It was found that “ the variation in 
the character of the colloidal material of soils is to some extent reflected In 
the value of the ratio of the <»alcium passing into solution tlirough exchange 
reactions in the second liter to that dissolved in this manner by the total 
volume of filtrate.” It is stated that the incompleteness of the reaction renders 
the method of Hissink (B. S. R., 50, p. 118) inaccurate for the calculation of 
saturation capacity. 

The determination of exchangeable calcium in carbonate-free soils, R. 
Williams (Jour, Agr, Sol irnglma}, 18 (1928), No, 3, pp, 439-445),— It was 
found that acetic acid Is a suitable reagent for extracting exchangeable calcium 
from earbonnte-freo soils, and a method using 0.5 n acetic acid is described. 
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J)ye adsorptiov. by hydrous alnmtna in soils, H, H, Cboucheb (Jour. Agr. 
Sd. lEngland}, 18 (1928) j No. 2, pp. 850-862^ fig. 1 ). — ^“A procedure for the 
detection of hydrous aluiuiua in soils i% described, involving the demonstra- 
tion of the isoelectric iKniit of hydrous alumina by means of 3 }referentlal dye 
adsorption in susiKmsions of various pll valuer. Satisfactory results were 
obtained with a mixture of acidic Blebrieh scarlet and basic iodine green. The 
former is adsorbed by hydrous alumina only on the aedd side of its isoelectric 
point, and the latter only on the alkaline side. . . . Tlie applicability of the 
mixture of dye-stuffs finally selected is demonstrated for a series of soils of 
varying basic rat lo, and including examples of lateiitic soils and clays.” 

Chemical studies of grape pigments, II, III, R. S. Andeieson and F. P. 
Nabbnhaote (New York State Sta. Tech. Bui. 146 (1928), pp. 21). — These two 
papers have previously been noted from another source (B. S. R., 52, pp. 610, 
808). 

HETEOBOLOGY 

Influence of crop plant cover on meteorological conditions [trans. title], 
M. M. Sambikin (Nauch. Agron. Zhur. (Jour. Landw. Wisa.), 4 (1921) ^ No. 12, 
pp. 830-844t fiff^* kl Oer. aha.^ p. 8^-}).-^It is pointed out that conditions within 
or near the plant cover may be quite different from those at levels or places 
unaffected by the cover. It is stated that reliable conclusions regarding the 
relation of meteorological conditions to crop growth can be drawn only from 
observations made in close proximity to the crops. The plan for observations 
on the diurnal course of the meteorological elements during the growing x>eriod 
of crops, which were begun at the Poltava Experiment Station in 1927, is 
described. 

The necessity of measuring the heat of soils in the course of Add and 
greenhouse experiments [trans. title], P. I. Andrianov (Andbianoiv) (Nauch. 
Agron. Zhur. (Jour. Landw. 4 U927), No. 12, pp. 819-828, figs. 5; Eng. 

ahs., p. 8SS), — ^Tlie importance of measuring soil temperature as well as moisture 
in experiments with plants is pointed out, and a mercury thermometer and an 
electrical resistance thermometer for this pmrpose are described. 

Climatological data for the United States by sections, [Septcmbciv- 
October, 1028] (U. S. Dept. Agr., Weather Bur, Climit. Data. 15 (1928), 
.Sfos. 9, pp. [ii^d], pis. 3, figs. S; 10, pp. 1195}, pis. 3, figs. 2). — These numbers 
contain brief summarh's and detailed tabular statements of climatological data 
for each State for Sept<*mbor and October, 1028. 

Weather reports, H. W. Albbbts kt al. (Alaska Stas. Bpt. 1921, pp. 6, 14, 
18, 24, 29-40). — ^Montlily summaries of temperature, precipitation, and cloudi- 
ness record!.^ at 45 places in Alaska are given for the calendar year 1927, with 
brief notes on the seasonal weather conditions and their effect on crops at the 
different experiment stations. 

At the Sitka Station **the season was favorable for the growing of vege- 
tables, hardy flowers, and some fruit, including berries, apples, and cherries. 
The average temperature for the winter was considerably lower tbsin that of 
last year. Frequent alternate freezings and thawings during the winter and 
spring months caused heaving of the surface soil at the station.” 

At the Kodiak Station the maximum temperature during the growing months 
of June, July, and August was 62® F., the minimum 37®. ” The mean tempera- 
ture was 67®, or only 16® above the minimum required for crop growth.” 

The weather at the Matanueka Station “ was not so favorable to plant growth 
as in some other years. Severe weather for two weeks in the late fall of 1926, 
when the thermometer ranged from +20 to *—6® F., caused the ground to 
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freeze deeper than usual. A 12-in. snowfall on December 9 and 10 was followed 
by frequent light falls during January, February, and March. The snow re- 
mained on the ground until April 18, 102T, and reiarded the season. March 
had a mean temperature of 3® and April of 0® leas than for the 9-year average. 
Normal temperaturos followed in Iklay and Juno, but the precipitation was 
below normal. Vegetation was slow in starting into growth bwause of tlie 
cool weather late in the spring. As a result of the late thawing there was 
sufficient moisture in the ground (o carry most of the crops over until July 
15. . . , Killing frosts between September 11 and 10 Hloppt‘d tht^ growth of all 
crops except roots, hardy peas, and grasses.’^ 

Crop yields at the Fairbanks Station “were reduced by the drought. The 
total precipitation for June, July, and August was only 2.0 in. . . , The sum- 
mer mean temperature was 6® above normal. The last killing frost in the 
spring occurred May 27 and the first killing frost in the fall September 1, the 
frost-free period lasting, therefore, 96 days.” 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, C. 1. Gunness and L. O. JonSiS (Massac/iUHCita iSta, Met, Buh, 
479-480 (1928), pp, 4 each), — ^Tho usual summaries are given of observations 
at Amherst, Mass., during November and December, 1928. The December num- 
ber gives an annual summary, from which the following data are taken ; 

Mean pressure 29.997 in. ; mean (hourly) temperature 47.4® F., highest 93® 
July 8, lowest —3,5® January 30 and February 26 ; total precipitation 42.06 in,, 
snowfall 30 in,; cloudiness 2,253 hours; bright sunshine 2,201 hours (49 per 
cent) ; prevailing direction of wind, southwest; total movement 57,215 miles, 
maximum daily 544 miles January 25 ; last frost in spring May 14, first In fall 
September 25 ; last snow April 28, first November 8. 

Meteorological report for 1927, E. Burkb (Montana Bta, Bpt, 1927, pp, 
96-98), — Observations on temperature, precipitation, evaporation, relative humid- 
ity, wind, and sunshine at Bozeman, Mont., are brlefiy summarized. 

The mean temperature for the year was 40.6® F.; the highest temperature 
89®, July 19, the lowest —33®, December 31. The last killing frost in spring 
occurred May 18, the first in the autumn September 15. The total rainfall 
was 21,84 in. The evaporation from April 1 to October 30 was 85,57 in. Pre- 
cipitation was above normal during the growing season. This reduced evapo- 
ration, and “added to the value of moisture in the soil and lessened the 
amount of water necessary for irrigation. The rapid rate of evaiwration and 
the low relative humidity for October made the month ideal for threshing 
grain and curing hay.” 

Meteorological report for 1927, F, Id. HKrNm (Wyonhlno tita, Bpt, 1928, 
pp, 167-169), — The usual summaries are given of ohsorvatlons on pressure, 
temperature, precipitation, wind, and sunsliine at the University of Wyoming, 
Laramie, The mean pressure for the year was 2il.(Hi In, The mean monthly 
temperature was 41.6® F„ the highest 86® July 17, the lowest —20®, December 
7, The last killing frost in spring occurred May 30, the first in autumn Sep- 
tember 20. The total annual precipitation was 10.85 In. The luunber of clear 
days was 117, The average temperature for the year was about 1® above 
normal. The total precipitation for the year varied little from the normal, and 
for the growing season was only slightly below the average, 

sons— 

Principal features of distribution of soils and vegetation in the United 
States, D. G, Vhjbnskt (Boil Research, 1 (1928), No. 2, pp. 108-1S7, figs. IS).— 
This is a general account based on observations made during the Iranscon- 
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tinental tour of the Final International Congress of Soil Science, dealing with 
orography, climate, and vegetation. 

Alpine affi'ononiy applied to the study of the formation of arable soils 
[trans. title], L. Eiootard {Oompt EendS. Acad, fifcf. \PaHBh J87 (1928), No, 4, 
pp. 249-251 )^ — ^The author (•onelucloR from Btiulies of soils of the mountains of 
Dauphind that the i>hysi(*al and chemical properties and the agronomic quality 
of such soils are greatly influoneod by their geological origin and may be classi- 
tied on the hawis of their geological derivation. Plains soils, on the other hand, 
are more complex, and geol<»gical influences are not so obvious in their for- 
mation. 

The vegetation, soils, and agricultural value of the Ohizhinsk flood 
lands [trans. title], I. V. Lakin {Akad, NanJc B. 8, 8, R., Maier, Osoh. K<m, 
Issledov, SoCUzn i Avion Rcapul,, No, 2 (192(i), pp, 152, pis. 6, fiffs, 14.) The 
author describes (1) the physicogeograi)hical peculinritles of the region, (2) 
the flora, (3) the soils of the spotted watershed steppe, of the meadows which 
are covered at times with water during the spring floods, and those which are 
yearly flooded, and (4) the salt lakes and the type of soils around them. The 
morphological characters of a groat number of soil profiles, primarily solonetz, 
are described in detail. Soil and floral maps are appended. 

Soil profile in the eastern Clezira, H. Greene (Jour, Agr, 8ci, {England'^, 
18 (1928), No, 3, pp, 5t8-5S0, -fig, 1), — In a study of soil profiles on the Gezira 
Research Farm, it was foiind that “the distribution of salts In the soil is gen- 
erally related to compactness of the soil profile as judged by the distribution 
of gypsum, of calcium carbonate aggregates, and of soil color. Tlie relation 
already established between salt content and fertility Is now expressed as a rela- 
tion between compactness of profile and fertility. The data agree well with 
geological views as to the origin of this soil. Influences of which the soil pro- 
file is the product are also discussed,” 

A soil boring apparatus, H, Greene (Jour. Agr, 8ci, lEnglmd'], 18 (1928), 
No, S, pp, 515-517, flgH, 2).— A soil boring apparatus capable of taking samples 
in tenacious clays to a depth of 6 ft. is described. The apparatus may be 
used on small plats without damaging the crop or unduly disturbing the soil. 

An index of soil textui’e, F. IIardt (Jour. Agr, Sd. [England}, 18 (1928), 
No, 2, pp, 252-253), — “A i)roccdure is described for evaluating an ‘index of 
texture’ (f. T,), based on determinations of moisture contents at the point of 
stickiness (P), and of sand contents (8) of soil samples. 

(/. r.-F-f.) 

The procedure Is simple and allows of a rapid laboratory examination of a 
groat number of hpc»t samph^s, so that d(‘l ailed texture maps can readily be 
cousti*ucted,” 

Dependence of the stability of soil structure on its adsorptive complex 
and silt content [trans. title I, A. F. Tf&i.iN (A. T, Trumw) (Predural. (Perm.) 
Ollastn. SeWc. Khoz. Opyln. Eta., RezuU. Rabot AgrolcMm. Otd. (Cia-Ural. 
Region Agr, Expt, Eta, Perm, Dept. Agr, Chem,, ReauUa Inveat,), No, 2 (1028), 
pp, 1-24, figa, 4; Eng. ab^., pp. 22-24, fig^ 1; aba. in Deut. Landw. Rundachau, 
5 (1929), No. 1, pp, 19, 20), — From studies made with chernozem and podzol 
soil, the author concludes that the stability of the soil structure depends 
directly upon adsorptive capacity and inversely on the silt content, and can be 
quantitatively expressed by the formula 

Per cent of silt (0.01 to 0,005 mm.) 

Adsorptive" capacity 
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This formula Is based on the fact that colloids saturated with calcium and 
magnesium are positive factors uiid silt is a negative factor in structure sta- 
bility. Treating soils with sodium acetate incroasod the proportion of colloid 
clay, while Irositment with ferrous sulfate produced the opi)osite effect. 

Aggregate analysis as an aid in deternunliig soil structure flrans. title], 
A F. Tiuun (A. T. Tim IN) {rrvduiai, {Vam.) Ohlastn. i^rlnk. Khoz, Opytn, 
Rczulf. Unhot Aorokhlm, OitL {CMImL nvyrni. Aqr. Urpt, Hta, Penn, 
Dept Af/r. Chon., Uvt^ulta Jnnst.), Mo. 2 pp, 77 ill, pL J, fi<h. Jo; Uny, 

ah$., pp. JW-t22; ahs, in Dad. Landw, UumUcfutv, 3 (tV2i)), Mo, 1, p. tO),— 
This article, supplementing that noted above, d(s*ils mainly with a new method 
of studying soil stnicturo based on determination of soil aggrcgatt^, which are 
divided into two groups, (1) true aggregates cemented by irreversildy floc- 
culated gels (Ca, Mg) and (2) false aggregates cemented with reversibly 
Qocculated gels or simple suspensions. Aggregates of the first group may be 
determined by washing with water through sieves of different diameters or by 
the Robinson method (E. S. B., 40, p. 31C). Aggregates of the second group 
may bo determined by sieving in dry condition and then treating the separates 
with benzol as in the Robinson method. This gives the total aggregates, and 
ihe aggregates of the second group can be determined by difference. There was 
found to be a qualitative relation between structure stability based on aggre- 
gate analysis and productiveness of the soils. The deterioration of tilth in 
soils is also reflected in differences in structure shown by aggregate analysis. 

Soil permeability in the eastern Gozira, II. Gbeknk {Jour, Agt, Sci, [Eng- 
land], 18 {1928), No, 3, pp, SSJ’-JJfS, fig^^ 5). —Studios of soil moisture on the 
Gezira Research Farm confirm Joseph’s view (B. S. R., 65, p. 21) that ‘‘the 
relation between salt content and fertility is c*hi(‘fly duo to the effect of sodium 
salts on soil texture.” Marked improvement in the permeability of the soil 
was brought about by applications of gypsum. 

The specific conductivities of soil extracts, 0. II. Wbight {Jour, Agr, Hcl 
[England], 18 (1928), No, 2, pp, 186-193, figs, 2), — ^Data are presented to show 
tliat the specific conductivity of a water extract of soil (1:5) determined by 
the Kohlrausch method is an index of the fertility of the soil. Although “ con- 
siderable differences were foimd in the specific conductivities of different soils 
at any one time of the year, and considerable differcnicos in any one soil at 
different times of the year, the specific conductivities being highest in March 
and lowest in June and July,” a relation was found “ between the specific con- 
ductivities of the soil extracts and the mean weights of lint per plant per row 
in tlie case of two strains of Ishan cotton,” Evidence was obtained that specific 
conductivity and rate of solution de<‘reas(' with contimions cultivation. 

The usefulness of capillary potential to soll-moistnro and plant invests 
gators, L. A. Richaeds {Jour, Agr, Itenearoh [U, Si,], 37 {1928), No, 12, pp, 
719-7i2, figs, 7).— The application to the study of soil moisture of capillary 
potential as first proposed by Buckingham and Cameron (K, S. R., 18, p* 820) 
and developed by Gardner (E. 55. B,, 44, p. 316; 46, p. 21) is explained. 

“It is shown that, when tbe Moper units arc U'.ed, flie ^alut' ol the (*apiHary 
potential in soil which is in moisture equilibrium with water through a porous 
clay wall is numerically equal to the difference in pressure In the water and 
atmospheric pressure. The capillary potential is therefore a measure of the 
pressure in the soil solution. . . . The flow of moisture through soil can be 
expressed as simply the capillary conductivity times the potential gradients, 
i. e., — K grad , Application of the potential theory to soil-moisture 

movement is made for the foUovidng cases: (1) Flow of moisture downward 
through boll after rainfall or iridgatlon, (2) flow of moisture upwax'd from a 
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saturated wafer table, and (3) moveiueni of moisture in a horizontal dii'ec- 
tion.” 

It is stated that capllhiry potential is a direct measure of the availability 
of soil water to plants, as determined by the “ security ** with which the water 
is held by the soil and the readiness with which moisture flows in to replace 
that used by the plant. “ The rate of moisture flow toward the roots is quan- 
titatively exi)ressed in terms of the transmission constant and potential gradi- 
ent by the above equation.” A new form of porous clay apparatus which can 
be used in controlling the water supply of potted plants is described. 

A considerable bibliography of the subject is appended. 

Weeds and their value as indicators of soil reaction [trans. title], K. 
STii^ycit and G. Enii.RLi 2 {Aib. HloL Rcich&amt, Land u. Forstw., IS (1938), Fo. 2, 
pp. 323-422, pin. 5, fig6. 12; aha. in Dcut. Landto. Rvndschau, 3 (1929), No, 2, 
pp. 132-134). — From results ot extensive studies of the distribution of various 
weeds as related to soil reaction, which are reported in detail, it appears that 
Sclera nthu8 annum is esi) 0 cially suited to serve as an indicator of soil reaction, 
the plant being most abundant in areas having a soil reaction of pH 6.1 to 5.6 
and occurring to a very limited extent in soils having a hydrogen-ion concentra- 
tion of pll 6.7. Very definite correlations of other plants with varying ranges 
in soil reaction are also indicated. The weed flora was found to be relatively 
constant from year to year, and may therefore furnish a basis for a practical 
method of diagnosing soil reaction. A bibliography of 115 references to litera- 
ture beiiring on the subject is given. 

A fundamental study of the mechanism of buffer action in soils* P. B. 
Myers and G. M. Gilu-gan (J)cl(uimre 8ta, But, 158 (1928), PP*17, 18). — ^A study 
under this head of the colloidal material isolable from Portsmouth loam, noted 
from the preceding annual reiwrt (B. S. K., 58, p. 416), has now been extended 
to inchide Chester loam, and the beginning of similar work on a Sassafras silt 
Iwim is noted. A r5sum6 of the methods employed in the isolation of the col- 
loidal components of these soils and of electrodialysis of the redispersed colloid 
is given. 

In a comparison of certain of the results with the Portsmouth and the Chester 
loams it was observed that, although the electrodiallzable contents of the two 
soils were about the same, yet the completion of electrodialysis of the Chester 
soil, described as of an inorganic nature, required 113 hours ns against but 10 
hours for the 90 per cent organic Portsmouth soil. “A soil rich in organic mat- 
ter evidently gives up its plant food much more i*eadlly than does one with little 
organic matter.” 

Studie«( on soils which boar on sedimentation, H. H. Benne'ET (NM. 
Research Ooumil, Reprint and Oirc, 8er., No. 85 (1928), pp. 30-83).— This Is a 
brief statement regarding the work of the Bnreau of Chemistry and Soils of 
the United States Department of Agriculture, especially on soil erosion as re- 
lated to sedimentation. 

A summary of the activity of bacterial agencies in sedimentation^ G. A, 
Thied (Nath Research Oonncil, Reprint and Giro. Ber., No. 85 (1928), pp, 
61-7*t). — ^This summary, with numerous references to the literature of investi- 
gations on the subject, deals with bacterial activity at the source of sediments, 
other mineral alterations in mantle rock, biochemical decomposition in car- 
bonaceous sediments, formation of calcareous sediments, and iron-bearing, man- 
ganese-bearing. copper-hearing, and sulfnr-bearing sediments, and is of interest 
with reference to formation and changes In soils. Various ixroblems for further 
research are suggested. 

Soil bacteria and fertility, P* H* H, Gbay (Bci. Prog. ILondonl, 2$ (1929), 
No. 91, pp. 444-456, figs. 3).— This is a brief critical review of conditions affect- 
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ing the accuracy o£ methods of &ti}dying the bacteria of soils and especially their 
relation to soil fertility. Attention is called particularly to a new technique 
(noted below) for counting bacteria in stained Aims of soil, recently developed 
at Rothamsted, which olimlnatoa the need of having a known weight or 
volume of soil on the slide, allows of an neenrate estimation of error, and it 
therefore becomes possible to count with certainly the number of bacteria in 
parallel samples of soil and also to estimate the fluctuations of the population 
in time.” 

The estiiiiatiott of bacterial numbers In soil by direct counts from stained 
films, r. II. H. Gray and 11. G. Thornton (Natm*c \IjOndonli, 122 (1928), No, 
S072t pp, 400, 401). — method is dost‘ribed in which certain difficulties encoun- 
tered in the Conn and Winogradsky methods (K. S. R., 58, p. 110), i)articularly 
that of determining accurately the mass of soil in the film examined and the 
implied assumption that the bacteria are distributed at random over the film from 
which sample fields are taken, are avoided by determining, in random micro- 
scope fields fiom a parallel scries of stained films, the ratio between the number 
of bacteria and the number of particles of indigotin, a counted suspension of 
which has previously been added to a given mass of the soil. The ratios thus 
obtained from parallel fields arc found to bo dislrilmted at random, and the 
bacterial numbers calculated therefrom are of course independent of the amount 
of soil in the film.” 

fSoll bacteriology studies at the Belaware Station], T. F. Manns (Befo- 
wxire Sta. Btd, 1S8 (1928), p. The woi*k of the previous year oii the activa- 
tion of sulfur oxidation in composts of sulfur, rock phosphate, and soil (B. S. R., 
58, p. 420) is reported as still in progress. Certain sulfates are said to have 
accelerated markedly the oxidation of sulfur in a Sassafras loam. ** Whether 
those activators can be made of commercial importance is a matter of further 
laboratory and field experimentation.** 

A study of the effects of the carbonates of calcium, magnesium, sodium, and 
potassium upon the soil flora is said to have shown “ that the cation has a much 
greater influence on the several groups of the soil flora (ammoniflers, azotoflers, 
and Actinomycotes) than does the soil reaction, providing the range of the 
reaction is within the common range of agricultural soils, that is between pH 6 
and pH 8.” 

Tuvestigatious on the iufiueuco of plant growth on the bacterial life of 
soils ttrans, title], U. Obbuzbtjbo (Landw, Jahrb,, $8 (1928), No. 1, pp. 75-2 IJ, 
1iU9. 3 ; ijibs. ill Dciit La^fhv. Nuiulschav, 3 (1929), No. 1, pp, 20, 2t). — In pot 
experiments with wheat, rye, oats, lupines, peas, and vetch, grown on a sandy 
humus loam of decidedly add reaction, it was found that both the total bac- 
terial count and the number of radlobaclor cells were greater under the legumes 
than in bare soil or In soils under the cereal crops. The nitrate content of the 
soils bearing legumes was distinctly higbor tlian in the soils under cereals, espe- 
cially after the plants had been harvested. The influence of tlie legumes was 
evident in the increased yield of buckwheat following them as compared with 
that following the cereals. The effect of green manure in increasing the yield 
of the buckwheat was more pronounced In the case of soils which had previously 
grown cereals. 

Influence of lime nitrogen on the bacterial life in the soil [trans. title], 
jr. Huhn and 0. Dbeohsel (ZUchr, PflanzenernaJbr,, Dimgung u. Bodenh., 7 
(1928), No. S, B, pp. 106-^118, figo. 9; ahs. in Veut. Landw. RunducTuxu, $ (1929), 
No. 1, p. 2i).--*From experiments on sandy, loam, and clay soils extending over 
a number of years, the authors conclude that lime nitrogen has a specific efiCect 
to increasing bacterial activity to soils, this effect being greater in neutral and 
alkaline soils than to add soils. 
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Nitrogen fixation by soil microorganisms, P. G. Krishna {Jour, Agi\ kioi, 
lEnglandJf 18 (1528), 1(0, 3, pp. — As a result of studies with varioub 

culture media Inoculated with different soil organisms, the author concludes 
that the Azotobacter and Bacillus amylolacter groups are the important nitro- 
gen fixers in the soil and that fungi are responsible for tlie fixation of very 
small Quantities of nitrogen. “/J. amgloMatcr is able to fix from 4 to 5 mg. of 
nitrogen per gram of dextrose consumed. B, amylohacter has an optimum 
range of pH between 6.0 and 7.0, and Azotobacter between 7.0 and 8.4. Azoto- 
bacter utilizes the organic acids produced during the fermentation of dextrose 
as sources of energy for nitrogen fixation in the absence of dextrose. B, amylo- 
haoier does not, or does only to a limited extent, utilize such products. Large 
quantities of dextrose do not favor an efficient nitrogen fixation, as large quanti- 
ties of the organic acids produced effect the reaction of the media rendering the 
organisms inactive. The nitrogen fixing organisms seem to be equally well 
represented in the heavy and light soils.” 

The ammoniacal nitrogen of peats and humus soils, Part 11, J. 0. B. Ellis 
and C. G. T. Mobison {Jour, Agr, Boi, lEngland'i, 18 {1B28), No, 2, pp, 346-3^9 ). — 
In studies in continuation of those previously noted (B. S. R., 30, p. 612) it was 
found that drying peat caused considerable changes in the amount of ammoni- 
acal nitrogen removable by distillation with magnesia under reduced pressure 
and increased the relative amount of ammonia extractable by water. 

Nitrate reduction by plant roots ftrans. title], A. Shkuk (A. A. Schmugk) 
{Nauoh, Agrou, Zhur, {Jowr, Landw, Wiss,), 4 {1987), No, 3, pp, 155-170, figs, 
3; Qer, aOs,, pp, 169, 170), — Investigations are reported which show that micro- 
organisms of the Bactet'ium coU group find especially suitable conditions for 
growth and for nitrate reduction accompanied by nitrite formation in the root 
substrata and root substance of certain plants, especially cereals. The organ- 
isms grow at the expense of the root secretions and the dead root material of 
the plants, and produce in the root zone a higher concentration of nitrites and 
acids and a lower nitrate concentration. The optimum temperature for the 
growth of the organisms was found to bo 38 to 39® 0., and the optimum H-ion 
concentration pH 7.35 to 8.3 in phosphate mixtures and pH 7.1 to 8 in borate 
mixtures. Growth and nitrate reduction were increased by adding phosphate 
ions much in excess of the nutritive requirements of the organisms. The organ- 
isms developed under anaerobic conditions, and free admission of air checked 
nitrate reduction. 

On the significance of hydrogen«ion concentration for the cycle of nitro* 
gen transformation in the soil, 0. Olsen {Coinpt, Rend, JM, Oarlsberg, t7 
{1988), No, 8, pp, 81, figs, $; abs, in Nature [LondonJi, 183 {1980), No, 3097, 
p, 144)- — ^Working with a strongly acid humus soil adjusted and maintained at 
different degrees of hydrogen-ion concentration with quicklime, the author 
found that “ ammouification can proceed in soil whose pH value lies between 
3.7 and 9.0, and that this process proceeds most actively In soil whose pH value 
lies between 7.0 and 8.5, Nitrification can proceed in soil whose pH value lies 
between 3.7 and 8.8, When the soil is found to be rich in ammonia, the activity 
of 'the process increases from a value of 3.7 with the increasing pH value of 
the soil to a pH value of 8.3, at which the process has its optin^um. From he;te 
the activity of the process decreases very sharply with rising pH values of the 
soli. In soil whose pH value lies between 4.0 and 8.0 nitrification will under 
natural conditions generally he limited by ammonificatlon, and therefore the 
rate of the latter process will determine the rapidity of the process of nitrifica- 
tion.'’ The results indicate that there may he In soils different races of nitrify- 
ing organisms, each with its special pH ox^tiznum, or that the organisms are 
capable of adjusting themselves to wide variations of pH value. 
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[Soil investigations at the Connecticut State Station] (Oonnecticui State 
8ta, Bui. 298 (J928), pp. 129-131, fig. i).— In the growing of two crops of tobacco 
and one of oats in the greenhoii'-e on 24 soils, “ tobacco has proven to be an 
ideal crop to reveal differences in the availability of the several plant nutrients 
contained in the soil.” Marked dollcieneies in iM)lassium were demonstrated in 
22 of the 24 soils, and 20 of the soils “oxhlbU(»d more or less pronounced lack 
of available phosphorous.” It was observed also that “none of the soils were 
able to supply sufRciout nitro^(»n for normal growth of tobacco, although some 
contained as high as 10,000 lbs. of total nitrogen iK*r a(*re.’' 

On two very acid soils (pll 3.i)-4.0) when' the acid reaction was associated 
with abnormally high concentrations of soluble manganese and aluminum, ** to- 
bacco showed abnormal gi*owth.” With Iho^e exceptions, there was little re- 
sponse of the tobacco crop to liming, even in soils liaving pH values as low as 
pH 4.6. 

In an examination of certain forest soils with a view to as(‘ertaining the soil 
factors which have a definite relation to Oonnecticui silvicultural practice, 
several soils were found of which the pll values were as low as H.2. 

Soil fertility investigations {Oregm Sta. Bien. R 2 )t. J923-26, pp. 6*7-72, 7.i).— 
Rotation experiments yielded 20 bu. pc^r acre in coutiniious grain (winter 
barley), 58,75 bu. per acre in grain following clover and iwtatoes, 72.5 bu. per 
acre in grain after vetch and potatoes, and 76 bu. following two crops of clover 
and one of corn. In conxiection with fertilizer experiments noted, it is stated 
that of at least $500,000 eatimatod as now spent annually for fertilizers one- 
third Is being wasted by improper use, and that ** on some of the older trials 
none of the treatments employed proved profitable.” 

A study of the availability and utilization of phosphorus ixi soils of high iron 
content was made with the result, among others, that the phosphorus content 
of the soil solution was found to be very small and to be but little affected by 
treatments with sulfur and with calcium carbonate by means of which a reac- 
tion range of pH 5.1 to pH 7.2 was secured, “Additional series of this soil 
[red hill] were treated with monobasic calcium phosphate for their absoriJtive 
capacity. The results show that for the entire range of reactions the absorptive 
capacity is high and takes place very rapidly,” as much as 20 parts per million 
having been added but entirely absorbed by the soil. “This would Indicate 
that where soluble x^iosphate fertilizers are added to these soils it is immedi- 
ately precipitated, but is more available for crop use in this state for some 
time, as shown by field and greenhouse trials.” 

Summarized results of sulfur exiwrlmcmts include the observations that for 
typical Oregon soils grinding to 2()-ancsh dneness is siiiUcieiit ; that ordinary 
field applU»aiions Improve the reaction of arid soils for alfalfa, lllwrating calcium 
and other bases, and providing a more favorable concentration of sulfate in some 
soils; and that sulfur Increases the protein and cliloropliyll content of 
alfalfa. At the Vale experiment field also sulfur proven! effective in the floe- 
culation of heavy alkali land and in improving the reaction, and on arid lands 
a little sulfur appeared to benefit the nitrifying bacteria although larger addi- 
tions inhibited nitrification. Small quantities of calcium sulfate were also 
found useful under similar conditions. 

Potassic fertilizers were profitable on residual soils in the Deschutes Basin 
for crops drawing heavily upon this element, potassium sulfate being “ a prefer- 
able form for that section due to the value of the sulfate residue for legumes.” 

Note is made of nitrogen experiments leading to the belief that the use of 
legumes is “ a more constructive and profitable treatment than the application 
of commercial nitrates, except as a starter, where rainfall or irrigation makes 
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it possible to obtain this element ... by means of nitrifying bacteria and 
legumes.** 

In the work on soil acidity and liming here noted, it was observed that ** cer- 
tain very acid soils of western Oregon have been largely exhausted as to 
replaceable bases ,** and optimum growth reaction for a number of crop plant 
species was determined. 

From a study of organic manui’es it was concluded that “ the reduction of 
grain straw to manure by the use of lime, ammonium sulfate, a little phosphate, 
and water, is a promising process.** 

Also in an investigation of the losses of plant nutrients from stable manures 
exposed to western Oregon weather conditions the observation was made that 
“ where straw or other absorbents were used, the total loss of plant iood was 
increased, but the percentage loss was decreased. Superphosphate was found 
to be most effective as an absorbent for preventing loss by leaching.** 

Beport is made also of a miscellaneous group of investigations which, like 
those above noted, continue for the most part work previously recorded (B. S, 
E., 65, p. 625). 

[Soil fertility work at the Umatilla Substation] {Oregon 8ta. Bien. Hpt, 
J925-26, pp. 114 , 115). — Fertilizer experiments of the u‘<ual type in progress for 
11 years preceding the date of the present report are summarized with 
respect to results obtained in the biennium here covered. 

Fertilizer experiments with crops {South CaroUna Sta. Rpt. 1928, pp. 85, 86, 
fig. 1). — ^Potassic fertilizer increased seed cotton yields to from 530 to 800 lbs. 
per acre as compared with but 240 lbs. per acre where the potassium was not 
supplied. The application in another experiment of 800 lbs. per acre of “ high 
gi*ade fertilizer *’ increased the seed cotton yield from 140 to 893 lbs. 

Experiments with fertilizers on rotated and non-rotated crops^ B. B. 
llEYNOiiDs {Texas Sta. BuL S90 (1928), pp. S9, figs. 2). — ^Thls is a report of 
experiments conducted over a period of 14 years to study the effect of fertilizers, 
manure, removal of crop residues, and rotation on the yield of crops. The fer- 
tilizer treatments included superphosphate, superi>hosphate and manure, super- 
phosphate and cottonseed meal, manure, rock phosphate, and rock phosphate 
and manure. Cotton and corn were grown continuously on the same land and 
in rotation with oats and cowpeas. 

The soil responded more readily to nitrogenous tlian to phospbatic fertilizers. 
The increases in yield resulting from the fertilizer treatments, however, were 
not in general very profitable. Manure was the most profitable treatment on cot- 
ton, giving an average yearly profit of $6.30 per acre. None of the fertilizer 
treatments applied to corn were very profitable; rock phosphate gave the largest 
profit, which was only 88 cts, per acre yearly. Superphosphate was equally 
effective in increasing yields but was more expensive. 

The I'emoval of croi> residues over a period of 14 years has produced a slight, 
though not significant, decline in the productiveness of the soil. 

Rotation produced significant increases in the yield of cotton and com. The 
yield of cotton was increased 14 per cent and the yield of com 47.5 per cent in 
comparison with the yield of continuous cotton and com, respectiv^y. Rota- 
tion produced larger increases in yield than did fertilizers, but the largest yields 
were obtained from rotation with fertilizers. In fact, the increase in yield 
resulting from the combined practice of rotation and use of fertUlzers was 
greater than the sum of the increases produced by rotation and fertilizers sepa- 
rately. The average net rotum of Utie four crops in this rotation was $9^9, 
as compared with $21.75 per acre for continuous cotton, but the author advo- 
cates a 2-year rotation of cotton and feed crops, 

48482-29 2 
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Investigations on. the decomposition and action of nitrogen and carbon 
compounds in manure [trans. title], K. Scheibe (Landw, Yen, ma., 108 (1920), 
No, 1-2, pp, 61-114, flg, i).— The general conclusions from the various experi- 
ments reported in this article are that manure stored in closed receptacles 
suffers less loss, decomposes more readily in the soil, and iy better utilized by 
crops than that kept in the ordinary way in open heaps or deep stalls. 

The germ content and action of variously handled manure L trans. title], 
W, Qoetebs (Landw, Vers, Sta,, 108 (1920), No, 1-2, pp. 1-60 ), — It Is shown that 
the temperature of ferment at ion has a pronounced Influence on the number, 
kind, and activity of organisms in manure. High tomi>cratures (60-80® 0.) as 
well as low (0®) reduced the number of organisms. Most of the vegetative 
organisms were killed at the higher temperatures. The urea bacteria were 
found to be among the more resistant organisms and to play an important part 
in the ripening of manure. The survival and behavior of the organisms varied 
in different parts of the manure heap. Hot-fermented manure showed a higher 
nitrifying capacity when mixed with soil, more readily assimilable nitrogen, 
and increased crop yields more than that fermented at lower temperatures. 

[Manure and fertilizer experiments] (Otegon Sta. Bim, lipb. 1925-26, pp, 
110-111 ). — Upland fertilizer experiments at the Astoria Substation for the bien- 
nium reported are said to “ strengthen tlie conclusion that manure is essential 
1o profltable and permanent production; that lime is benefleiai to all of the de- 
sirable forage crops of this section and may be necessary to permanent agri- 
culture; and that sui>erphosphate Is beneficial to most cultivated crops and 
especially to root crops.*’ 

A series of results with fertilizers on rutabagas on upland soils in 1920 are 
tabulated. 

The substitution of stable manure by fertilizers, green manure, uud peat, 
in, B. L. Habtwell and F. K. Okandaicx (Rhode Island Sta. Bui, 216 (1928), 
pp, 20 ), — ^Thls bulletin extends to cover the ffmrth round the report of the ft-year 
manuri3Qg and fertilizer exx>erimeut rotation of the station (H. S. B., 58, p. 723), 
and summarizes 12 years of the experiment, the results shown being iii general 
very similar to those noted from the previous bulletin above cited. 

It is noted that ** in the neutralized soil of the rotation, chlorosis, due to lack 
of available manganese, developed with some of the crops. Tliose which were 
benefited by applications of manganous salts were oats, spinach, beets, and 
lettuce. Tomatoes, celery, and cabbage were not bonelltod.” In the peat plats, 
even though neutralized, only aold-resislant crops made ** fairly satisfactory” 
growth. 

Further experiments on the nitrificuiton of manures and fertilizers and 
of tea prunings, A- W. R. Joachim and I), <1. DAjNDrrTESttKKBK (Trop, Agr, 
[Ceyioih], 71 (1928), No, 3, pp, 131-140, pis, 2).— In laboratory and Hold studies 
of tile rate and completeness of nitrification of urea, calcium cyanamlde, 
ammonium sulfate, Ammophos, manure, and various organic (vegetable and 
animal) materials, a high rate of nitrification was observed, tlie first maximum 
being reached in the sixth to the eighth week, with a secondary period of high 
nitrification from the twelfth to the fourteenth week. No direct effect of the ma- 
terials on the nitrogen of the soil was evident after the fourth or fifth month. 
Tea prunings showed slow decomposition and nitrification, especially in case of 
dried pnmlngs, and there was an actual loss of nitrogen in the soil during the 
experimental period with both green and dry prunings. 

Cover crops for soil improvement (South OaroUna Sia, Bpt, 1928, pp, 67, 68, 
ng, f).— Winter cover crops— vetch and rye, or Austrian winter field peas-— Have 
Increased crop yields very largely, an increase of 100 per cent over the yields 
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of 1921 being attributed principally to the use of winter cover crops. A 30-acre 
field producing but 13 bu. per acre of corn, or 600 lbs. of seed cotton, up to 
1925 was treated with vetch and rye turned under in the spring of 1926 and was 
then planted to cotton. Since 1026 the field has been used for cotton each 
year with a cover during the winter, and is reported as having produced more 
than 1,200 lbs. of seed cotton per acre each year. 

Soil investigations at Hood River (Oregon Sta, Bien. Rpt 1925-26, p, 76 ). — 
<*From the data obtained it is apparent that [in orchard soils] a leguminous 
crop-vetch or alfalfa — disked or in some manner turned under, is the means of 
inducing the formation of large amounts of nitrogen in nitrate and ammonia 
form. . . . There are many factors involved here, but a reasonable conclusion . . . 
would seem to be that these leguminous cover crops are the means of yielding 
to the trees and to crops the much-needed nitrogen for thrifty appearance and 
growth.” 

Management of cane soils, J. O. Cakosbo (Porto Rico Sta. Rpt, 1927, 
pp. 8-11 ). — ^The work on the utilization of nitrogen by cane soils, noted from the 
preceding repoii (B. S. R., 68, p. 608), has been concluded, and the general 
results are here summarized. 

Plowing under of topv<^, trash, and green manure afforded little change for the 
better for the plant cane crop in the no-nitrogon limed section, but proved to be 
beneficial in the unlimed soction. The first ratoon, however, gave a complete 
reversal of this result. Whore niti’ogen was ai)plied, either as sodium nitrate or 
ammonium sulfate, no benefit was observed from plowing under tops, trash, and 
green manure or from burning the trash. 

Commercial fertilizers, 19219 edition, E. H. Robinson, O. F. Whitakbb, 
and D. B. Bxjxj-is (Oregon Sta. Oiro. 87 (1929), pp. 24).— The bulletin constitutes 
the usual yearly analytical report on fertilizers and on limes and land plasters. 
<< The consumer is advised to purchase the high-grade fertilizers, i. e., fertilizers 
having a total plant-food content of 16 per cent or more.” 

New fertilizer materials and their uses, J. J. Seinneb (North Carolina Sta. 
Agron. Inform. Oiro. 22 (1929), pp. 6).— The following fertilizers are described 
and given brief individual discussion: Ammonium nitrate, ammonium chloride, 
ammonium phosphate, Ammophos, Diammophos, urea, urea phosphate, calcium 
nitrate, potassium ammonium phosphate, Calurea, Nitrophoska, potassium am- 
monium nitrate, Leunaphos, and Leiinaphoska. It is stated in summarizing this 
section of the paper that *‘many of the dlflaculties pertaining to the keeping 
qualities and distribution of concentrated fertilizers, which a year or two ago 
seemed Insurmountable have been overcome, and the formation of a desirable 
mixture which will drill uniformly with present-day machinery has been 
achieved.” 

The remainder of the circular takes up the effect of concentrated fertilizers 
in tlie growing of cotton on North Carolina soils. After showing from the 
results of these experiments that there is some danger of crop injury in the use 
of very concentrated mixtures, even when the fertilizer is applied ten days prior 
to planting, the author concludes that ** the practical compromise may well be 
the production of fertilizer mixtures not of extreme concentration, but still 
considerably more concentrated than the present average commercial fertilizer.” 

Commercial fertilizers, L. L. Tajjt Blykb (New York State Sta. BuL 557 
it928), pp. 24 ). — ^Part 1 of this bulletin presents a summary history of the 
fertilizer control work of the station from 3890 to 1928, a period during which 
more than 25,000 samples are said to have been analyzed. 

Part 2 presents “numerous facts in relation to commercial fertilizers In 
New York State for the year 1928, together with a general review for the 15 
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years from 1913 to 1928. ... In the case of complete fertilizers, the average 
amount of plant food Is greater in rcKiont years than at any time in the history 
of the fertilizer trade. This is duo to a marked inereasc in the number of 
hlAh-analysis or concentrated fertilizers.” 

Nltroj?oii lixatioii: The growth of a now British industry, A. A. E. {Natun, 
[Ijondou], 123 (1929), AV»«. 20HH, pp, JH-20; 20{^9, pp. fign. 5 ). — ^I'he rapid 

development of the uitrogim fixation industry, esix'eially in (Ireat Britain but 
also in other count i-ies is noted, ami the processes uschI, eHiK^dally the synthetic 
timmonia jirocess, are dlscmssed. 

It is stated that ** the growth of the fixed nitrogen industry lias lowered tho 
prices, in terms of goods, of all nitrogenous fertilizers, and of phosphates and 
potash also, but we still hick siiineient accurate and coordinated scientific 
knowledge of the (‘xtent of the bciu'fits which may be ours. . . . Unless new 
knowledge is acquired, unless o(lu<‘ntiou in the modern us(‘ of nitrogenous fer- 
tilizers is advaii<*('d, the dang(M* of overproduction may be gn'al.” 

Phosi)honis and calcium deficiencies in forage, 1<3. Burkk kt al. (Montana 
!^ta. Rpt. 1927, pp, HH-90, fiih /)- — The bone-eating habit of cattle was traced to 
phosphorus deficiency in the hays and grasses eaten and was found to be con- 
fined largely to swampy arenas, in the grasses of which the phosifiiorus content 
was shown to be much lower than in the upland grasses. 

Triple superphosphate at the rate of 200 lbs. i)or aero increast»d the yield of 
alfalfa first cutting by 3 per cent and improved the phosphorus content by 10.41 
per cent. The set*ond cutting was increasetl by 3.10 dot cent in yield and 6.39 
I)er cent in phosphorus content. The work was carried on at the station farm, 
where the phosphorus content (0.08 to 0.10 ikt cent) is said to be greater than 
that found generally in Montana soils. On a farm in the northern end of the 
Gallatin Valley 200 lbs. i>or acre of triple superphosphate increased the alfalfa 
first-cutting yields by 8 ijor cent and the ifiiosphorus content by 58,64 per cent. 
The phosphorus content of the second cutting was found to be 47.31 per cent 
higher. Pot exiierimcnts on a number of soils with alfalfa, clover, and timothy 
gave similar indications. 

Fertilization of soils poor in limo: Comparative tests of different car- 
bonates Itrans, Utlo], G. Rivite and O. PuaiAiu) (Compt. Rend, Acad, ilci, 
[Par/a], 187 (1928), No, 2S, pp. 1068-‘1070; abs, in Rov. kid, [Paris], 67 (1929), 
No. 1, p. 2Ji). — In comparative tests of wpial molecular quantities of the carbon- 
ates of calcium, mngnosium, sodium, and iMhash in experiments with wheat and 
oats on alkaline soils poor in lime but well supplUnl with nitrogen, phosphorus, 
and potash (one soil lading (sspeclully high in isHa^di), the greal<\st Increase in 
yield was obtained with sodium carbonate. This is attributed to the action of 
the sodium carbonate both Iii Increasing nitrification of the reserve^ nitrogen of 
tho soil and in supplying a need of the plant for sodium. 

Commercial fertilizers, 19218, J. M. Babtlictt (Maine Hta, Off, Imp, 129 
(1928), pp. dI-84)- — T"he usual annual report of fertilizer analysts showed but 
6 out of 307 samites of mixed fertilizers to bo deficient in all three guaranteed 
elements. '‘The uumixed goods examined, as usual, <*oiiformed quite closely to 
the guarantees.” 

AGBICTTLTTJEAl BOTAITY 

Negative results on physiological balance in soil cultures, B. P. Hibbabd 
(Plmt Physiol., 2 (1927), No, 1, pp. 1-18, figs, 11), — This paper reports an 
experimental study of the theory of physioiogicnl balance in soil cultures. The 
method of attack is that for water culture Investigations suggested by Schreiner 
and Skinner in 1010, fully described by them in 1018 (E. S. B., 40, p* 126), and 
further developed by Livingston and Tottingham (E. S. B., 40, p. 620). 



ij)2nj 


AGRIOULTUKAL BOTANY 


721 


The data from this work, including material as yet unpublished, are consid- 
ered to suggest that nothing can be gained by attempting, through the use of 
the triangular system of fertilizer ratios, to find a definite ratio of salts, or, in 
other words, a physiological balance in soil cultures. The evidence is not 
thought to justify the drawing of any other conclusion than that for cereals, 
such as wheat, oats, and corn, tlie yields may he quite identical imder somewhat 
wide variations of fertilizer ratios. The many factors suggested as possible 
agents in producing the negative results wore coiibidered without finding any 
satisfactory explanation. It is suggested that the crops tested have been so 
modified by domestication that they have become accustomed to wide variations 
in environmental conditions and for that reason are not suitable indicators 
for studies of this kind. Results might have been difforent with some wild 
variety raised in a restricted environment. It is quite apparent from knowledge 
already acquired that different proportions oC the essential elements are re- 
quired for the different phases of growth. These proportions probably vary 
from week to week throughout the life of the plant, chiefly iK'cause there is a 
variation in the salt content of all ordinary soils. The author holds that a 
rather wide range of salt ratios can be used without causing appreciable 
differences in yields. 

Under the conditions here employed, the use of single fertilizer ingredients 
does not give as good results in soil cultures as a combination of three. This 
conclusion is confirmed by experiments both in soil cultures and in water 
cultures. It is thought that only under conditions where the price for a mix- 
ture of the three fertilizer ingredients is prohibitive would the use of single 
fertilizers be advisable. 

Soil-moisture conditions in relation to plant growth, F. J. Yeiumeykk and 
A. H. Hkwdiuokson, {Plant Physiol,, 2 (1927), No, J, pp. figs, 6), — Obser- 

vations extending over a number of years in deciduous fruit orchards in Oali- 
fornia and in experimental plats at Davis Indicate that the soil-moisture supply 
may fluctuate between wide limits without measurably affecting the growth of 
the tree or the yield and quality of the fruit. 

The authors hold that experimental results based on the idea that water 
applied at any point in the soil would be quickly and uniformly distributed 
throughout the surrounding soil have led to many erroneous conclusions. They 
have been unable to maintain any soil-moisture content lower than that which 
the soil would hold against the force of gravity — ^the maximum field capacity. 
A rain of 2.15 in. on the surface of a loam soil resulted in wetting the soil to a 
uniform depth of abont 14 in. but no farther during the period of 48 hours 
after the cessation of the rain. In general, an application of a definite amount 
of water on the soil surface wets the loam soils, such as here used, always Just 
to a definite depth, which deptmds upon the water-holding capacity of the soil 
and its initial moisture content. This appears to be equally true in field plats 
and in large containers. No definite evidence appeared of the deeper soil 
being wetted at all by the surface application. 

The results obtained in these experiments are contrary to a long-accepted be- 
lief that water moves by capillarity with considerable speed from moist to drier 
soils. Such movement as occurs has been found in these tests to be extremely 
slow in rate and slight in amount and extent The extent of movement in 
either the upward or the downward direction was approximately 8 in. during 
139 days. These results were obtained in numerous trials with soils, of differ- 
ent initial moisture contents. In, experiments with trees in containers, the 
soil mass was raised to its maximum fi^d capacity throughout at each applica- 
tion of water. The use of water was nearly proportional to the leaf area and 
still more nearly proportional to the growth in length. 
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When the soll-moislure content was reduced to a percentage corresponding 
approximately to the calculated wilting coetneiont, the trees willed and revived 
only when water was applied to the soil. Remarkable agreement appears be- 
tween the observed and the calcnlah'd wilting coefficient. 

Still further evidence of the importance of the willing coefRcient as a critical 
point in the process of soil-moisture depletion by plant tin nspira lion was se- 
cured from studies on the width of stoinatal oi>oningH. Apricot, prune, and 
peach tHHis growing on soil having water conient higher than that correspond- 
ing to the wilting coeflficiont showed markt*d!y wider stomatnl openings by day 
than did thos(' grown on soil with water content at or near the wilting co- 
efficient. 

Trials with mature peach and prune trees showed that growth in length of 
shoots could not be prolonged indefinitely by maintaining high soil-moisture 
contents throughout the season, and the same result was secured with young 
trees in containers. If the avenige percentage of water in leaves and bark and 
wood of all parts of the trees may be used as a criterion of maturity, the results 
obtained with bearing poach trees Indicate that trees growing on wet soils 
matured at the same time as trees on nearly dry soils. Young trees on moist 
soil held in containers dropped llicir l(‘aveK at the same time in the fall as those 
on drier soils. Defoliation, however, could be brought about during periods of 
high evaporating conditions by withholding water until the trees wilted. 

The data secured in these studiesi seem to have an important bearing on nu- 
merous questions regarding the relation between irrigation and the hardening 
or maturing of the wood and buds of fruit trees. Abundant soil moisture sup- 
plied throughout the season can not alone account for the Immaturity of the 
current growth of the tree and so-called winter Injury (hat seems to bo a result 
of such immaturity. 

The relation of leaf area to use of water by the tree has an important bearing 
on irrigation practice, espetdally when alfalfa is grown in the orchard as a con- 
tinuous cover crop. The combination of trees and alfalfa requires more water 
than do trees alone. It is believed that any benefits derived by the trees from 
the growing of alfalfa in this way are due probably to causes other than les- 
sened transpiration on the part of the tree. 

On the influence of reaction of tho medium on germination of spores of 
Vei*ticiUinm alboatrnm and Cstilago maydis ft runs, title 1, V. Leszc^zknko 
(Pam, PatUt, Inst, Nauk, Qoap, Wiejak, Pulmoack (M6m, fit at, Natl. PoUm, 
Econ,, RnraJe Pulawy), 7 A, pp. Eng, pp. — ^In 

experimentation on the mode of causation of the noxious lnllu<*nce exerted by 
aqueous solutions of acids and of their potassium salts on the chlnmydospores of 
U, may^ia and on the conldia of V, atboatrum^ it is said to have been found that 
this adverse effect depends on the influence of ions or on the combined Influence 
of hydrogen and neutral salt ions. This noxious influence bears no relation to 
the undissociated molecules. The injurious cfTcct depends upon the degree of 
dissociation and the concentration of the ions in the solution. When determining 
theoretically the degree of tlie noxious effect of a neutral salt on fungus spores, 
it is necessary to take into consideration the degree of injury due to the cation 
and the anion, also the degree of dissociation and that of concentration in solu- 
tion, In the case of equimolecular acid solutions, the Injurious effects of their 
anions and the degree of dissociation are to be considered. The II Ion has the 
power of increasing the injury of cations of neutral salts to spores of fungi, when 
combined in solution. The presence of the OH Ion In solution Increases the 
injurious effect of neutral salts to spores by atigmenling the permeability of the 
membrane of ceils and thus facilitaling the reaction of cations to plasma. 
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Does the pea plant fix atmospheric nitrogen? D. Bubk (Plant Phybiol., 2 
(1927) y No, ly pp, 85-90). —It is claimed that the dwarf yariety of Piaum satimm 
when grown under the general conditions employed in the work here outlined, 
either in the absence or in the presence of additional nitrogen in the original 
culture solution and kept sterile until planted, showed some loss of nitrogen. 
The loss occurred during the growing period after germination. 

Chemical studies In the physiology of apples, V, VI, J. W. Bbown (Ann, 
Bot ILondon'ly iO (me)yNo, 157, pp. (1927), No. 161 pp. 127-137).-- 

Previous work by Haynes and Archbold (B. S. R., 68, p. 212) and CaiT€ and 
Haynes (B. S. R., 47, p. 610) has been noted, wherein apples of a given variety 
grown on different soils have shown considerable variation in such properties 
as acidity, nitrogen content, and protein content, also in commercial qualities, as 
keeping property and flavor. 

y. Methods of ash analysis, and the effect of environment on the mineral co^tr 
stitution of the apple. — This paper reports work bearing upon a corresapondlng 
variation as to mineral constituents in the ash of apples grown on different soils. 
Some work has also been done on the mineral constituents of the same variety 
of apples from trees grown on different stocks. Methods are described for the 
determination of total ash, potash, lime, magnesia, phosphate, and iron in apples. 

An analysis of Juices gave no consistent results, so dried apple material was 
employed. This represented Bramley Seedling apples grown on different soils In 
1923 and 1924 and Lane Prince Albert apples grown on four Bast Mailing stocks 
during the same seasons. 

Analyses of Bramley Seedlings showed significant differences, as apples grown 
on gravel and silt soils had uniformly high total ash, potash, and phosphate, 
while apples grown on fen and fine silt soils gave low values for these constit- 
uents. Good keeping qualities were associated with high potash and phosphate. 
Bitter pit apples showed high ash and low phosphate. The Influences of stocks 
are detailed. Some evidence was obtained supporting the theory as to the im- 
portance of the potash-nitrogen ratio in connection with the incidence of leaf 
scorch. 

VI. Correlation in the individual apple hetween the minm^al constituents and 
other properties. — ^The mean analytical data given in the paper above noted 
have been examined as to correlation of properties, seeking to discover signs 
of relationship between the different constituents when the variable effects of 
soil and climate were eliminated by taking apples from the same enviinnment 
in the hope that the results might help to explain the function of some of the 
mineral constituents and their effect on the vital processes of the living plant. 

When the dry weight, total ash, potash, phosphate, iron, nitrogen, and also 
the density, acidity, and pH of the juice were determined in each of 30 Bram- 
ley Seedling apples from the same orchard, the green apples showed lower 
percentages of dry weight, total ash, potash, and pH, and a higher percentage 
of nitrogen when compared with the yellow and the red and yellow apples. 
Low values for the H-ion concentration of the Juice were found to be associ- 
ated with high total ash and potash content. 

The third partial correlations were calculated between potash, phosphate, 
iron, nitrogen, and acidity. Significant values, showing direct corr^ation be- 
tween the elements compared, were obtained for potash and phosphate, phos- 
phate and acidity, and phosphate and iron. Potash and iron, and potash and 
acidity, are Inversely correlated. No significant correlations were observed 
between nitrogen and any of the mineral constituents. Suggestions are offered 
as to the observed corr^ations. 
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On the passage of boric acid and certain salts into fruits and vegetables, 
L. Kahlenberg and R. TRA>n:jCB {Plant Physiol. , 2 (1027 )f JVo, i, pp. 

Various fruits and vegetables were Immersed in solutions, and the freedom 
with which the solutes entered was determined. The solutions used were 
mostly molar, but in a few cases saturated solution^ were used of LiCl, LiNOs, 
Li*S04, LiaB40', HsBOs, NajBiOr, KI, BaCb, and SrCL. Details of tests and con- 
ditions are given, with differences in behavior. 

The rdle of boron in the growth of plants, W. B. BRi-NCHLEY and K. Wab- 
INQTON (Ann. Bot. [Lowdo/i], 41 (1027), No. 161, pp. 167-187, pis. 2 ). — ^The 
accounts by Warlngton previously noted (E. S. B., 58, p. 26; 58, p. 725) have 
left open the question whether or not the beneficial action of boron on the growth 
of certain plants is confined to particular growth conditions. The detailed in- 
vestigation of nodule structure, which is vitally affected by the absence of 
boron, has been described by Brenchley and Thornton (E. S. B., 60, p. 28) . 

In the preliminary water-culture work investigating the effect of boron on 
plant growth, the Bothamsted nutrient solution, pH 3.8, was employed. To 
meet the questions which naturally arose, this culture was modified as is here 
,shown and briefly discussed. The results of this study are detailed. 

The need of certain plants for boron seems not to be affected by the nature 
of the substratum on which they grow, the aeration conditions at the roots, 
or, in the case of leguminous plants, the presence or absence of nodules thereon. 
In water cultures the necessity for boron appears to be independent of the com- 
position or pH value of the nutritive solution. The concentration of boric acid 
appears to be unimportant if an adequate (though not excessive) total quan- 
tity is supplied during a given period, but this total supply is somewhat less- 
ened when the nutritive solution is frequently renewed. The chemical com- 
bination in which boron is presented to the plant is immaterial, even the so- 
called insoluble borates being effective, though no other of the 52 elements 
tested has proved capable of replacing boron. Special attention was given to 
manganese in this connection. 

Boron proved to be essential for several leguminous plants and for melon, 
though various cereals and candytuft complete their development without it. 
It remains to be proved whether plants of the latter class require so little boron 
that a sufficient supply is stored up in their seeds. 

The physiological function of boron in the nutrition of broad bean is under 
investigation. Boron does not replace any one of the essential nutritive de- 
ments, but a definite association of this element with the absorption or utiliza- 
tion of calcium is strongly suggested. Boron does not act as an ordinary 
catalyst, but appears to be absorbed and in some way removed from action, so 
that a constant supjdy of boron is necessary. 

A brief addendum gives an account of tests more recent than those recorded 
in the body of this paper. From these it appears that a i^entiful supply of 
nutrients and the maintenance of a constant balance in the food solutions en- 
courage growth for a longer period before signs of boron starvation appear, but 
that such supply can not prevent the ultimate death of the plant from the lack 
of boron. 

TTrea in higher plants [trans. title], K. Taxjb()ck (Osterr. Bot Ztschr., 76 
(19^), No, 1, pp. 42-56, figs. 5).— -With a view to ascertaining the physiological 
r51e of urea in h^her plants* the author has elaborated a method, claimed to be 
simple and unequivocal, for separating and preparing urea when, present in very 
small proportions in tissue sections and fragments of idant organs. By this 
method the occurrence was demonstrated of urea during the germination of 
plants of various t^pes. 
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Inhibition of pollen growth by living tissue extracts, P, O’Oonnob {Roy. 
DuUin Boo. Bci. Proc.. n. ser., 18 (1927), No. 40, pp. 477-484 ).— Ab a result of 
experimentation which is detailed, with discussion, it is considered to have been 
shown that the fluids of each species of plant or of animal contain a simple, 
diffusible substance, speclflc in its character, which is toxic to the protoplasm 
of all other species; that this substance is not destroyed by boiling and that 
this is probably an amino compound. 

Abnormal behavior in Beta vulgaris [trans. title], 0. Sebtlia (Biol. R. Stasi. 
Patol. Teg. [JZome], n. sot., 7 (1927), No. 2, pp. 215-218, figs. 3). — beet plant 
(B. vulgaris rubra) left to itself has lived for three years, has become perennial, 
and has produced each year new shoots, showing the phenomenon of partial 
tuberlzation, which is briefly described. 

GENETICS 

Contributions to the presentation of the genetic classifleation of the 
races of farm animals [trans. title], A. Maligonov (Trudy Kuban. Selsk. Khocs. 
Inst. (Arb. Kuban. Landw. Inst), 3 (1925), pp. 345-377, figs. 15).— The author 
discusses current theories for the classification of farm animals and presents a 
scheme of classifying tlie various animals on the ba'Nis of their genesis as mani- 
fested in their genotypes. He outlines and discusses the various elements neces- 
sary for the study of farm animals from the standpoint of their genetics. 

The present position of our knowledge of the inheritance of horns in 
cattle [trans. title], H. P. Kbalunger (Zuchtungskunde, 3 (1928), No. 3, pp. 
122-126). — ^A brief review of the inheritance of horns in cattle, with reference 
to the control of this characteristic by a simple autosomal Mendelian factor or 
by a more complicated sex-linked inheritance. 

Inheritance of twins in horses [trans. title], C. Wbiedt (Znchtungskunde, 
3 (1928), No. 9, pp. 465-457). — ^Prom a study of twinning in mares, the author 
finds no indication that the tendency to produce twins is inherited. 

The inheritance of white spotting in the house cat [trans. title], A. Kuhn 
and P, Kboning (Ztlcbtungskunde, 3 (1928), No. 9, pp. iiS-f54, figs. 2 ). — ^The 
author explains the inheritance of white spotting in cats on a single-factor 
basis with a lack of dominance. 

On the chromosomes of the cat, O. Minouchi (Imp. Acad. [Japan], Proc,, 4 
(1928), No. 3, pp. 128-130, figs. 4). — Prom a study of spermatogenesis in the cat, 
the author found that there were 3$ diploid chromosomes, which included the 
X and Y, the former being rod shaped and of medium length, while the latter 
was one of the smallest of the chromosomes. 

On the mechanism of chromosome behavior in male and female Droso- 
phila, X W. Gowen (Natl. Acad. Boi. Proo., t4 (1928), No. 6, pp. 475-477).— 
The distribution of the progeny obtained in reciprocal outcrosses of males and 
females homozygous for complete linkage and producing a high frequency of 
triploids, sex intergrades, nondi^unctional mules and females, and a class of 
weak flies, differed so widely in the two crosses that there was no doubt that 
the chromosomes of male and female Drosophila passed through >divergent 
phases in at least two particulars, i. e., chromosomal linkage and nondis- 
jxmetion. 

A fifth allelomorph in the agouti series of the house mouse, L. O. Dunn 
(Natl. Acad. Boi. Proc., 14 (1928), No. 10, pp. 816-819). — ^The author describes 
a character called black-and-tan in mice, which is found to be due to a fifth 
allelomorph In the agouti series. In experiments at the Connecticut Storrs 
Experiment Station black-and-tau was dominant to nonagouti but recessive to 
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wild-type agouti, making the order of dominance in this series as follows: 
Yellow, whlte-belUed agouti, wild-type agouti, black-and-tan, and nonagouU. 
There was a progressive Increase In the amount of black in passing through 
the first to the last of the series. The type of black-and-tan here described 
is phenotypically the same as that previously reported, ‘ which was found to be 
due to multiple factors for black pigmentation. Some complications in the 
identification of the genes involved were noted. 

Linkage studies in barley, D. W. Kobebtson {Genetics^ H (1929), No, 1, pp. 
ISS, figs, 2).— The inheritance of simple Mendelian factor pairs In barley and 
their possible linkage relations with particular attention to the linkage of cer- 
tain chlorophyll deficiencies was studied at the Colorado Experiment Station, 
six varieties being used in the crosses. 

Simple Mendelian inheritance was found for the pairs black v. white glume 
color (jBb), hoods v, awns (Kh), covered v. nsiked seed (Nn), non-6-rowed 
V. 6-rowed (Fv), long- v. short-haired rachllla (Bs), green v. white seedlings 
(Actto), green v. white seedlings and green v. xantha seedlings 

A two-factor difference was found for fertility of the lateral florets in crosses 
involving Colsess, a 6-rowed barley, and Sordeum deficiens nudidefloiens, 
OolsessX Minnesota 90-6. It appeared that Colsess has the genetic constitution 
vv II, while S. deficiens nudidefidens and Minnesota 90-6 have the genetic con- 
stitution VV li. 

Three genetically different seedling chlorophyll deficiencies, designated as 
white white xantha found to be Inherited as simple 

Mendelian recessives. Two complementary factors for chlorophyll production 
were found in a strain of Colsess, one factor pair being 

The character pairs black v. white glume color, hoods v. awns, covered v. naked 
seed, non-6-rowed v. 6-rowed, and long- v. short-haired rachilla were all inde- 
pendent in inheritance, whereas studies of the interrelation of chlorophyll de- 
ficiencies and other characters indicate the probable linkage groups (1) green 
V. white seedlings A^Uc* green v. xantha seedlings and possibly hoods v. 
awns Kk, and (2) black v, white glume color SI), and green v. white seedlings 

AfCf, 

The Inheritance of resistance to the Panysz bacillus in the rat, M. B. 
IBWIN (loica State Col, Jottr, Set., 2 (1928), No, S, pp, 218-218), — Studies at the 
Iowa Experiment Station indicated that two strains showed significant differ- 
ences in their resistance to Inoculation with standard doses of the Danysz 
bacillus. The selection within a random stock increased the resistance to this 
bacillus by crossing a resistant generation with an inbred susceptible strain. 
Resistance to disease was increased among the offspring. The Inheritance of 
resistance appears to be due to a partially dominant, quite complex set of fac- 
tors which interact with the environment. 

The inheritance of resistance to fowl typhoid in chickens, W. V. Lambsbt 
and 0. W. Knox (loioa State Ool. Jour, ScL, 2 (1928), No. S, pp. 179-18^, 
fig. 1). — ^Preliminary studies at the Iowa Experiment Station of resistance to 
fowl typhoid through ike inoculation of mature individuals showed that 47.7 
per cent died. In later experiments 6-day-old chicks were inoculated intra- 
peritoneally with 12,000,000 organisms in physiological salt solution, and this 
was found to kill about 90 per cent of the Inoculated birds. Chicks whose sires 
had survived such an inoculation showed a mortality of but 62.4 per cent, 
while ch i cks hatched from parents both of which survived an acute Infection 
showed a mortality of 40.9 per cent. Significant differences were also noted in 
the mortality of chicks from different breeds. It is, therefore, concluded that 

iThe Sable Validities of Mice, U C. Dunn, Amer. Nat, 64 (1920), pp. 247-260. 
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resistance to fowl typhoid is inherited, but the mode of inheiitance Is not 
simple, multiple factors probably being Involved. 

Inherited epithelial defects in cattle, F. B. Hadlet and L. J. Cole {WU- 
consin 8ta. Research Bui. 86 (J92S), pp. 85, figs. 12). — A more complete account 
of the inheritance of the defect designated as Bpltheliogenesia imperfecta neo- 
natorum liovis, a lethal In Holstein cuttle found to be due to a recessive factor 
(E. S. R., 59, p. 823). 

Investigations of fertility in swine with special reference to the relation 
of inbreeding [trans. title], W. Vitzthijm von Eckstaedt {Zuchtungskunde, 3 
(J928), No. 10, pp. 4'^3-496, figs. 7). —Prom a study of the breeding records of 
1,200 sows and 400 boars, the author found considerable differences In the fer- 
tility of the different females. The effects of inbreeding on fertility were 
vaiiable. In some cases fertility seemed to be improved, while in others it was 
lowered. There was also considerable seasonal variation. The effect of age on 
size of litter was little in sows which were kept in the herd for a long time. 

The influence of high temperature on the reproductive capacity of 
guinea-pig spermatozoa as determined by artiflcial Insemination, W. O. 
YoTJNo {Physiol. Zool., 2 (1929). No. 1, pp. IS). — ^The author reports the results 
of artificially inseminating 160 females with spermatozoa that had been sub- 
jected for 30 minutes in the tall of the epididymis to temperatures of 38, 40, 42, 
44, 45, and 46® O. The proportion of pregnancy was reduced in those cases 
where the sperms were healed to 45 and 46®, but heating the sperms did not 
cause a greater tendency toward abortions and stillbirths and the offspring 
showed no loss of vigor. 

The corpus luteum hormone. — ^I, Experimental relaxation of the pelvic 
ligaments of the guinea pig, P. L. Hisaw (Physiol. Zool., 2 (1929), No. 1, 
pp. 59-79, pis. 2). — Studies of the cause of the relaxation of the pelvic ligaments 
in the guinea pig indicated that such could be induced by a 0.1-cc. dose of the 
best corpus luteiun extracts if such were administered at or near oestrum when 
the follicular hormones were being or had been absorbed. Castrated females 
could be relaxed only by first Injecting with some follicular hormone and then 
the corpus luteum extract. Males could not be relaxed except by first castrating 
and then feminizing them. 

The hormone responsible for pelvic relaxation was found to be soluble in 
acid solutions, and it could be salted out of the blood of pregnant females. It 
was thermolabile and killed by drying at room temperature. The corpus 
luteum hormone was found in the blood of the pregnant rabbit, guinea pig, sow, 
cat, dog, and mare, but not in the woman or cow. 

New evidence for the function of the scrotum, R. R Heixeb (PhyaWl. Zool., 
2 (1929), No. 1, pp. 9-17). — Confining the epididymis, with the gonad portion of 
the testicle removed, in the abdomen caused the sperm contained therein to show 
motility for only about 12 days in the guinea pig as compared with the normal 
of 23 days without the gonad or 70 days with the other gonad present, and about 
6 to 7 days in the rat as compared with the normal of 18 days without or 30 
days with the other gonad intact. Thus the thermoregulatory function of the 
scrotum extends the life of the spermatozoa as well as the germinal tissue in 
the testicle. There was no apparent difference in the length of life of the 
spermatozoa in the cryptorchid epididyml whether the other gonad was left in 
the animal or removed at the time of the operation. 

The problem of abnormalities with special consideration of its relation 
to sexual biology (inter sexuality) [trans. title], K. KKr.Lm (Zuchtungshwide, 
$ (1928), No. S, pp. 98-122, figs. 13}.— The author describes various abnormali- 
ties in animals, many of which are lethal, as well as intersexual characteris- 
tics In various domestic animals, including the freemartln. 
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Investigations of the possibility of sex determination at hatching in 
fowls, including a factor of analysis of the rate of feathering of chicks, 
E. Horn (Unfersuchungen ul)er die MoglichTceit einer GcscMechtscoraus'bestinir 
mung 'beim Euhnerei nebts einer Pahtorenanalyse der Beflcderungsgeschwlndlg- 
keit von Kilcken. Inaug. Di68., Landw. Eochach., Berlin, 1921, pp. 40 , figs. 20).— 
Studies of the sex ratios of 2,131 chickens showed that there were 61.63±2.60 
per cent males among those dying between the eleventh and fifteenth days of 
Incubation, 62.46±1.72 per cent among those dying between the fifteenth and 
twenty-first days of incubation, and 60.83 ±1.67 per cent males among those 
hatched. There was no relation between the sex ratio and egg weight, egg 
length, egg form, lime of laying in the cycle or in the season, egg production, 
or crossbreeding. Sex-linked characters served to identify the sex at hatching 
in proper crosses. 

HELD CROPS 

[Field crops work at the Alaska Stations], H. W. Alberts (AlasTca Stas. 
Rpt. 1927, pp. 9, 10. U, 15-21, 25-28, flgs. d).— CJontinued experiments (B. S. R., 
68, p. 427) reported on included variety tests with potatoes, wheat, oats, barley, 
corn, peas, vetch, alfalfa, clover, soy beans, and miscellaneous ro(jt crops and 
grasses; a fertilizer trial with wheat; crop rotations; and production tests 
with Jerusalem artichokes and hay. 

Analysis of native bluetop grass (Catamagrostis sp.) cut at Matanuska at 
we^y intervals from May 21 to November 12 indicated from June 25 to July 
30 as the best period for haymaking, this usually being a time of light rain- 
fall and clear weather. Wheat receiving fertilizer yielded better, but ma- 
turity was delayed. Alsike clover grew the same whether inoculated or not, 
although that sown with oats as a nurse crop made little growth until after the 
oats were harvested. 

Potato plants emerged from the distal end quarters two days earlier than 
from proximal end quarters, but the latter produced more first-grade potatoes. 
Maximum yields were obtained from plantings of May 25. The number of 
tubers per plant increased with the later planting dates. When iwtato tubers 
were removed from the root cellar at different limes sprouts were developed 
more slowly in strong sunli^t than in subdued light, and length of sprout 
beyond 0.25 in. had little effect on time of blooming or on yield. Plants ftom 
tubers having short sprouts (0.25 in.) took longer to emerge from the soil than 
did those from tubers with long sprouts, 1. e., from 3 to 4 in. Little difference 
was noted in the time from planting to blooming. The shorter and heavier 
sprouts were le^s liable to break off at planting. Sprouts toughened when 
exposed to sunlight for several daj^s before planting. 

[Agronomic work in Oonnecticnt] (Connecticut State Sta. Bui. 298 (1928), 
pp. 128. 129, 131-13S, figs. 2),— Canada Learning com, an Pi combination of In- 
bred Learning strains and Canada Yellow Flint, la said to combine the produc- 
tiveness and stalk of the dent with the earliness and grain quality of the flint. A 
new canning sweet com. Golden Crosby, resulted from the combination of Inbred 
strains of Golden Bantam and Crosby. Abnormal segregation of the sugary 
factor in certain corn families gave widely deviating ratios, In most cases large 
excess of recessive seeds and in others a marked defideney. The ratios show 
larger variations from normal than found previously, indicating a new mode 
of inheritance. 

Top-dressing with readily available nitrogen, such as ammonium sulfate, was 
the prime need for average lawn turf on soil similar to that at the station. 
Native grown seed of creeping bent, velvet bent, and Rhode Island bent appeared 
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to be well adapted to local condition*? where excellent drainage is provided. As 
good turf has been produced by seeding creeping bent as by planting the stolons. 

Tobacco investigations have been noted in detail (E. S, R., 59, p. 733). 

[Agronomic experiments In Montana] , C. McKee, L. Powers, J. E. Norton, 
W. D. Hay, D. Hansen, A. E. Seam*vns, I. J. Jensen, B. B. Bayles, G. Morgan, 
D. A. Savage, F. M. Harrington, and O. G. Starring {Montana 8ta, Bpt. 19^7, 
pp. 7-12, 14-33, 36-38, 3 ). — Outstanding varieties of winter and spring 

wheat, barley, oats, corn, peas, flax, potatoes, alfalfa, and miscellaneous forage 
crops are indicated from tests at the station and substations, the merits of flax- 
wheat mixtures (E. S. R., 57. p. 429) are noted, and the progress of crop stand- 
ardization and pure seed work is discussed briefly. 

Results so far obtained in irrigated crop rotations indicated that the yields 
of crops on the irrigated farms of the Gallatin Valley may be increased consid- 
erably by growing legumes, particularly alfalfa and clover. The culture of Inter- 
tilled crops is recommended for increase in yield and for weed control. It is 
suggested that use of barnyard manure will probably help to increase crop yields 
and improve the physical condition of the soil. 

Neither fleld beans nor soy beans appeared to be adapted to the high valleys 
with short seasons. Laduk alfalfa outyielded Grimm and Cossack, was better 
in quality, contained more leaves and protein, and was equal in winter hardiness. 
Cutting in the %-bloom stage gave more alfalfa hay than cutting earlier or 
later, although it is suggested that cutting the first crop at ☆-bloom stage and 
the second at %-bloom stage would give a high yield of good quality hay at the 
first cutting and the second crop would be harvested at a convenient time and 
still yield a maximum of high quality hay. 

Several of the factors influencing the protein content of wheat appeared 
largely within the conti*ol of the farmer, i. e., good farm practices, such as 
manuring, rotating wheat with legumes, and clean fallow or summer tillage, 
give increased yields and produce wheat crops higher in quality as indicated 
by protein content. For the period from 1924 to 1927, inclusive, laboratory 
tests indicated that the average protein content of the Montana hard red 
spring wheat crop has been more than 1 per cent above the average for either 
Minnesota or North Dakota. 

Continued comparisons showed that irrigated and dry land seed potatoes 
were again similar in productiveness. Certified seed decidedly led seed previ- 
ously certified but rejected and lots never certified. In strain tests of seed 
stocks there were observed variations in stature of plants; differences in 
maturity ; consistent differences in yield, the hate maturing larger plants giving 
highest yields; and differences in disease tendency, with the smaller plants 
exhibiting more mosaic than the larger plants and the reverse holding with 
spindle tuber. Increasing the size of set within limits has resulted in a heavier 
yield, with the increase normally coming in the 2- to 12-oz. tuber size. Larger 
sets are recommended, a 3-oz, set not being too large for well-watered fertile 
soils. Bliss Triumph responded more readily to increase in size of set than did 
Netted Gem. In general, when the distance between hills was decreased the 
net yield and yield of seed-size tubers rose. There seemed to be a direct 
correlation between the quantity of seed used per acre, size of tubers pi*oduced, 
and the total yield. Trials of sets cut from different parts of the seed tuber 
indicated the value of cutting sets large enough to include eyes beyond the 
most basal eyes. 

Potatoes in rotations including alfalfa or receiving manure at the Huntley 
Substation decidedly outyielded those in rotations lacking these treatments. 
Experiments with sugar beets have been noted in detail (B. S. R., 60, p. 636). 
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Great Northern field beans gave increased yields with seeding rates up to 
35 lbs. per acre and yielded best in rows 80 in. apart. Seed from clear-podded 
beans yielded about 200 lbs. per acre more than those from striped pods. 

In rotation and tillage tests at Huntley frppi 1913 to 1927, summer fallow 
as a summer treatment for small grains, especially winter wheat, made the 
highest average acre yields, and continuously cropped small grains yielded least, 
with yields on disked corn ground about intermediate. Neither green manure 
nor barnyard manure Increased small grain yields more than did fallow. While 
continuous wheat averaged each year about one-half the yield made with 
fallow, it was more liable to crop failure, weed Infestation, and called for 
double the seed and twice the cost of seeding and harvesting. With con- 
tinuous cropped wheat, the average yields from plowed wheat land resembled 
those from wheat drilled into stubble without plowing. A rotation of summer 
tillage followed by two years of wheat, the second crop being drilled into the 
stubble of the preceding year, made an acre yield about equal to that from a 
2-year fallow and wheat rotation and had certain advantages. Corn experi- 
ments on dry land have been noted (E. S. R, 56, p. 434). Flax seemed to 
respond to various tillage and cropping methods about the same as small grains, 
and cereals after fiax did not average less than when following themselves in 
rotations. Small grains drilled into cleanly cultivated bean land returned 
average yields approaching those from summeivtilled land. 

The merits of seeding winter wheat with the furrow drill and using the 
duckfoot cultivator for working fallow are again emphasized from studies at 
the Judith Basin Substation. Cultural methods for wheat in the region have 
been reported on (E. S. B., 59, p. 37). Denying seeding of spring wheat 
on plats badly infested with wild oats until the weeds started and then destroy- 
ing weed growth with a duckfoot type cultivator has resulted in a crop practi- 
cally weed-free that season. Pasture experiments with dairy cows showed 
sweet clover, brome grass, and crested wheatgrass to be highly promising for 
dry-land pastures. Where bloat is not a problem, sweet clover seemed the 
best dry-land crop for pasture in a rotation. Although crested wheatgrass 
is not quite so palatable as brome grass, it equals it in milk and feed value and 
was very promising for permanent pasture. Com was noteworthy among the 
annual forage crops tested. 

In trials of dry-land cultural methods at the Northern Montana Substation 
summer fallow produced the heaviest yields for all crops, with disked com 
ground, spring plowing, and fall plowing ranking in yield in order. Continuous 
cropping including stubble resulted in a marked decline in yield. Cultural 
tests described briefly included plowing of stubble and fallow for small grain, 
preparing fallow for wheat, and planting tests with wheat, corn, and oats. 
Wheat experiments at this substation have been noted (E. S. R., 56, p. 737). 
Winter rye averaged 38.3 bu. per acre and spring rye 35.6 bu., but the hay yields 
of spring rye were slightly greater and better in quality. Peas have produced 
the highest average yield of the annual forages, with oats, wheat, and barley 
ranking as named. Pea-grain mixtures seldom outyi^ded peas or grain alone 
and often made less, although the hay quality was better. Millet approximated 
barley In yi^ and thrived when seeded much later than amaii grains. Bene- 
ficial ^ects from sweet clover and beans in irrigated rotations and of barnyard 
manure were appareat with sugar beets after 2 years of rotations. In the 
renovation of native sod during 3 years double disking and manuring of native 
grasses relieved sod-hound conditions and increased the more succulent grasses, 
and the total growth of high quality hay was greater than on the untreated 
areas. 
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[Field crops work In Oregon] {Oregon Sta. Bien. Bpt. 1925-26, pp. 10, 11, 
53-66, 78, no, 112, US. lU, 116, 117 122, 123-125, /29).— AgroDomic activities 
(B. S. R., 65, p. 637) reported on from the station and substations Inclnded 
variety tests with wheat, corn, oats, barley, seed and fiber flax, soy beans, seed 
and forage vetches and related plants, alfalfa, red clover, mangels, carrots, 
turnips, potatoes, sweet potatoes, silage crops, and miscellaneous grasses and 
legumes ; breeding work with clover, wheat, oats, and barley ; cultural (including 
seeding) tests with vetch, alfalfa, wheat, fiaz for seed and fiber, potatoes, 
millet, and sunfiowers ; fertilizer tests with corn, potatoes, and rutabagas ; inocu- 
lation studies with legumes; trials of sugar beets; and crop rotations. The 
adaptation of many of the foregoing crops is indicated, and the merits of out- 
standing varieties are described. 

Using rates between 8 and 20 lbs. per acre, the thicker alfalfa seeding gave 
the denser stands with fewer weeds the first year. While total yields differed 
little, hay from cultivated alfalfa was much better in quality than alfalfa from 
uncultivated plats. On land heavily infested with stem rot disease good survi- 
val was had from Grimm, Baltic, and Dakota No. 12 among American seed and 
from Cossack and single lots from Chile, South Africa, and India. At the 
Umatilla Substation winterkilling of alfalfa was most severe where the plants 
were too dry or too wet, and espe<dally on land heavily graded in preparation 
for irrigation. Grimm and Turkestan strains were highly winter resistant. 

Flax experiments showed that both fiber and seed flax should be planted 
early on a firm seed bed and that drilling shallow gives much more prompt 
germination and uniform stands and yields with less seed. Drilled seed pro- 
duced much more fiber flax straw than seed broadcasted and harrowed in and 
bad less weeds per acre. Formalin treatment retarded the crop and depressed 
yi^ds, while copper carbonate seemed slightly beneficial. 

The more soluble fertilizers applied underneath and in com hills killed 
many kernels, whereas application on top of the hill was not injurious. 
CJalcium sulfate underneath, in the hill, or on top appeared to stimulate the 
com considerably, such that a greener and more vigorous growth resulted. 

In potato experiments maximum yields were obtained from planting whole seed, 
or from planting large sets cut to produce the most plants per hill, or from using 
sizable quantities of seed in relatively small pieces, resulting in many plants 
per acre. Whole seed, reasonably free from disease, produced a yield com- 
parable with cut sets weighing from % to 1 oz. more. Early planting generally 
outyielded later planting, and a 6-in. depth was usually better than a 3- or 7-in. 
depth. 

Morning-glories exposed to the sun were killed better by sprays than when 
shaded. Where the plants presented the most foliage killing was deeper than 
where a minimum of foliage was exposed, suggesting that successive sprays 
might be more effective. Where excessively strong sprays are put on at one 
time the killing seems to be so sudden that there is little penetration. Am- 
monium sulfate at the rate of 22 oz. per gallon of water was effective on moss, 
plantain, and other wide-leaved lawn weeds. It appeared that spraying weed 
Infested lawns with sodium arsenite In proper strength is the cheapest method 
of disposing of weeds and much more satisfactory than other means of applying 
poison, cutting, or pulling. 

[Field crops work in Porto Rico In 1927], D. W. Max, T. B. McOjclland, 
and R. L. Davis {Borto Rico Sta. Rpt 1927, pp. 5, 6. 14, 15, 16, 17, IS, fig. 1 ). — 
The merits of the cowpea, soy bean, vdvet bean, and Uba cane for forage are 
described briefly, and breeding work with com and sugar cane is noted as 
heretofore (B. S. B., 68, p. 531). Several hybrid seedlings of sugar cane were 
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characterized by one or more qualities such as resistance to mosaic, produc- 
tiveness, high content of sucrose, and ratooning power, 

Oormels of the Penang taro weighing under 2 oz. gave heavier yields than 
larger cormels. Notes are given on dasheen and yam varieties. 

[Field crops work in South Carolina] (JSoufh Carotma Sia. BpL 1928, pp. 
28-82, 62, 63, 66, 67, 71, 72, 80, 81, 8f, 85, //). —Further oxpei'lnioiits (R S. B., 

68, p. 632) reported on from the station and substations included variety tests 
with com, oats, rye, and winter legumes; fertilizer tests with corn, oats, pota- 
toes, and tobacco; cultural tests with corn varieties for silage; and trials oC 
miscellaneous grasses and legumes for forage and green manure. 

Of the corn varieties tested over various periods, Paymaster, Ooulhit, Good 
man Prolific, and Hastings Proliftc led at the station; Pee Deo No. 5, Coker 
Garrick, Douthit, and Brunson at the Pee Dee Substation ; and Hastings, Good- 
man, and Weekley, all prolifics, and Douthit at the Coast Substation. In fer- 
tilizer tests whore either phosphorus or potassium was the varying nutrient 
little difference was noted in the yield, corn production being almost directly 
related to the nitrogen applied. Rather liberal application of nitrogen prac- 
tically doubled the yield, indicating that where phosphorous and potassium have 
been applied to previous crops little response Is to be expected from their 
application to corn. 

Where oats follow cotton in a rotation only a light application of complete 
fertilizer seemed to be needed at planting, this to be supplemented by a rela- 
tively heavy dressing of readily available nitrogen early in the spring. Oats 
yields were almost in direct relation to the quantity of available nitrogen ai)- 
plied at this time. All materials which supplied nitrogen as nitrate produced 
higher oats yields than other nitrogen carriers, probably because the soil had 
not warmed up enough at the time the top-dressing was applied to permit 
nitrification to proceed rapidly. 

The Austrian Winter field pea was found hardier and more productive early 
in the season than hairy vetch at the station, and it was the best of several 
winter cover crops tested at the Pee Dee Substation. Early seedings of this 
legume seemed preferable to later seedings, and relatively heavy seeding gave 
best results. The Austrian Winter field pea contained 4.38 per cent of nitrogen 
and hairy vetch 4.14 per cent. 

Extensive fertilizer exi>eiiments demonstrated that a complete fertilizer is 
necessary for best results with potatoes. One ton per acre seemed to be enough, 
since yield Increases from 1.5 and 2 tons were not large enough to pay for the 
extra fertilizer and cost of application. The optimum formula varied with the 
somewhat different conditions at the station and Pee Dee and Coast Substations. 

[Field crops experiments at the Western Washington Station] M. E. 
MoColiam (Western Washington Sta. BuL 10-W {1928), pp. 10-lS), — Outstand- 
ing varieties tested over periods comprised Brown Squarehead, Wilhelmina, and 
Triplet wheat, Markton oats, Sutton Prizewinner, and Danish Sludstrup man- 
gels, and Matchless White and Yellow Giant caiTots. AlsJke with timothy out- 
yielded other clovea>grass combinations for hay. In an upland permanent pas- 
ture experiment (B. S. R., 56, p. 824) a plat receiving lime and superphosphate 
(acid phosphate) furnished 90 days of grazing stocked at 3 head of 2-year-old 
Holsteins per acre, while the plat treated with manure and phosphate yielded 81 
days of grazing. With potatoes and kale, potassium chloride gave a greater 
yield than potassium sulfate, and an inorganic complete fertilizer gave a greater 
yield than an organic complete fertilizer. With com the reverse was tme. 

[Agronomic experiments in Wyoming] {Wyonung Bta. RpU 1928, pp,^ 
138r-140, 159, 160, 162, 168 ). — Crop varietal leaders at the station included' 
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Norka and Marquis wheat, Banner and Golden Bain oats, Horn, Trebi, and Hann- 
chen barley, and Irish Cobbler potatoes. Bed clover alone and a combination 
of crested wheatgi'ass, timothy, and red clover led the forage combinations. 
Potato yields from whole tubers ranged from 327 bu. i)er acre from very small 
whole tubers to 374 bu. per acre from large whole tubers, all of which produced 
higher yields than fractional sets. 

Wheat sown with the furrow drill outyielded that seeded with the ordinary 
drill at both Archer and Gillette. Winter wheat on fallow produced 46 per cent 
more at Sheridan than after some other grain crop. Oats made about 40 per 
cent more on fallow. Ladak led the alfalfa varieties at Sheridan, and Cossack 
led at Torrington whore both alfalfa and small grain made mndbi higher yields 
on land properly leveled for irrigation. 

Woodland pasture, F. A. Wbmon and V. H. Mokbis (Ohio StOf, Bimo, Bui,, 
H (0)29), No, 1, pp. 3-8, //ps. 2). — Qra«^s grown in the woods yielded on a dry 
weight basis only about one-third as much per unit area as that grown in the 
open, averaged about 4 per cent higher in water content, and in both 1924 and 
1925 and on practically all dates of clipping contained less sugars and starch. 
Tn each year more than 2.5 times as much green weight was produced in the open 
as in the woodland. That these differences in carbohydrates were due to tho 
shading effect of the trees was confirmed in a supplementary test in which grass 
was shaded artificially. The grass grown in the open was somewhat richer in 
protein content on the green weight basis than the grass grown in the shade, 
whereas the reverse was true on dry weight. 

[Cotton investigations in South Oai*olina] (South Carolina Sta, Rpt, 1928, 
pp, 18-28, 68, 69, 76-80, figs, 6 ), — ^The progress of investigations with cotton is 
reported on as heretofore (B S. B., 68, p. 632). 

Fertilizer experiments on different soil types led to the conclusion that 
nitrogen is the first limiting factor in cotton production in the State and 
phosphorus next. While the need for potassium is not so pronounced, it is 
necessary when the requirements for nitrogen and phosphorus have been met. 
Seed cotton yields rose with increase in the fertilizer application from 400 to 
1,400 lbs. per acre. Increasing quantities of phosphorus increased yield and 
hastened the maturity of the crop. From 56 to 60 lbs. of phosphoric acid 
evidently could be used with advantage in hastening maturity, although larger 
quantities wore without material effect. However, increasing the pho^horlc 
acid in the analysis up to 10 p(‘r cent slightly increased total yield. 

Application of 100 lbs. of sodium nitrate in addition to the regular fertilizer 
gave an average yield of 1,178 lbs. of seed cotton per acre as compared with 
1,169 lbs. from an equivalent quantity of ammonium sulfate, suggesting that 
the materials are similar in efficiency. Without side application the yield was 
1,009 lbs. Bach successive 50 lbs. of sodium nitrate from 60 to 300 lbs. per 
acre applied as a side dressing increased the yield of seed cotton about 37 lbs. 
The best time to make side application of readily available nitrogen sources 
seemed to be within about two weeks after chopping. 

Fertilizer placement studies gave indications that in general the closer the 
fertilizer is placed to the cotton seed without impairing germination the more 
efficient it is in increasing yl^d. A placement which causes a slight injury 
to stand quite often returns a better final yield. Placing the fertilizer in bands 
on either side and at the same level as the seed appears most satisfactory when 
both germination and final yield are considered. 

A relatively small proportion of the nitrogen seemed to be required from 
organic sources. Bifforeut nitrogen sources alone and in combination showed 
considerable range in the rate of nitrification, especially for several we^s after 

43482—29 3 
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application. After August 15 practically no nitrates were found on any plats, 
indicating that they were utilized by the growing plants as rapidly as formed. 
The retardation in nitrification on a plat receiving rye straw seemed due to the 
use of the available nitrogen by bacteria in decomposing the straw. Cotton on 
this plat showed the effect of nitrogen starvation early in the season. Not the 
slightest trace of actual ammonia was found in the soil July 15 or later, indicat- 
ing that even where ammonium salts wore applied they were changed to other 
forms and did not remain long in the soil as ammonium compounds. 

The quantity of soluble phosphorus was found considerably higher on limed 
plats than on unlimed plats. The soluble phosphorus content of the soil re- 
mained remarkably constant during the growing season. 

The m flTdTnnm soil temperature during June and July occurred about 7.30 
p. m., and the daily range was about 3.6® F., indicating that soil temperature 
is fairly constant at a depth of but a few inches. The cotton grew very poorly 
until the soil temperature rose above 70®. 

Seed delinted with sulfuric acid again gave the highest total yield of vari- 
ously treated seeds and was followed by the machine-dellntcd seed. Rolling 
in sodium nitrate continued to give unsatisfactory returns, producing less seed 
cotton than no treatment. The earliest plantings gave the highest yields, 
there being little difference from plantings made March 21 and April 16. Evi- 
dently in normal seasons all cotton in upper South Carolina should be planted 
by about April 20 for highest yields. Closely spaced cotton again produced best, 
the 8-in. ^cing giving 1,439 lbs. of seed cotton per acre, followed by unthinned. 
16-in., and 24-in. spacing in order. 

While King, Cook 1010, Coker Cleveland 5, Bottoms, and Cook 688-219 led 
with yields ranging from 879 to 848 lbs. per acre, only the strain of Cleveland 
stapled as long as 1 in. At the Coast Substation Humco-Cleveland 20-2 and 
Dixie Triumph led with 1,840 and 1,800 lbs. of seed cotton, respectively. 

Trials at the Pee Dee Substation showed that cotton spaced 6 in. apart in the 
drill will fruit as rapidly early in the season as cotton plants 2 ft. apart The 
work indicated that a large number of stalks per acre will insure a full crop 
early in the season with favorable conditions. Wider spacings require more time 
to set a full crop of fruit, and the danger from boll weevil damage or seasonal 
injury is greater. Tests of the source, quantity, and time of applying nitrogen 
gave results in accord with those noted earlier. Sodium nitrate as a side appli- 
cation returned its greatest benefit when added between chopping and the 
beginning of blooming. 

The abortion of young buds and squares ^bowing up about the start of fruit- 
ing early in June, persisting throughout the early part of the fruiting period 
and resulting in a very short crop in many areas throughout the section, seemed 
rather definitely due to some physiological condition. Physiological studies 
demonsftrated that bolls set early in the spring grow much more rapidly than 
those set later, e. g., bolls collected July 23 had an average green and dry weight 
per boll at ages of 17, 18, and 20 days about 20 to 30 per cent greater than those 
of like age collected August 25. While full size of bolls is usually attained by 
the twenty-first day after blooming, bolls blooming on July 31 required 24 days 
and those blooming August 9 needed 30 days to reach the maximum size. The 
diameter of bolls increased most rapidly between 9 and 13 days after blooming- 

Cotton varieties^ J. F. O’Kelly and W. W, Htjll (Mississippi JSta. Giro, 82 
(1928)t PP- S ), — ^Varieties (E, S. R., 59, p. 827) leading In average acre yields 
of lint during the period 1924-1928 were Cleveland 54, Cook, Pledmont-Cleveland, 
D. & P. L. No. 4, and Half-and-Half , and when ranked as to acre value the order 
of the leaders was D. & P. L. No. 4, Cleveland 54. Delfos 0102, Ooker-Cleveland, 
and Piedmont-Oleveland. D. A P. L. Nos. 8 and 6 and Delfos Nos. 6102 and 
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911 led in value the varieties tested in 1928. Certain D. & P. L. strains and 
Express strains led similarly in the wilt-resistance test. 

Results of cotton variety demonstrations, 192i8, P. H. Kime and S J. 
Kikbt (North Carolina 8ta. Agron. Inlonn, Giro, 20 (J929), pp, [2]+S ). — ^The 
higher yielding cottons normally stapling from 1 to Ih in., such as Mexican and 
cei*tain Cleveland strains, were more profitable than varieties with shorter 
staple and are indicated for light to medium soils. For heavy, poorly drained 
soils the earlier, lighter foliaged sorts, e. g., Carolina Poster, seemed better 
adapted. 

The quality and yield of cotton as Influenced by fertilizers and soil type* 
J. J. Skinneb (North Carolina 8ta. Agrmi. Inform, Giro, 21 (1929), pp. 5). — 
Significant observations are reported from exi^eriments in cooperation with the 
U. S. Department of Agidculture, wherein the response of cotton in growth and 
in yield and quality of lint when receiving fertilizers containing varying pro- 
portions of phosphorus, nitrogen, and potassium was studied on important soil 
types in North Carolina. 

Potatoes (0/iio Sta,, Dept. Hoi't., Expt. and Research Work, 1927, pp. lS-17, 
figs. 2). — Experiments described in these pages include those already noted 
(E. S. R, 60, p. 133) and tests of storage conditions for seed potatoes. 

Certified Irish potato seed: Report of 1928 test, H. H. Wedowobth, 
W. S. Aitdebson, and H. P. Waixace (Mississippi Sta. Circ. 80 (1928), pp. 7 ). — 
Comparative trials during 4 years showed certified seed potatoes to prove supe- 
rior to uncertified seed in every test. Certified Triumph seed averaged 120 bu. 
and uncertified seed 84 bu., while certified Irish Cobbler made 164 bu. and uncer- 
tified 128 bu. A difference was noted in the quality of certified seed produced by 
individual growers within a State. 

Experimental methods and the probable error in Reid experiments with 
sorghum, J. C. Sfephens and H. N. Vinaix (Jour. Agr. Research [17. R], S7 
(1928), No. 11, pp. 629-046, figs. 9}.— A statistical study was made on the gi^een 
weights at maturity of 2,000 rod-rows of a sheeted uniform strain of feterlta 
grown at the Chlllicothe (Tex.) Substation. The distribution of weights of 
1,920 of these rod-row plats with borders excluded formed a frequency polygon 
of tlie approximate shape of a normal curve. Plat variation as measured by 
the probable error of a single plat in percentage of the means wab determined 
for rod-row plats and for larger plats composed of various combinations of rod- 
rows. 

While with a single rod-row or ii^-acre plat the probable error was 10.007 
per cent, this was reduced consistently by taking successively larger plats of 
the same geneml shai)e, the error of a %-acre plat being 3.204 per cent. One 
shape of plat seemed to have no particular advantage over another, possibly due 
to the nature of the field. Systematic replication was effective in reducing 
error, yet the reduction was iiTegular. The error found was often considerably 
less than that expected from a random distribution of the same number of plats. 
The error was reduced about as much when the area of land was increased in 
proportion to the size of the unit plat or in proportion to the number of 
replications as when it was determined from the whole block. The experi- 
mental results are held to show that 3 or 4 replications of A-acre or A -acre 
plats will give results reliable enough for the ordinary test of sorghum. 

New varieties of grain sorghums, H. H. Pinnell ([Oklahoma] Panhandle 
Sta., Panhandle But. 1 (1929), pp. -i-7).— T^low Straight Neck (Fargo or 
Straightneck nailo) supposedly derived from miloX kafir. Bishop (Algeria) and 
Desert Bishop, both from a cross between kafir and nailo, and Beaver mllo de- 
rived from (kaflirXmilo) Xmllo are described briefly^ and their grain and 
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forage yields are tabulated in comparison wiith those of Dwarf Yellow mllo and 
Dwarf BlackhuU white kafir. 

Topping and suckcring practices as related to the yield and quality of 
Havana seed tobacco, N. T. Nelson {Connecticut 8taie 8ta. Bui. 297 (1928), 
pp. 97-110, fig. i). — Experiments during 1925, 1926, and 1927 gjive indications 
that the early bloom period is the best time to top Havana seed tobacco, both 
for yield and quality of leaf. High topping at the interuode above the spike 
suckei*, leaving about 18 leaves on the plant, increa‘aed the percentage of short, 
cheaper darks, and promoted production of dark tobacco In the parts nearer 
the base of the plant. Low topping, at 3 or 4 leaves below the spike sucker, 
gave better quality than high topping, stimulated the growth of the lower 9 to 
11 leaves, and had a marked beneficial effect on the burn. 

A regional distribution of grades was noted, the plant tending to produce 
darks and mediums in the upper leaves and lights and seconds in the lower 
portion of the plant. Suckering more than once seemed to result in higher 
jields but with high percentages of heavy dark leaf. Actively growing suckers 
are held to aid in removing from the leaf substances detrimental to quality. 

HOETICTTLTTIEE 

[Horticultural investigations at the Alaska Stations], H. W. Alberts 
{AlasTca 8ta^. Rpt. 1927, pp, 6-9, 10-13, 1^, 21, figs. 3).— -This report as usual 
(H. S. R., 68, p. 484) consists primarily of information upon the results of 
varietal and cultural tests. 

Of the 30 varieties of apples under trial at the Sitka Station Yellow Trans- 
parent is deemed best on account of its early maturity. Keswick produced 
the most fruit per tree. The apples of all varieties were more elongated than 
those of the same varieties as grown in the eastern United States, Pears 
failed to ripen, but peach trees, Alexander and Triumph, trained against a 
building bore some mediocre fruits. Plums fruited but failed to ripen. Of 
several varieties of chenies, all of which fruited, the Montmorency was the 
most productive and was of excellent quality. Republican was the best yielder 
among the sweet cherries. Some cracking Injury was recorded on cherries. 
The Cuthbert raspberry, the Holland red currant, Prince of 'Wales black cur- 
rant, the White Dutch white currant, the Champion gooseberry, and the Presi- 
dent Harding strawberry were the most productive in their re^ective groups. 

Excellent success attended the culture of all hardy species of vegetables, and 
many types of flowers, both annual and perennial, flourished. 

At the Matanuska Station strawberries survived the winter without other 
protection than snow. Only 20 per cent of the apple seedlings planted at this 
station in 1926 survived the subsequent winter. 

[Horticultural investigations at the Delaware Station] {Delaware Sta. 
BuL 158 {1928), pp, 29-S4), — ^Further data are presented by L. R. Detjen and 
G. E. Gray (B. S. R,, 68, p. 485) on the results of genetical studies with cab- 
bage. A study of cro«?ses involving annual flowering types led to the suggestion 
that blooming is governed by genetic factors but subject to environment. Suc- 
cess was obtained in an attempt to isolate annual and biennial types from a 
hybrid progeny. Crosses between winged and clear petiole types suggested 
that more than two sets of factors are concerned in this character. Heading 
was apparently dominant over nonheading, and the form of head was gov- 
erned by more than one pair of factors. The progeny of a dwarf plant In the 
Fa of Zinnia X ILate CauUflower was all dwarfs. The size of head in the Fi 
dosely followed the lai^r parent. 

Reporting on the I'esults of a qualltatlYe study of nitrogen fertilizers for 
the peach, Gray, 0. A. McCue, and Detjen state that two treatments, tankage 
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and a half and half nitrate of soda and ammonium sulfate, were outstanding. 
A cowpea cover crop without added nitrogen gave favorable results, the yield 
being only 5.4 per cent less than that of the two leading treatments and 4.2 
per cent greater than that of nitrate alone. 

Preliminary results secured by P. S. Lagass6 in a study of the effect of differ- 
ent nitrogen fertilizers on fruit bud differentiation in the peach indicated that 
the form of nitrogen has some influence on the lime of differentiation. Rape, 
rye, and vetch and rye were found to be poor, and cowpeas, soy beans and 
rye, and crimson clover good cover crops for apple and peach trees on sandy 
soils. Some indication was obtained that fertilizers increased the resistance of 
peach buds to low temperature. 

The Lily of Kent apple was found by Lagass^ to be self-sterile but ade- 
quately pollinated by Scarlet Pippin, Yellow Transparent, Delicious, or Grimes, 
with Jonathan and Nero poor pollinizers. Champlain, also s^-sterile, was 
pollinated satisfactorily by Rome, Delicious, Scarlet Pippin, Jonathan, and 
Yellow Transparent, 

[Horticultural investigations at the Montana Station] , F. M. Habbustgton, 
0. O. Stabbing, and W. E. Potxingeb {Montana JRpt Jf9g7, pp. 39 - 42 , 
44-’4y )* — ^ general report de<illng largely Avlth the results of varietal and 
cultural tests witli small fruits and vegetables. 

A continuous supply of cabbage was obtained both by planting early varie- 
ties in succession and by planting early and late varieties at one time. Incon- 
sistent results were secured in comparing hotbed and greenhouse grown 
cabbage and cauliflower plants. Celery plants set in the field on May 25 de- 
veloped more premature seed stalks than did those set June 14. The use in 
the greenhouse of soil of low fertility apparently ofiCset the deleterious effect 
of high temperature in inducing seed stalk formation in celery. .The source of 
seed had a striking differential effect on premature seeding; for example, in 
Golden Self Blanching there was found a difference of 53 per cent between 
the high and the low strain. Using the average percentage of seeding of the 
several stocks as a basis of comparison, Easy Blanching was the most resistant 
to low temperature and White Plume and Winter Queen least resistant. 

In planting tests with New York lettuce only the early crops were successful, 
the later ones being ruined by seeding and tipburn. Wide spacing apparently 
reduced the percentage of seeing. Ridging reduced seeding and increased pro- 
duction, Some evidence was obtained that muriate of potash alone or combined 
with superphosphate (acid phosphate) Increased lettuce yields. Frequent heavy 
irrigation proved, harmful. Vanution was observed in the New York, Iceberg, 
and Salamander varieties. 

Rolling the tops or cutting part of the roots failed to increase onion yi^ds. 
Plant selection gave better results with Bonny Best than with Earliana to-* 
matoes, the greatest benefit consisting in earlier maturity. With tomatoes 
gi'own to a single stem the removal of the lower shoots increased the percentage 
of No. 1 fruits with only a slight reduction in yield. Pruning as compared with 
no pruning increased the percentage of No. 1 fruits on standard sin^e-stem 
plants by from 16 to 29 per cent Tomato plants started from seed sown 
directly in pots on May 1 were as productive as transplants sown one month 
sooner. The size of pot had an apparent effect on the percentage of early ripe 
and No. 1 fruits. Frequent heavy irrigations increased the total yield of to- 
matoes, but the maximum yield of early ripe fruits were obtained by moderate 
irrigation followed by no water. Complete fertilizers increased the yield of 
early ripe tomatoes. 

In studies at the Horticulture Substation, Victor, the Mclnto^ apple was 
found partially self-sterile, so much so that better crops were obtained, ejstpe- 
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dally in unfavorable years, when suitable polUnizers were present. Wealthy, 
on account of its hardiness, is recommended as a suitable pollinizer for McIn- 
tosh. The use of either complete fertilizer or of nitrate of soda increased the 
length and diameter of the terminal growth of McIntosh trees, while in one 
plat treated with complete fertilizer there was noted a marked improvement 
in color of fruits as compared with those from plats in alfalfa, nonfertilized, 
or treated with nitrate of soda. The Iiatham raspberry was found of superior 
merit. The spring growth of red raspberries was checked by delayed prun- 
ing. Easpberry plants distributed in the row gave better results than when 
confined to hills. The size of raspberries was, within certain limits, increased 
by heading, but severe heading decreased yields. 

White clover, on account of its shallow rooting and consequent drought in- 
jury, did not prove a desirable cover crop for apple orchards. Domestics 
plums apparently lacked sufficient hardiness, while the Hansen hybrids suiwlved 
extreme conditions. Head lettuce sown directly in the field did best as a fall 
crop. Tests of onion seed and onion set production gave promising results. 

Experimental and research work in horticulture (Ohto 8ta., JDept, 

Easpt. and Research Work, 1927, pp. 1-20, figs, 4), — ^Designed to serve as a 
handbook for the visitor (B. S. R., 60, p. 140), this pamphlet in addition to 
presenting a list of recommended varieties of fruit for commercial planting 
discusses the various experiments under way, summing up the results to the 
present time. The work with potatoes is noted on page 735. 

[Horticultural investigations at the Oregon Station] (Oregon 8ta. Bien, 
Rpt. 1925-26, pp. 74, 75, 83-89, 127, 128, 129),’— A progress report covering the 
two years ended June 30, 1926 (B. S. E., 66, p, 643.) 

Work on the development and action of spray spreaders, a detailed report 
of which was noted (B. S. R., 54, p. 387) is again cited. Marked variation 
was found in the capacity of various mineral oils to form emulsions by the 
cold process. In the case of protein emulsions quality and stability were 
markedly infiuenced by the presence of certain reaction products which re- 
naained after purification. High pressure is deemed essential in emulsifica- 
tion, and protein agents such as casein, skim mUk, and hard wheat flour 
should be brought into solution to yield the best results. 

A self-fertile strain of Montmorency cherry was discovered by L. A. Bletcher. 
Progress is reported on the strawberry breeding project, certain promising 
seedlings being distributed to growers for final trial. In a study of the cause 
of low vigor and low yield in Italian prunes near Salem preliminary obi,erva- 
tions suggested that inadequate pruning was a factor. 

Studies in tomato pollination in the station greenhouses suggested the Im- 
portance of thorough hand pollination. Varieties dlfCered in their natural 
capacity to set fruit. Heavy, solid heads from improved strains of late cab- 
bage had 26 per cent less core formation than did light heads from inferior 
strains, A strain test of New York lettuce showed a variation of from 88 
to 40 per cent of marketable heads. 


Investigations conducted at McMinnville Indicated that the successful drying 
ofwalnuts is dependent upon temperature, humidity, and air circulation. 

of four types of driers, the Oregon tunnel, kiln, recirculated Oregon 
tunn^ and recirculated bln, showed that at 95** B, 62, 49, 38, and 30 hours, 
resp^tively, are required for drying. An Increase in temperature of 5** re- 

^ occurred a e®Utting 

of the shCUs but no marked loss In flavor. 

Pew brwdlng studies conducted at the Southern Oregon Substation at 
^nt yMded seedili^ possessing vigor and a high percentage of blight re- 
sistance from crosses between the immune Ohlnese variettee and quality 
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American pears. Extensive studies conducted to determine parental combi* 
nations which would yield desirable seedlings for stock purposes gave positive 
results. For example, It was found that the Ba Li Hsiang $ XLo Suan Li $ 
yielded superior seedlings. Highly promising strains of Bose and Winter 
Nells pears possessing unusually attractive russet color and a very dark strain 
of Spitzenberg (Bsopus) apples were discovered. 

[Hortioaltural investigations at the Hood River, Oreg., Substation] 
{Oregon ItUn, Hpt, 1025-2Q, pp, 121, 122, 12S). — In this progress report 
(B. S. R., 55, p. 043), nitrate nitrogen was found to be present in larger 
quantities during midsummer than in early spring in typical Hood River 
soils. DifPerencos in nitrate nitrogen content as observed in early spring from 
year to year were apparently correlated with the weather. The finding of 
considerable quantities of nitrate nitrogen in the soil as late as February 
showed a marked persistency of this form of nitrogen. Comparisons showed 
lower nitrate nitrogen content under alfalfa of long standing than in soils 
where the hairy vetch and clean tillage typo of soil management was prac- 
ticed or whore alfalfa had been plowed under and followed by cultivation. 

Phosphorus or potash used alone or in combination failed to yield profitable 
leturns in bearing apple and pear orchards. Nitrate of soda and sulfate of 
nmmonia wore outstanding in practical results. However, on Hood silt soil 
three bucccsslve annual applications of fertilizer failed to influence materially 
yield or quality. Quick growing cover crops were favored. Alfalfa exerted a 
retarding Influence on the growth of young trees, probably because of its in- 
fluence on nitrate nitrogen. 

The topping of strawberry plants was most successful when performed within 
2 or 3 weeks following harvest. Fall proved a better time than spring for 
applying manure supplemented with commercial fertilizer to red raspberries. 

Investigations with bearing Yellow Newtown apple trees which were growing 
in alfalfa and had never fruited heavily failed to show striking results from 
pruning and fertilization. Heavy annual spring pruning was harmful, ap- 
parently by reducing the total number of fruit spurs. Unpruned Anjou pear 
trees made greater growth and produced a larger number of fruit spurs and 
more fruit than did pruned trees. Trees with their limbs tied down to a 
horizontal position fruited more abundantly than did pruned trees. 

Severe winter injury to bearing apple and pear trees suggested the desir- 
ability of hardy rootstocks. The Comice and Easter pears were unusually 
hardy, while the Japanese typo of pear had no apparent value as a stock. The 
Mammoth Black Twig apple proved to be a hardy stock. 

f Horticultural investigations at the Porto Rico Station], D. W. Mat, T. B. 
McOletjand, R. h. Davis, and II. 0. Hbnkicksen {Porto Rico 8ta. Rpt 1927, 
pp. r, H, U-13, 15, 16, 17, 10-24, figs, 3).— The usual annual report (B. S. B., 58, 
p. 53C). 

Analyses of banana plants showed that potash occurs in unusually large per- 
centages, varying with varieties. For example, the Gigante, Manzano, Sefiorita, 
Morado, Ohamaluco, and Enano varieties contained 2.8&, 1.8, 8.7, 4,02; 1.88, and 
12,37 per cent of potash, respectively, in their dry matter. Potash content was 
evidently associated with disease resistance, since the Enano variety with a 
high potash content was immune and Ohamaluco with a low potash content was 
susceptible to certain fungus diseases which attacked the other varieties In 
varying intensity. Potash applications encouraged new growth of suckers, 
while plants without additional potash quickly succumbed. 

Length of light exposure had a strong influence on bulb formatioji In the 
onion. The White Bermuda, Prizetaker, Yellow Globe Danvers, and Giant 
White Tripoli failed to develop bulbs under short day conditions. Little dif- 
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ference was noted in the growth of the pineapple during the first 9 months 
of differential light exposures, but later observations indicated that the longer 
period was more favorable to vegetative development, blossoming being delayed 
and larger fruits forming than under the normal or short day lengths. Blossom- 
ing from suckers was also retarded by long day exposures. Some effect, varying 
with varieties, was noted on white potatoes. Increasing the length of day 
beyond the normal period delayed tasseling, favored vegetative development, 
and decreased the production of ears in corn. No pronounced effect on young 
coffee plants was observed during 7 months’ treatment with different light 
exposures. 

Complete fertilizer proved most valuable for coffee, and QUricidUv sepium 
proved highly satisfactory as a shade plant for coffee. Coconut palms treated 
with sodium chloride yielded less than did check trees. In tests at Corsica 
potash gave favorable results on the coconut. A study of seedlings of the 
Cambodiana mango, a polyembryonic variety, failed to show that seedling size 
and vigor could be used as an index to hybridity. Plants of Onooha eohvnata, 
S. P. I. 55465, fruited freely at 3 years of age. 

A brief account is given by Davis of a sweet corn, Mayaguez-1, a selection 
from a native field corn, which, contrary to the behavior of Introduced varieties, 
resisted insects and yielded small ears of good quality. The results of extended 
studies on the physiology and growth of the pineapple are reported by 
Henricksen, who discusses in some detail the comparative structure and chemical 
composition of normal and abnormal plants and the effects of various fertilizer 
elements. Sulfur applied in large quantities aided materially in the control 
of nematodes in pineapple fields. 

Experiments with fruits and vegetables (South Carolina 8ta, Rpt, 192%, 
pp. 59-63).— Apple pollination studies continued from the preceding year (B. S. 
B., 58, p. 639) again showed that Delicious, Winesap, Stayman Winesap, 
Arkansas, and Golden Delicious are not self-fruitful and that Early Harvest, 
Rome, and Red June are only partially so. Delicious proved an effective 
poUinizer for Stayman Winesap, Arkansas, and Winesap. 

In peach fertilizer studies trees receiving abundant nitrogen suffered less 
defoliation from bacteriosls, the trees to which sulfate of ammonia was applied 
in early spring being most resistant. In variety tests some of the New Jersey 
Stations’ seedling peaches appeared highly promising. The Weaver peach was 
found of value for the home orchard. 

Studies in asparagus fertilization indicated that nitrogen, phosphorus, and 
potash are all required to produce maximum yields. Heavy fertilizing follow- 
ing cutting gave consistently better results than fertilizers applied before cut- 
ting. Time of cutting tests indicated the advisability of d^aying the initial 
cutting nntil the second year after planting. The total yield for three years 
beginning the second season was larger than that of four years beginning the 
first. The average annual yield for the three years was notably larger with 
close planting, 3 by 2 ft, than with wider spacing. 

[Horticultural investigations at the Western Washington Station], H. D. 
IXKJKLIN (Western WaBhim.0on Sta. Bui. 10-W (1928), pp, 16-^21, fig. I).— For 
young, vigorous grape vines a total of 60 buds per plant carried on 4 
was found very satisfactory, but it is conceded that with older vines this 
numto might have to be reduced. The four-arm Knifftn system, followed 
closely by the Munson, proved best in a 5-year study. A table of dates cover- 
ing the successful treatment of narcissus bulbs with hot water to control 
Mb fly is offered. Progress is recorded in the breeding of blackberries, rasp- 
berries, and strawberries. Wheat and vetch proved a satisfactory cover crop 
.combination for raspberries and grapes, but the vetch yielded such a mall 
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percentage of the total weight that its inclusion is questioned. A comparison 
of five different systems of culture for red raspberries showed no outstanding 
differences. 

In studies with lettuce the differential effect of fertilizers on the amount of 
slime rot was very noticeable. On sandy soil the cow manure and lime plat 
had the least rot and the nitrogen-phosphoric acid plat the most On muck soil 
the potash plat had the least and the complete fertilizer-lime plat the most rot. 
Slime rot was generally less prevalent on muck than on sandy soil. The let- 
tuce heads were heavier on muck but not as solid. 

Truck crop experiments at the Washington County Truck Farm, Mari- 
etta, and the Central Experiment Station, Wooster {Ohio 8ta. lPamphlet:\, 
1927, pp. 8, figs. 4 )> — ^This pamphlet, designed as a visitors’ guide, presents in a 
brief manner the outstanding results of variety, cultural, and fertilizer tests, 
and lists the projects under way. 

Nitrate assimilation by a&paragns in the absence of light, G. T. Nightin- 
gale and L. G. Scheemfkhobn (New Jersey Stas, Bui, 476 (1928), pp. 24).— A 
further report (E. S. B., C6, p. 344) upon nitrogen utilization in the asparagus 
plant. 

Chemical analyses of young Martha Washington asparagus plants grown 
with and without nitrogen in light and in continuons darkness suggested that 
this species is able to assimilate nitrates in the absence of light. This was 
further substantiated by the fact that in darkness the entire root system and 
rhizomes of the plus nitrate plants decreased about 65 per cent more in abso- 
lute amount of carbohydrates than did comparable plants without an external 
nitrogen supply. The asparagus plants in darkness continued to assimilate 
nitrates until the available carbohydrates were exhausted and death resulted. 
At the same time comparable plants with no external nitrogen supply showed 
no signs of death. 

At the dose of the experimental period the absolute amount of total nitrate- 
free nitrogen was practically the same in the plus nitrate light and plus nitrate 
dark series. However, the plus nitrate light plants had a high protein and 
polypeptide content in the tops. The percentage of dry matter in the plus 
nitrate light series was almost twice that of the plants grown in darkness. 

Temperature had an important influence upon the transformation of nitrates 
to organic forms. At 10*’ 0. this change occurred slowly, while at 20 to 30® 
assimilation was quite rapid. It is believed that the storage roots and actively 
growing tops are able to assimilate nitrates, but rarely do so since the flbrous 
roots perform this function. Under low temperatures, 10® or less, nitrates 
were apparently translocated to all parts of the plant, but disappeared rapidly 
from the growing stem and storage roots with a rise in temperature. 

A high quality table beet, It. Magrttder (Ohio Sta. Blmo, Bui., li (1929), 
No. 1, pp. 24, 25, fig. 1). — Known under various names. Long Season, The Cen- 
tury, etc., this beet is recommended on account of size, color of flesh, table 
quality, etc. Unfortunately the roots are top shaped and bear side branches. 

Early sweet corn variety tests, 192i8, B. MAGaxmm (Ohio Sta. Bimo. Bui., 
14 (1929), No. 1, pp* 1$-2S).— Notes are given on the results of tests of white and 
yellow sweet corns. Banting was the first ripe yellow variety but bore the 
smallest ears of the 18 yellow kinds tested. 

Effect of sunshine and shape of frnit on the rate of ripening of tomato 
fruits, C. L. Bakeb and H. D. Bbown (PIutU Physiol., $ (1928), No. 4f PP* 
613S15).^A correction in authorship of the abstract appearing under the same 
title (E. S. R., 60, p. 439). 

A standard for estimating the twig growth of one-year-old peach trees, 
M. A Blaboe and G. W. Hebvet (New Jersey Stas. Bui. 475 (1928), pp. 24, 
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3), Study of measurements taken on the annual growth, of a large num- 

ber of 1-year-old peach trees showed a marked Interrelationship between the 
total number of twigs, the number of twigs over 24 in., and the total annual 
growth. From this relationship a ratio is established by which twig growth 
may be quickly estimated once the total number of twigs and the total number 
of long branches are known. Measurements taken on 182 Carman, Blberta, and 
Stump trees prior to the advent of the oriental peach moth are given as stand- 
ards of vigor for New Jersey peaches. These standards are deemed reasonably 
accurate for such varieties as Hiley, Belle, Salberta, Iron Mountain, Cumber- 
land, BcUpse, and Golden Jubilee. The effect of the peach moth in shortening 
growth and thereby reducing the number of long branches was offset by reduc- 
ing the requirements of the long shoot group to 23 in. for injured trees. The 
application of the method is restricted to trees which have made only one 
season’s growth in the orchard. 


FOBESTBY 

[Forestry at the Montana Station], 1. J. Jensbn (Montana 8ta, Itpt. 1927 ^ 
pp. 42 f 43),— In studies at the Judith Basin Substation with shelter belt species 
the Siberian pea, box elder, and green ash proved to be hardy and vigorous 
growers under dry land conditions. The Northwestern poplar was found of 
value on account of rapid growth but is not universally recommended because 
of a very short life. Thorough preparation of the soil, supplemented with 
cultivation during the early life of the shelter belt, was found of utmost 
Importance. Rows from 10 to 12 ft. apart with trees from 6 to 6 ft. in the row 
are recommended. Moderate pruning gave good results. 

Reforesting, D. W, Mat (Porto Bum Bta, Bpt, 1927, pp, 2, 5).— Mahogany is 
suggested as a valuable tree for reforestation, and various legumes which have 
proved useful as nurse crops for mahogany and other forest trees are listed. 

Analyses of the oil of Alewritea fordii, A. moluocana, and A. tnsperma axe 
reported. All three species produce hard-drying oils which are suitable for 
lacquer making, and their growing on a commercial scale in Porto Rico is 
advocated. 

The forestry question in Great Britain, B. P. Stbbbing (London: John 
Lane, 1928, pp, -A general discussion of the history, development, 

and present status of the forestry problem in Great Britain. 

Note on weights of seeds, S, H. Howabd, rev. by H. G. Champion (ilndianl 
Forest Bui. il, rev. (1928), pp. m+21).—ln this revised edition (E. S. R., 49, 
p. 141), tabulated data are presented on the number of seeds and fruits and 
the expected number of seedlings per given weight for a large number of 
Indian forest species. 

EfFect of thinnings in sapling Douglas hr in the central Rocky Mountain 
r^on, J. Roesee, jb. (Jour, Forestry, 26 (1928), No. 8, pp. 100ff-‘101S, fig. I).— 
Studies at the Fremont Fi^d Station, Colorado, and in the Jarre Canyon, about 
30 miles southwest of Denver, led to the suggestion that the d^ee of 
young Douglas fir stands is larg^y subject to the purpose for which grown. 
For Christmas tree production wide spacing is recommended, since thia removes 
a large number of trees, gives a large financial return, and insures rapid and 
desirable growth in the remaining trees. For production of ties moderate 
thi n n i ng is suggested. Thinning was found to check the spread of an uniden- 
tified bark disease, pitch girdle, which in the check plats attacked as hls^ as 
76 per cent of the trees. 

Yield, stand, and volume tables for red fir in Caltfomla, F. X. Sohtj- 
MAQHKB (CaBfornia 8ta. Bui. 466 (1928), pp. 29, figs. P).— Based on studies made 
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In well-stocked stands, normal yield, volmne, and stand tables are presented for 
red fir, Ahics magnifica, a species usually occurring at elevations of from 6,000 
to 0,000 ft. Appended are the basic data and methods of computation, including 
the analysis for abnormalities, the effect of plat area, construction of the stand 
tables, and relationships within the stand. " 

Yields of Funtumla rubber on experiment stations, 1906^1928, G. H. 
Kady (Gold Coast Dept. Agr. Bui U {mS), PJP. pis. 5, figs. J5) .—Investiga- 
tions with F. ctastica, an indigenous forest tree occurring throughout the rain 
forest of the Gold Coast and Ashanti and said to yield a high grade of rubber 
comparable to the best Para, showed that this species can not compete with 
Para rubber as a plantation subject. The highest calculated yield of dry rubber 
per acre was only 68 lbs. for Puntumia as compared with 400 lbs. for Para 
from trees of the same age. Furthermore, the subsequent yield from Funtumla 
trees annually decreased, while that of Para increased. The only point in favor 
of Funtumia was that over 50 per cent of the total yield was obtained at the 
first tapping. 

The budding of Hevea in modem plantation practice, F. Summers (Rulber 
Research Inst. MayaZaj Planting Manual 2 (i92d), pp. III-^-lOO, pis. 3 ). — 
discussion of the principles and practices of budding of Hevea as developed in 
the light of scientific investigation. 

Commercial volume tables for sal (Shorea robnsta) in the wet mixed 
forests of the Bengal Dnars, P. Nand Susr (Indian Forest Rec., IS (1328), 
No. S, pp. 11+25, pis. $). — ^Tables are presented. 

Volume tables for sundri (Heritiera fomes, Buch. syn. Herltiera minor, 
Boxb.) In the Sundarbans, Bengal, P, Nand Sum (Indian Forest Rev., IS 
(1928), No. PP- 11+43, pis. 5 ). — Tables are presented. 

The air seasoning of western softwood lumber, S. V. Fuixaway, ^tb., H. M 
Johnson, and C. L. Hhx (V. 8. Dept. Agr. Bui. 1425 (1328), pp. 60, pU. 8, 
figs. 10). — ^A discussion of approved methods for air seasoning western softwood 
lumber, including a review of the general principles of wood drying and theii* 
application to yard drying. Specific recommendations are given for improving 
drying practices in the Inland Empire and in the California pine, redwood, and 
Douglas fir regions, each of which has its distinct problems. 

DISEASES OF PLANTS 

[Plant disease investigations at the Connecticut State Station] (Con- 
neotievt 8tate 8ia. Bui. 298 (1928), pp. 122-'125, 127, fig. 1). — Experiments on 
the control of mosaic of Outhbert raspberries did not demonstrate the practi- 
cability of roguing for the control of this disease. 

Infection of tobacco plants with white-pickle mosaic of cucumbers is said to 
have produced leaf mottling, but plate crystals were not found in the mottled 
leaves and infection tended to disappear in the new growth. 

In a planting of about 1,300 young chestnut trees to test their survival to 
attack of chestnut blight, about one-half of the trees died from unfavorable 
conditions but none from blight. 

Considerable time was given to a study of willow scab or blight caused by 
Fusioladkm saHoiperdtm. The distribution of the fungus, species of willow 
attacked, and the extent of the injury done were determined. Successful spray- 
ing experiments were conducted for the control of this disease. 

In a cooperative experiment between the botanical and forestry departments, 
preliminary results are said to Indicate that calcium chloride such as is used 
for roadways is not injurious to spruce trees unless present In a solution con- 
taining more than 5 per cent of the compound. 



744 


EXPERIMEITT STATION BEOORD 


[Vol. 60 


Department of plant pathology, J. F. Adams and T. F. Manns {Delaware 
8ta, Butt 158 {1928), pp. continuation of studies of pox disease of 

sweet potatoes (B. S. R., 58, p. 441), Aotlnomvces P was found in all lesions pro- 
duced by inoculation experiments. A comparison of this form with other species 
of Actinomyces is in progress. 

Negative results were obtained in experiments on the transmission of the 
supposed viruses of peach yellows and little peach by leafhoppers, tarnished 
plant bugs, peach cureulio, and the black peach aphid. 

In experiments on the seed bed control of black rot and other sweet potato 
diseases, formaldehyde, 1 lb. to 30 gal. of water, applied at the rate of % gal. 
per square foot of seed bed is said to have given excellent control. In com- 
parisons of corrosive sublimate treatment of old and new soil in seed beds, 
the results were largely in favor of new soil. Laboratory experiments showed 
the superiority of corrosive sublimate over other fungicides in destroying 
bacteria and fungi in seed bed soils. 

Seed treatment of soy beans with organic mercury compounds did not con- 
trol Septoria leaf spot. Treating cowpea seed with similar products was of no 
avail as shown by the identical presence of Oercospora and Amerosporium 
foliage diseases on both treated and untreated lots. 

Summer applications of a number of fungicides did not control the bacterial 
spot o>n Elberta peadbes. Experiments made with a number of fungicides to 
determine the necessity of late applications are said to have ^own that spraying 
is necessary throughout the growing season for the control of bacterial siwt of 
plums. Observations under greenhouse and field conditions gave no evidence that 
bacterial spot was carried over in the buds of Elberta peach trees. 

Investigations on the Initial source of infection of cucurbits by leaf blight 
and downy mildew offered no evidence to indicate that the diseases were seed 
borne, nor was there any indication that the previous crop had any relation to 
the prevalence of these diseases. The increased use by growers of copper-lime 
dusts for the control of these diseases is reported. 

Experiments with various fungicides for the control of fruit spot {Photna 
po7m) of apples are said to show that sulfur sprays can not be depended upon. 
Bordeaux mixture was found to be effective, but it is said to be undesirable on 
account of its tendency to cause russeting of the fniit. 

Bunt of wheat was greatly reduced by treatment of the seed with a copper 
carbonate compound. The practice of treating wheat before sowing has greatly 
increased within the State during the past three years. 

The department of botany and bacteriology, H. B. Morbis and P. A. Toxjnq 
{Montana 8ta, Rpt 1927, pp, S4r-87). — Summer-strength lime-sulfur solution 
aig>lied when the buds were in the pink, when two-thirds of the petals had fallen, 
and later at intervals of 2 and 4 weeks is recommended for the control of apple 
scab. Omitting the pink spray in several instances is said to have resulted in 
serious losses. 

Studies were made of the losses in yield of potatoes through some of the virus 
diseases. Crinkle mosaic is said to have reduced the yield of Bliss Triumph 
by 34,2 per cent and spindle tuber by 53.4 per cent. The yield of Netted Gem 
was reduced by 75.9 per cent by spindle tuber. Witches'-broom of potato is 
olaimod to have been successfully transmitted to tomato plants by inoculation. 
A serious disease was produced on tcanatoes that Is not the same as the y^lows 
or northwestern blight, which is caused by the virus of sugar beet curly top. 

Orlnkie joint erf wheat reported in 1926 is briefly described. It is characterized 
by a breaking of the culm, usually between the second and third nodes, In most 
iustanoes nearer the second, with the remaining upper nodes bent or mis^aped. 
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The heads of these broken straws usually yield from 75 to 90 per cent of a full 
crop, but on account of their position many of them are missed by the binder. 

The factor underlying or causing the original crinkle has not been determined, 
but from the available data the authors suggest that it is due to an abnormal 
growth rather than to a diseased condition. 

In 1927, a season favorable for the pi'opagation of the black stem rust of 
wheat, estimated losses in the State were only 0.1 per cent as compared with 
10.5 per cent in 3916. Tills reduction is attributed to lessened primary infection 
through the extensive destruction of barberry bushes. In August there was a 
widespread and general infection of black stem rust over the eastern third of 
the StJite, but the wheat was beginning to ripen at that time and little damage 
was done. 

Department of botany and plant pathology (Oregon Bien Rpt. 1925-26 j 

pp, 90-96 ), — or the virus diseases of potatoes known to occur in Oregon, rugose 
mosaic is said to spread most rapidly, and it is the most difficult to control. 
Roguing reduced but did not eliminate the disease. Tuber indexing for the 
production of seed stock is recommended. 

A mild form of mosaic on brambles is reported. Streak of black raspberries 
is said to be masked under Oregon conditions, and only a slight mottling of the 
leaves occurs early in the spring, with very little streaking of the canes. 
Blackberry dwarf was transmitted to loganberry plants by aphids from Rosa 
ruligtnosa that had fed on infected loganberry plants. Webbing, penciling, and 
attenuated leaves, especially of black raspberries, are briefly described, but 
they are not believed to be virus diseases. 

The hot water method of controlling the narcissus nematode is described, 
and a mosaic disease of narcissus is reported. Roguing is said to have reduced 
the percentage of plants affected with tulip fire, a fungus disease carried in the 
bulbs, and mosaic, which is said to be the cause of the condition of tulips 
known as ** breaking.” 

Attention is called to the undesirability of rotating black raspberries and 
potatoes on account of VcrUciWum Moafrum attacking both host plants. 
Pha-agmidium imdtans is said to be serious in its attack on Cuthbert rasp- 
berries, and low cutting of old canes, plowing under the old leaves, and burning 
all brush from prunings are recommended for control measures. 

A disease of strawberries called crinkle, believed to be of a virus type, and 
witches’-broom are reported on certain varieties in the State. 

Gooseberries sprayed with lime sulfur, or dusted with sulfur, were found to 
cause swelling of cans, while similar fruits sprayed with various brands of 
Bordeaux mixture, or with sodium carbonate, or with a commercial copper- 
lime dust did not cause swelling of the cans. Experiments with cherries gave 
similar results with sulfur dust, but Bordeaux mixture gave no trouble with 
fruit that had been canned for eight months or more. These experiments 
are held to indicate that there is some danger from the application of sulfur 
to the fruit unless it is washed off, but very little or no danger from the use 
of Bordeaux mixture. 

A bacterial disease of tomatoes Is briefly described, and inoculation experi- 
ments showed that the organism is weakly parasitic. 

Studies of the distribution of the stomata of species of Ribes are believed to 
indicate that R, nigrum, R, sanguineum, and R. divaricata are susceptible to 
infection by the white pine blister rust in the order named. 

Comparisons of copper-lime dust and Bordeaux mixture spray are said to 
indicate that there was very effective control of apple-tree anthracnose by the 
liquid application, but little or none by the use of the dusts. 
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[Plant disease investigations at the Hood River Substation] {Oregon 8ta. 
Bien, Rpt 1925-^26, p. iiP). —Spraying with Bordeaux mixture is reported to 
have reduced apple-tree anthracnose, regardless of the time of application. A 
6-^0 Bordeaux mixture used as a dormant spray effected fair control, even 
when the disease did not appear until fall. Summer spraying with Bordeaux 
mixture, to which lead arsenate was added, effectively controlled the disease. 

Bordeaux mixture did not prove satisfactory for the control of perennial 
canker. Winter injury is believed to be correlated with perennial canker, and 
late pruning is recommended so that rapid callus growth is promoted and 
protection thus afforded against fungus attack. 

Report of the plant pathologist, C. M. TiroKm (Porto Rico 8ta, Rpt. 1927, 
pp. The autlior has continued his studies of strains of Phytophtliora 

and reports two new host plants in Porto Rico, BryopKgllum pinnattm and the 
avocado (Persea gratiaaima). The avocado Phytophthora was Isolated from 
the roots of a young dying tree, but no inoculations were reported with the 
organism. 

A study by A. S Muller is reported of a root disease of citrus trees, which 
was said to be assuming considerable importance in several localities. The 
branches were dying back, the foliage was scant, and there was a more or less 
severe crown rot. Isolations from dying-back branches yielded a fungus that 
closely resembled OoUetotricImm gloeosporioides. From diseased roots a Pu- 
sarium was isolated, but no evidence was obtained to indicate that the fungus 
was pathogenic. 

Department of plant pathology, G. A. Newton (Western Washington 8ta 
BuL 10--W (1928), pp. 21-23). — Preliminary investigations of slime rot of lettuce 
are said to indicate that bacteria may not be the primary causes of the trouble 
but that the organisms gain entrance after injury by Botrgtis oinerea and tip- 
burn. Inoculations with suspensions of the bacteria from the slimy heads gave 
inconclusive results. 

An experiment on the control of basal rot of narcissus caused by Pusarivm 
6p., in which bulbs were treated with hot water and organic mercury com- 
pounds, is said to have given negative results. 

As a result of a plant disease survey of the State, bacterial leaf blight of 
lilacs caused by Bacterium syringae, bacterial canker of tomatoes (Aplanohac- 
ter ndchlganmse) , and hyacinth yellows (B. hyacintM), are reported in 
Washington for the first time. Nematode injury to narcissus was found in sev- 
eral plantings. 

Formaldehyde dust for the control of oat smut, J. D. Sayre (Ohio 8ta. 
Bimo. But., 14 (1929), Ro. 1, pp. 9-11). — ^In a previous publication a report was 
given by Sayre and Thomas on the use of formaldehyde dusts for the control 
of oat smut (B. S. R., 68, p. 650). In 1928, similar combinations wore tested, 
and the dusts were tried in a wide commercial way. In addition to home- 
made mixtures, Smuttox, a commercial product in which formaldehyde is 
incorporated into a dust, was used. TOie results obtained showed almost x)er- 
fect control for formald^yde dusts and for some of the treatments with Smut- 
tox. Germination tests showed no injury where dusts containing from 4 to 6 
per cent formaldehyde were used. In the commercial field tests with Smuttox, 
perfect control of smut was secured in practically every case. In using form- 
aldehyde it was cla i m ed that 3 oz. of dust should be used per bushel of grain. 
This must be thoroughly mixed with the grain and the grain allowed to stand 
at least overnight in sacks. The cost of the treatment was approximately 16 
cts. per acre. 

[Oat smut control] (Wyoming Sta. Rpt. 1928, p. Idd).— Treating oat seed 
with fOrmald^yde is said to have resulted in a crop practically free from smut 
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as compared to one showing approximat^y 38 per cent infection where no 
treatment was used. 

Some chemical and morphological phenomena attending infection of the 
wheat plant by Ophiobolns graminis, H. Fellows {Jour, Agr, Research 
[ZJ. jSf.], 37 (jr928), No. 11, pp. 647-661, pis. 2, Ms. 5).— A report is given of 
studies made to determine what tissues of the wheat plant are invaded by the 
fungus O. graminis and the morphological changes produced, the data to be 
used In the interpretation of the behavior of wheat plants affected with take-all 
disease. The results are believed to have a bearing on the explanation of 
resistance to disease, if such plants should be found. 

Effectiveness of 50 per cent copper carbonate in controlling stinMng 
smut, 0. McKee L, Powers, and J, B. Norton {Montana 8ta. Rpt, 1927, p. IS ). — 
Cooperative experiments in 8 counties are reported to show the superiority of 
a high grade of copper carbonate for the prevention of stinking smut of wheat. 
Wheat treated with an 18 per cent product showed an infection of 16.9& per 
cent of smut as compared with 4.02 per cent for wheat treated with a 50 per 
cent grade. Untreated wheat in these experiments averaged 84.38 per cent 
more smutted heads than that treated with an 18 per cent grade of copper 
carbonate and 46.75 per cent greater infection than the wheat treated with a 
50 per cent grade. Some of the untreated plats are said to have contained as 
high as 84 per cent of smutted heads. 

Corn seed treatment experiments, H. H. Wedgworth, E. B. Ferris, H. F. 
Wallace, and H. A. York {Mississippi 8ta. Circ. 81 {1928), pp. S, fig* !)• — ^A 
popular report is given of tests with various organic mercury disinfectants for 
the control of seed-bome diseases of corn. The results of the experiments are 
said to indicate that where precautions are taken to select sound ears of corn 
for seed purposes there is little or no benefit to be derived from treating such 
seed with organic mercury disinfectants. 

Relation of cotton root i*ot and Fusarium -wilt to the acidity and alka- 
linity of the soil, J. J. Tatjbenhaxjs, W. N. Ezekiel, and D. T. Killough {Texas 
8ta. Bui. $89 {1928), pp. 19, fi<js. 5). — A report is given of studies of the influ- 
ence of the soil and artlflcial media reaction to the growth of the cotton root 
rot organism {PhymoAtotrichum omni/uorum), and on the possibility of develop- 
ing practical control measures for use under field conditions. In connection 
with these studies similar data were collected for the cotton wilt fungus, 
FusarUim vasinfeolum. 

Laboratory studies are said to have shown that the root rot fungus made its 
maximum growth at about pH 7.0 and that it was inhibited at an acidity of 
pH 4.1 and at an alkalinity of pH 8.9. 

Cotton fields were examined in 16 counties in Texas for the occurrence of 
root rot and Fusarium wilt, and it was claimed that the presence or absence of 
the diseases was correlated with the H-lon concentration and the basicity of 
the soil. Boot rot was found in soils with pH 6.6 to 9.0, the higher percentage 
of the cases being observed in the neutral or alkaline soils. On the other hand, 
the Fusarium wilt was found most abundant in acid soils, with only a few 
cases where the soil was nearly neutral, and in only two Instances was 
Fusarium found present in alkaline soils. 

It Is believed that the distribution of the diseases in Texas can be attributed 
in part at least to differences in soil acidity. 

Whether the results obtained can be used as a basis for field control must be 
determined by further experiments. Attention is called to the probability that 
changing the soil reaction, while possibly detrimental to one organism, mig^t 
favor the development of the other. 
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Spraying experiments with bush Lima beans, B, B. Ciatton (New York 
State Sta. Bui, 558 (1928), PP* 2).— A report Is given of experiments con- 

ducted on Long Island during the years 1923-1928 for tbe control of bacterial 
spot (Bacterium viynae) and downy mildew (PhyiophtTiora phaseoU) on Lima 
beans. 

Spraying before and after blossoming prevented to a large extent the bacterial 
spot disease, and spraying before and after blossoming gave increased yields 
of 964 per cent due to the control of downy mildew. Spraying after blossoming 
did not result in any yield increases in the case of bacterial spot, and, while 
not so effective for the control of downy mildew, gave considerable increases 
in yield. New Jersey dry mix, copper acetate, and Uspulun were unsatis- 
factory sprays ; the first because it failed to control and the last two because of 
vine injury. Bordeaux mixture 4r-6-^0 is said to have given excellent disease 
control, and it was safe to api^y. Oopper-lime dust was less effective than liquid 
Bordeaux mixture. 

Spraying is said to have not appreciably discolored the pods, and it improved 
the appearance and keeping qualities of the beans. 

Physiological dropping of fruits. — In regard to genetic relationship 
of plants, Lu R. Detjen and G. F. Obay (Delaware Sta. Bui. 157 (1928), pp. 
S8, flffs. 20).’— In continuation of studies on the physiological dropping of fruits 
(E, S. R., 68, p. 448) , the authors give the results of their studies with particular 
reference to the genetic r^ations of the plants and physiological dropping. 
Investigations were made of peach, plum, and apple trees, each represented by 
a number of varieties, the method of study being the same as that previously 
described (E. S. R., 56, p. 451). 

In their investigations the authors attempted to discover. If possible, any 
correlation existing between the shedding performances of trees of different 
kinds of fruits, whether the shedding performance of a tree remained stable 
over a period of years, and whether some environmental factor could change 
or modify the results ascribed to genetical differences, and to compare the 
stability of performance in shedding during the on and off years. 

No correlation was found to exist in time or rate of shedding among the 
various kinds of distantly related tree fruits. The season of shedding appar- 
ently was governed by factors within each kind of fruit. The plums generally 
shed their greatest numbers from about the middle fo April to the latter part 
of May, depending on season and variety or species. The apple was found to 
shed its greatest numbers from the first of May to the first of June, depending 
also on seasonal or weather conditions. The peach variety Lola shed its great- 
est numbers of young fruits during the early part of June and continued over 
a period of about 14 days. Plum varieties were found to shed their fruits 
irrespective of one another, and their shedding performance records could not 
be compared. Different varieties of the same species, as represented by the 
apple, were found to shed their fruits at comparable times and rates, although 
some variations were noted. Different trees of a variety In the same year and 
locality were^ found to ^ed their fruits at about the same time and at a rate 
corresponding roughly to the total number of fiowers on the tree. The shedding 
performance of each variety appeared to be governed by different factors* the 
manifestations of which were reasonably constant from year to year. 

Environmental factors, such as soil fertility, especially nitrogen, starvation 
as r^rds all essential plant food elements, pruning, and spraying seemed to 
have no effect on the normal shedding performance of fruit treea Weather 
condlticwQs alone, such as governed growth, were able to Influence but not seri* 
ously modify such performances. 
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The authors claim that the shedding of immature fruits is of deep-seated 
origin and seems to be governed by the genetic individuality of the trees. 

Physiological drop of fruits In Delaware, l-i. R. Dbtjen and G. F. Gkay 
{Delaware Si a, Bui, 158 {19B8), pp. 24, 26-28), — report is given in continua- 
tion of studies on the effect of environmental factors on the physiological drop 
of fruits (B. S. R., 68, p. 448). 

Applying nitrate to Jonathan trees 10 days before the bursting of fruit buds 
or when the trees were in full bloom did not affect the normal schedule of 
shedding of immature fruits. The total yield of fruit was increased by applica- 
tions of sodium nitrate just before the buds burst and while the trees were in 
full bloom. The cool, wet weather in the spring of 1928 is said to have caused 
longer and more irregular waves of shedding fruits than on other occasions. 

Studies were made on the effect of position of flowers in the cluster, and in 
Stayman the small percentage of central fruits formed in the cluster is attrib- 
uted to low temperatures early in the spring. Frost injury of several types was 
observed. This is said to have appeared to a large extent on Transparent and 
less often on Stayman, Jonathan, and other varieties. The injury in some cases 
was manifested by the abortion of flower buds. 

Overcoming yellowing of apple tree leaves, B. Bubkb srr ai<. {Montana Sta, 
Rpt, 1927 1 p, 90), — ^From a study of chlorotic apple trees in the Bitter Boot 
Valley it Is claimed that the yellowing of the leaves is caused by a deficiency of 
iron in the trees. Trees so affected can be restored to their normal condition by 
injecting a solution of iron salts into the trunks, or by driving iron nails into 
them. The action of the iron nails is said to be much slower than the injection 
of iron salts, but as the treatment is more easily applied it is the method recom- 
mended by the station. 

Blight resistance in pears {Oregon Sta,Bien, Rpt, 1925-26, pp,126, 127 ), — 
a previQps publication (B. S. B., 54, p. 252-) an account was given of studies of 
the relative blight resistance of speciesi and varieties of pears used as stocks. 
Additional investigations are said to have shown that strains or varieties of 
Pprus U88ur\enals and P, ooMeryana are valuable as seedlings for stock, and 
studies are being continued with these, as well as with a variety of P, oommunia 
that is resistant to blight. Considerable difficulty has been met with in efforts 
to propagate root cuttings of some of the more resistant stocks. 

Spraying with Bordeaux mixture immediately before and after blossoming is 
claimed to have reduced blight infection in Oregon. 

Downy and powdery mildews of the grape and their control, F. B. 
Gladwin {New York State Sta, Bui, 560 {1928) f pp, 14 , figs, 5).— Popular 
descriptions are given of the downy and powdery mildews of the grape, and as 
a result of several years’ work It is claimed that homemade Bordeaux mixture, 
well made and timely applied, is the most effective spray material for use in 
the control of these fungi, and also the most economical. The author considers 
the evidence obtained to justify the conclusion that 3 applications of Bordeaux 
mixture 4 4- 50 were equal to a mixture containing more copper for the control 
of downy mildew in the Finger Lakes region in most seasons, while 2 treatments 
controlled the severest infections of powdery mildew in southwestern New York. 
It is considered probable that an additional application will be required in the 
Niagara district. 

A spreader, such as resin flsh oil soap or menhaden flsh oH, is desirable for 
the early applications, but spreaders should be omitted in the later treatments 
because of the probability of the presence of spray residues. 

The inocnlatloii of Pacifllc northwestern Blbes with Oronartliim rlblcola 
and 0* occidentale, G. G. Hahn (Jour, Agr, Research lU, 8.1, S7 (1928), No, 11, 
pp, 668-683, figs, 3) .---The results are given of a series of Inoculation experiments 
43482—29 * 4 
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with a oocidewtcOe, the cause of the pifion or nut-pine blister rust, and 0. 
HUcola, the white-pine blister rust, on a dozen or more species of Ribes and 
Grossularla, which are native to the Pacific Northwest. No essential physio- 
logical differences were discovered between the two Oronartmms in the uredinial 
stage under artificial greenhouse conditions, except in one case. Immunity to 
0. ooddmtale was shown by jB. triste, while it was susceptible to d. rthioola. 

The author states that practically all the northwestern species of Ribes proved 
decidedly susceptible to 0. rihloola. The results obtained from inoculation ex- 
periments, taken together with what Is known of the distribution of Ribes, are 
said to remove any chance that the western white-pine forests will escape the 
white-pine blister rust through the lack of susceptible alternate hosts. 

[Chlorosis of cottonwood trees] (Wyoming Sta. Rpt 1928, p. A study 

was made of the relation of soil constituents to the chlorosis of cottonwood trees, 
and in some cases a high lime content was found to be associated with chlorosis, 
while in others it was not The direct injection of solutions of Iron into the 
trunks of the trees did not cure the disease. 

ECONOMIC ZOOLOGY— ENTOMOLO&Y 

Betermination of the natural undercooling and freezing points in 
insects, W. Robinson (Jour, Agr, Research [U, S.], SI (1928), No, 12, pp, 
749-755, figs, 5). — ^It was found by the author in work at the Minnesota Experi- 
ment Station that in low-temperature studies undercooling and freezing-point 
determinations provide valuable data. The piercing method of making the de- 
terminations produces shock to the or^nism and gives inaccurate readings of 
temperature. A means of making determinations by contact is described, and 
detailed instructioiis are given for the construction of a contact thermocouple. 

A study of the effect of surgical shock ou insects, W. Robinson (Jour, 
Agr, Research [U. S,}, S7 (1928), No, 12, pp, 74S-74Sf figs, 3), — It was found by 
the author in studies at the Minnesota Experiment Station that when insects 
are pierced, cut, or injured an effect is produced ui)on them that may be 
analogous to surgical shock in higher animals. This is most evident in the 
rapid change that takes place in the water relations. Since in some physio- 
logical determinations injury to the tissues is unavoidable, the data thus ob- 
tained may not accurately represent the condition in normal individuals. 

Department of entomology, H. L Dozibb (Delaware iSta, Bui, 158 (1928), 
pp, 19-24, figs, S), — ^Reference is first made to the use of Choice Light Pressed ” 
Menhaden fish oil as a sticker with lead arsenate in various spray combinations 
in orchard and vineyard. A total of seven barrels of this material was disr 
tributed among 30 commercial apple, peach, and grape growers for testing out 
on a small scale in the early sprays. It was found to slick the lead arsenate 
on the fruit for such loi^ periods that it is recommended with safety only for 
the early applications. The results obtained in the preliminary work give 
promise of its being a cheap and efficient sticker. 

Brief reference is made to the progress of studies of the bionomics and control 
of the codling moth, grape leafhopper, curcullo on apple and peach (by 
H. G. Butler and Dozier), and grape berry moth. In the Dover section the 
earliest curcullo larvae were collected from dropped apricots on May 29, and 
a total of 572 larvae had matured and left 118 of the fruit by July 7. Two 
adults mnerged on July 6 from the earliest of these grubs. From 324 peach 
drops collected at CSamden on June 11, 690 larvae had left the fruit by July IS, 
while at Newark larvae collected on June 14 left the fruit and entered the soil 
to pupate on June 25. These data are considered to demonstrate the value of 
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picking up and destroying early drops before the grubs mature and leave the 
fruit. 

The grape berry moth has increased rapidly and spread over the State during 
the past few years. From a comparatively noneconomic insect it has during 
the last two years become of great importance in the grape-growing districts 
and caused great losses in some large commercial vineyards. The first eggs 
hatched on June 26, on which date newly entered berries were abundant in vine- 
yards near Dover. At Newark infested grapes were first found on July 6. 

In reporting upon the life history and control of the oriental peach moth 
(LaspeyreMd molc^ta), it is pointed out that this i)est occurs throughout the 
State and causes considerable loss to fruit growers by attacking both the peach 
and apple. At Woodside the earliest adults were noted in a packing house on 
May 7, 1928, and adults started to issue firom overwintering material in pupation 
sticks at the Camden insoctary on May 24. The adults obtained from the 
packing house deposited eggs as early as May 21. In Camden twigs were found 
infested with larvae on May 26, and adults emerged on June 20 from larvae 
from twigs collected in the field on June 5. 

[Work with econonaic insects in Connectient] (Oonnectiaut State Sta. Bnl, 
S98 (1928), pp, 118-120, 125, 126, 5). — ^A brief report is first made on the 

spread of and control work with the Asiatic beetle (Anotmla orientalSs), the 
Japanese beetle, the European corn borer, and the gipsy moth, together with brief 
mention of the inspection of nurseries and the mosquito elimination work. Men- 
tion is then made of investigational work with the Asiatic beetle, the plum 
curculio, and the oriental peach moth. 

In work with the plum curculio it was found that four applications of lead 
arsenate, preferably the pink, calyx, 7-day, and 2-week sprays, will give fair 
control. During the course of artificial control work with the oriental peach 
moth, the ichneumonid parasite Glypta rufiamtelJaris was for the first time 
reared in the State in considerable numbers from this pest, it being more 
abundant than the other Ichneumonid, Macrocentrus cmoyWwra, which hitherto 
had been its principal parasite. 

Work done by the entomological department, B. A. Coolby bt al. (Mon- 
tana Si a. Bpt. 1927, pp. 90-96). — ^In grasshopper studies it was found that eggs 
which had never been subjected to low temperature developed most rapidly at 
SO’* F. and more slowly at 90 and 100®. Thus, eggs laid in midsunomer when 
soil temperatures are well above 90 and 100® are retarded, while eggs laid in the 
cooler fall months develop more rapidly, with the result that the development of 
all eggs as they enter winter is quite similar and all hatch within a period of a 
few days the following spring. It was found that if grasshopper eggs were h^d 
at low temperature (about 82®) for several months their rale of development 
was greatly accelerated when they were returned to temperatures at which they 
normally develop. Thus, eggs which required 46 days to hatch at 100® when 
placed at this temperature the day they were laid required only 10 days to hatch 
after they had been held at 32® for 240 daysw It is pointed out that the effect 
of retardation of development at high temperatures in midsummer and the accel- 
eration due to low temperatures in the spring is of distinct advantage to the 
species, since it confines the nymphal period to the spring season when green, 
succulent food is always available, at least during the early instars. As a re- 
sult, practically all individuals mature at the beginning of the summer and a 
maximum period is allowed for oviposition. 

In a study of the effect of low temperatures it was found that an exposure of 
16 hours at 22® resulted in killing 100 per cent of the eggs, while the same ex- 
posure at higher temperatures did not cause any appreciable Injury. In studying 
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the effect of submergence in water it was found that there was a wide varia- 
tion in the time necessary to kill grasshoppers, ranging from 3 hours at 100® to 
84 hours at 32®. 

In work conducted with mosquitoes with a view to their control, 37 species 
were found to occur in the State, with others to be added to the list. In experi- 
mental work it was found that eggs hatched the same season they were laid and 
new swarms of mosquitoes appeared after each irrigation of bluejoint meadows 
and alfalfa fields. It is pointed out that without irrigation there normally 
occurs but one generation, produced by the fiood waters and rains of May and 
June, indicating that irrigation is one of the chief sources of the mosquito popu- 
lation. 

Brief reference is made to a study of climatic relations of insects, particularly 
the weather conditions favorable for outbreaks of the pale western cutworm in 
the State, an account of which by Cook has been noted (B. S. R., 69, p. 760). 
The work has shown that when the total rainfall for May, June, and July is be- 
low 4 in. this species will increase in numbers the following spring, while if 
the rainfall is above 5 in. the insect will decrease. 

Work with cutworms is under way, particular mention being made of the 
abnormal abundance of the dark-sided cutworm in 1926, of an outbreak of the 
army cutworm in 1926, and of an army cutworm outbreak near Hardin in 
1927 which contained a fair percentage of Feltia veneraMia arida, a species not 
hitherto regarded as of economic importance. The roaring of cutworms under 
conditions of alternating temperatures showed that the alternations had a very 
stimulating effect ujwn the rate of growth. When worms were held for 2 hours 
per day at 27® 0. and for 22 hours per day at a temperature too low for 
development, they went through a molt in 43 hours at the high temperature, 
but when held constantly at 27® it took 78 hours for the same growth. This 
is considered to show why cutworms can grow quite rapidly in early spring 
when there are only a few hours per day of warm weather. 

In control work with the Mormon cricket, inaugurated during the season of 
1927, inability to secure sodium arsenite led to the use of calcium arsenite, 
which, diluted at the rate of 1 lb. to 3 lbs. of lime, gave equally as good results 
with the additional advantage of saving 24 cts. per pound. The control work 
with this pest progressed rapidly. Hardly any crop damage occurred and the 
crickets were materially reduced. In the course of the work a new enemy of 
the Mormon cricket was discovered in the sphecid wasp {Palmodea laevivenfria 
Cress.). The eggs of this wasp are laid and the larvae feed upon the paralyzed 
crickets, buried sometimes to the number of 5 or 6 in a single hole. Success 
with calcium arsenite dust against the Mormon cricket led to control work with 
the potato beetle, experiments showing that when this arsenical is mixed at the 
rate of 1 lb. with 8 lbs. of lime and applied at the rate of approximately 5 lbs. 
per acre practically 100 per cent control is obtained without injuring the plants. 

[Report of the department of entomology of the Oregon Station] (Oregon 
8ia, Bien, Rpt. f 925^26, pp, 96-107). — ^In studies of casein spreaders in insect 
sprays, field tests in 1924 and 1926 showed no distinct advantage in codling 
moth control where they were used. Laboratory tests showed no advantage in 
preventing worm entrance where such spreaders were used. 

OodUng moth studies are reported upon, some of the more Important life 
history records for 1924 and 1926 being summarized. It was observed that the 
moths laid no eggs until the twilight temperature on several consecutive eve- 
nings was 60* F. and above. 

The Syneta fruit beetle (Byneta albida Lee.) continued to be prevalent 
throu^out the Willamette Vall^ and to constitute one of the serious pests of 
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the cherry. The beetle injures the stems and immature fruit of cherries so that 
the fruit either drops or becomes scarred so badly as to be unsalable as first 
or even second grade fruit. Insecticide tests indicate that a stronger than a 
standard lead arsenate solution (2 lbs. to 100 gal. of water) is necessary in 
order to control this pest, and that two applications should be made, one before 
blossominft and the second at the time the petals are dropping. A pjirtial sum- 
mary of the results of the spraying experiments at Salem for the Syneta fruit 
beetle on cherries in 1025 is included. 

Insecticide work with the pear thrips, which is thought by some to be partly 
responsible for the fact that many prune orchards in Maidon County have 
produced no good crops since 1918, is under way. 

In minor fruit Insect studies reference is made to control tests against the 
rosy apple aphid {Aphis sorU Kalt), San Jose scale spray tests, the cherry 
maggot survey, and the prune root borer {Smniiioidea opalehccm Hy. Edw.). 
Nicotine sulfate at a dilution of 1 to 1,200 used against the rosy apple aphid 
was as effective as the stronger dilution of 1 to 800. Work with the prune 
root borer indicates that the spring use of paradichlorobenzene may be effective 
in the control of this borer. The results of two years* observations and one 
yeai*’s experiments indicate that it is not detrimental to trees under 6 years of 
age. 

The small fruit insect Investigations conducted include work with the straw- 
berry root weevils {Brachyrhinm ovafua L. and B. rugosoatriatus Goeze), the 
black vine weevil {B, aulcafua Fab.), and the black gooseberry borer {Xylocriua 
agaaaissii Lee.), an account of which by Chamberlin has been noted (B. S, B., 
64, p. 667). 

Brief reference Is made to the gooseberry bud midge {Rhopalomyia groaau- 
lariae Felt) as a source of some injury; the strawberry leaf roller ; and a new 
strawberry leaf roller (Amoampsla fragariella Busck), which appeared in 1925 
for the first time in Oregon. It is pointed out that additional information is 
needed on the currant fruit fly and the strawberry crown moth {Synanthedon 
ruUlana Hy, Edw.). 

In control work with the onion maggot the use of Bordeaux oil emulsion 
gave the highest yield. The several minor vegetable insect studies include the 
beet leafhopper, the seed corn maggot {Eylemyia sp.), and the diamond-back 
moth. Brief reference is made to work on insect transmission of diseases. Con- 
trol of the hop red spider {TetranyoTma telariua L.) was obtained both in the 
laboratory and in the field by use of an insecticide consisting of lime sulfur 
(concentrated) 2 gal, dusting sulfur 6 lbs., calcium caseinate spreader 1 lb., and 
water 100 gal. A survey of the alfalfa weevil has shown it to occur in three 
counties. In a serious outbreak of cutworms that occurred throughout Oregon 
in 1926, several species were implicated, including the variegated cutworm, the 
olive green cutworm {Neuria procincta Grote), and Prodenia perfeota Grote. 
Lead arsenate was not as effective in the baits used as was sodium fluoride and 
white arsenic. 

Notes are presented on observations of the lesser bulb fly, the narcissus bulb 
fly, and the bulb mite (RTdssaglyphua fyyacinttU Boisd.) attacking bulbs in the 
State. 

Control work with the symphilids {Soutigeretla immaculata Newport), which 
destroyed vegetables in the Willamette Valley, was undertaken at the request 
of numerous truck and flower gardeners. This tiny centipede occurrs in sudi 
numbers that it destroys all sprouting seeds and In one commercial planting 
proved a serious pest of asparagus. Late in the biennium the pest was found 
In an aster plantation, causing losses estimated at more than $3,000, Grain 
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soaked in bichloride of mercury solution proved to be of value in poisoning the 
pest. 

In biological control work with the European earwig successful infestations 
by a tachinid fly (Digonochaeta actipennis) introduced from Prance and Eng- 
land was accomplished, but the use of a second introduced taclilnid parasite 
(Racodhieura anttqua) has not as yet been successful. 

Reference is made to a preliminary study of the relative abundance of 
native bees and honeybees visiting the blossoms of the more common fruit trees. 

An apparatus for use in the application of insecticides by airplane was de- 
vised and tested on an apple orchard at Monroe, Oreg., and in dusting alfalfa 
in eastern Oregon for the control of the alfalfa weevil. No difficulty was expe- 
rienced in controlling the amount of dust discharged. 

[Insect work at the Hood River Substation] {Oregon Sta, Bien. Rpt. 
1925-26, p. 120).— A 4-year study of the comparative values of double strength 
and single strength arsenate of lead, 2 and 4 lbs. to 100 gal., with and without 
calcium caseinate as a spreader, as a control measure for the codling moth, 
was completed. Double strength lead arsenate was found to give consistently 
better control of the pest. The use of a spreader improves the finish of the 
fruit to a certain degree, in that no mottling of the skin occurs as a result 
of irregular coating of arsenate of lead, but does not increase the control of the 
pest 

Two year’s work with the blister mite affecting apples, which has developed 
Into a serious pest in many sections of the Northwest (E. S. R., 52, p. 759) have 
shown that fuU applications of lime-sulfur at the rate of 1 to 15 or stronger are 
effective. lime-sulfur applied in the spring was more effective than oil sprays. 

In tests conducted the oil barrier devised by British Columbia investigators 
as a means for controlling the strawberry root weevil proved ineffective under 
Hood River conditions. 

[Insect control work at the Southern Oregon Substation] {Oregon Sta. 
Bien. Rpt. 1925-26, p. 128). — In control work with the codling moth at Talent, 
lead arsenate containing 1 per cent oil and spreader gave a somewhat better 
control than arsenate of lead and oil without the spreader. When the arsenate 
of lead and oil plus spreader was used less than 1 x>er cent of the fruit showed 
oil burning, while where the arsenate of lead and oil without spreader was 
used S.6 per cent of the fruit showed spray burn. 

In control work with the San Jose scale in 1924 entirely satisfactory results 
were obtained with both lime-sulfur and oil emulsions, but in 1926 the oil 
emulsions gave from 10 to 12 per cent better control of scale than did the lime- 
sulfur. The fact that lime-sulfur is more effective in some seasons than 
in others appears to be due to differences in weather conditions following 
the spraying. 

[Studies of insect pests at the South Carolina Station] {South Carolina 
Sta. Rpt. 1928, pp. JiS-55, '7S-76, figs. 6). — ^Two important pests are recorded 
from the State for the first time, the oriental peach moth taken in Elorence 
County, and a new cotton beetle {Luperodes varicornis Lee.), previously re- 
corded frean Georgia and North Carolina, collected in McCormick County 
where it damaged the blooms and squares. 

Studies were made of the life history, habits, and importance of the com 
biUbug {Sphenophorus tnaidds), which is known to occur in six counties. The 
average number of eggs laid by this pest is 44 and the largest number by a 
single female 164. In control work calcium cyanide used at a strength which 
MUed house flies in 8 seconds and June bugs in 2 minutes required 45 minutes 
to km blUbugs. The billbugs survived submergence in water for a period of 
72 hours. 



19293 


ECONOMIO ZOOLOGY — ^ENTOMOLOGY 


755 


The cotton flea hopper, an account of which has been noted (H. S. R., 67, 
p. 168), was less abundant In 1928 than during the preceding year and much 
less so than In 1926. The highest infestations were found in Anderson County, 
where late injury was very severe. 

Studies were made of a yellow thrlps found to have been common on cotton 
during the period when seedling injury occurred, and reference is made to a 
second species much loss commonly met with. The yellow thrips was found to 
develop in from 14 to 22 days, the incubation period having averaged from 6 
to 6 days and the development of the immature form from 7 to 8 days. Control 
is obtained by the use of nicotine sprays and nicotine oil emulsion. 

In work with the Mexican bean beetle 14.7 per cent of 4,000 beetles placed in 
hibernating cages in 1927 during the time they were migrating to hibernation 
quarters emerged and assumed normal activity during May and June, 1928. 

Mention is made of the bean leaf beetle, one of the most important enemies 
of the bean in South Carolina, which may cause enormous damage to cowpeas, 
especially in dry years. 

The giant root borer was present in several orchards of the State, having 
caused a loss of some 75 trees in one of the large orchards. 

In control work an outstanding case of unexpected “burning” was expe- 
lienced from magnesium arsenate, hitherto one of the safest arsenicals used 
on legumes in Mexican bean beetle control. Considerable burning was also 
experienced from lead arsenate used in the control of the plum curculio. The 
use of cr^pe paper and corrugated paper bands treated with jS-naphthol gave 
negative results in codling moth control due, it is thought, at least partly to 
excessive rains washing out the chemical. Mention is made of pyrethrum 
extracts as among the promising chemicals investigated during the year. The 
toxicity of calcium fluosillcate was increased without causing any burning to 
tender foliage. 

Work with the tomato fruit worm indicated that more than half of the 
spoilage of tomatoes caused by the pest may be prevented by the application 
of poison either as a dust or a liquid spray. It was found that com is much 
preferred, suggesting its usefulness as a trap crop for the protection of toma- 
toes. Reference Is made to an attack of its eggs by TricUogmnvma sp. 

A report is given of boll weevil studies at the Pee Dee Substation (pp. 73-76), 
including weevil hibernation, weevil activity in the fleld throughout the year, 
and poisoning. Of the 2,000 weevils placed in hibernation cages at successive 
intervals, (1) from September 23 to October 1, 12 survived; (2) from October 
7 to 16, 30 survived; and (3) from October 15 to November 1, 35 survived. In 
another experiment in which 18,500 weevils were placed in hibernation 286 
emerged alive, 88 appearing between March 1 and 31, 91 during April, 87 
during May, and 20 between June 1 and 17. Of the total number of weevils 
placed in hibernation the percentage of emergence was 1.54. 

In the study of weevil activity and weevil movement 65 farms in 10 diflter- 
ent counties representing the various fanning districts of the State were 
selected for we^y observation. The weevil emerged in abundance during 
May and early June and the populaUon In the fleld decreased rather rapidly 
from the middle of June to about the middle of July, after which the weevU 
began to Increase in the fields. From records kept on farms in Darlington 
County it was found that the weevil population was s mall e r In the areas 
where the stalks were destroyed, although the difference was not as great as 
might have been expected, due to the fact that stalks were not destroyed until 
the middle or latter part of October and possibly many weevils had gone into 
hibernation. 
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Poison tests were repeated, 2 applications of 1:1:1 calcium arsenate- 
molasses mixture being made on some plats and 4 applications on others. 
This treatment was compared with unpoisoned check plats and in some in- 
btances with plats dusted throughout the season with calcium arsenate dust. 
The results indicate that the application of poison early resulted in greater 
benefit for this season than has been the case heretofore. 

Department of entomology, W. W. Baker (Westetn Washington 8ta. Bui. 
10-W {1928), pp. IS-id).— Reference is first made to work with the potato fieu 
beetle, which has caused severe damage to tubers in Grays Harbor County 
during the past few years. The studies have shown that at least two species 
of fiea beetle were present over most of the area, and that the relative 
abundance of the two varies with the season and locality. An examination 
of potatoes in Mason County indicated that plantings made before the middle 
of March were practically free from injury if dug for early potatoes. Potatoes 
from fields planted from July 1 to 12 in the same year were also largely free 
from tuber Injury. Dusting with various combinations of lead arsenate, cal- 
cium arsenate, sodium fiuoride, and sodium fiuosilicate mixed with lime and 
sulfur and lime alone gave some protection to foliage, but in no case was a 
satisfactory degree of control for tubers obtained. A commercial product, an 
oleo-resin of pyrethrum, was used as a contact spray against the adults in 
1927 with very satisfactory results at a dilution of 1:360, but in 1928 a con- 
centration of 1 : 100 did not kill the beetles. Nicotine dust was employed with 
excellent results, but the high cobt prohibits Us use except for checking the 
Influx of the beetles at the edges of the potato fields early in the season. 

The ra^berry fruit worm, known locally as the loganberry worm, which 
attracted considerable attention as a pest of loganberries in 1927 and 1928, is 
briefly referred to. Since the adult feeds almost entirely Inside the bud, with 
only a small portion of its abdomen outside, but slight control can be obtained 
by insecticides. Lead arsenate when applied after the blossoms had begun to 
open apparently gave fair control for the first portion of the crop, but the later 
pickings were as severely infested as were the unsprayed rows at the same time. 

A report is given of a study of the life history, distribution, and control of 
the chicken tapeworm Davainea proglottina, for which the smaller garden 
slug, Agrolinias agrestls, acts as an intermediate host in Washington. Attempts 
to infest the slugs artificially by caging them on lawn grass which had the 
fre^ intestinal contents of severely infested birds f^read over it have so far 
failed. 

A small buprestid, OhrgsohotJiris pubeseem, was reared from material re- 
ceived from White Salmon, Wash., where it was doing considerable damage to 
the crown of strawberries. This is said to be the first record of its attack 
upon the strawberry. 

H(Ui8idota> argentatu was studied principally as a pest of the Douglas fir, 
although it was taken on several other conifers. Two parasites, a hraconid and 
a tachinid, were found in all colonies observed. 

The fruit tree leaf roller in western New York, S. W. Habman (Neio York 
State Sta, Bui. 661 (1928), pp. SI, figs. 6). — ^This bulletin deals with the host 
plants, distribution, and life history of the fruit tree leaf roller, which became 
of economic imjwrtance in western New York apple orchards about 1911. 
Since that time it has appeared sporadically in certain areas and has caused 
considerable damage^ The various forms of injury caused by the pest are 
described and methods of control outlined with special reference to western 
New York conditions. 

The eggs are laid during June and July and hatch the following spring 
during the early pink stage of Greening apEfie blossom buds. The larvae 



1029] 


ECONOMIC ZOOLOGY — ^ENTOMOLOGY 


757 


produce the characteristic injury by feeding during a period of approximately 
one month on foliage, blossoms, and fruit, after which they pupate and emerge 
as moths during June and July. Bsng laying completes the life cycle, there being 
but one generation a year. 

Control is aimed at the destruction of egg masses by oil sprays and of newly 
hatched larvae by arsenicals. Oil emulsions containing 8 per cent actual oil 
when thoroughly applied at the time the buds are swelling and before any 
green tissue is showing will destroy the egg masses. If bud development is 
progressing rapidly and the question of safety must be considered, the oil con- 
tent may be lowered to 6 per cent as the minimum. Weaker emulsions can not 
be expected to give results. Of the oil sprays used in these experiments the 
diamond paraflftn oil emulsion was least injurious to the trees, cheapest, and 
also highly efficient in combating the leaf roller. 

Because of the potential danger in oil sprays containing 6 and 8 per cent oil. 
the atithor emphasizes the fact that the chances of injury should not be 
increased by delaying the application until after green tissue is showing on the 
buds. Arsenate of lead should be used at tho rate of 6 lbs. to 100 gal. to control 
the larvae, keeping tlie foliage well covered during the period when the 
caterpillars are most active. 

The wheat Jointworm in Oregon, T. R. Chamberlin (Oregon 8ta, Circ, 86 
(1928), pp- 7, jflga, 2). — ^This is a practical account of the wheat jointworm, 
which thorough surveys have shown to occur in two relatively small areas in 
the Willamette Valley in Oregon. 

The foxglove aphid on potato and other plants^ E. M, Patch (Maine 8ta, 
Bui 346 (1928), pp, 49--60, fiffs, 3).— An account is given of Myms pseudosoUmi 
Theob., its seasonal history, and food plants, followed by a host list representing 
31 botanical families. 

The author’s study of this aphid was commenced in 1926, in May of which 
year it was found Infesting potato seedlings in a greenhouse at Presque Isle, 
Me., experimental work being conducted during that year followed by observa- 
tions by the author in 1927 in England. The species was described under 
the name Af. pseudosoUttd by Theobald at Wye, England, in 1922, having been 
found by him on potatoes and especially abundant on the sprouts of seed 
potatoes. The author suggests the name foxglove aphid, since the common 
garden foxglove (Digitalis purpurea L.) has been found to be its primary 
food plant. 

In Maine the aphid deposits Its overwintering eggs on the foxglove, com- 
mencing late in September and extending through October. The eggs hatch 
in the spring and the aphids of the first generation, wingless forms called 
“ stem mothers,” seek shelter between the folded parts of the growing leaves. 
The stem mothers are slow in their development and are about a month In 
attaining full growth. The young are then produced vivlparously. Most of 
the individuals of the second generation, being wingless, are also hidden be- 
tween the leaves. The aphids of the third generation, in turn produced vlvi- 
parously, are likely to feed exposed on the rapidly growing stalks of the fox- 
gloves and, if abundant, the colonies are easily seen. With their last molt 
they become winged and, deserting the foxglove for the most part, fiy to other 
plants more acceptable to the summer generations, the earliest migration occur- 
ring in June. 

On the various food plants colonized by the summer aphids both wingless 
and winged females develop, the latter serving as dispersal forms as they leave 
the parent colonies for other plants. Late in the summer the winged females, 
known as fall migrants, are particularly attracted by the foxglove^ and in 
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September and October, in Maine, tbe descendants of tbe faU migrants, com- 
prising wingless males and oviparous females, are found there. 

[Breeding and wintering bees] {Wyoming Sta. Rpt 1928, pp. 152, 153) > — In 
breeding work with bees Oamiolans have proved satisfactory, and the experi- 
ments have shown the Caucasians to be superior to the Italians as regards 
wintering, honey production during adverse weather, temporamout, and ability 
to rear brood rapidly in the spring. It is pointed out that the only apparent 
weakness of the Caucasians is that they build brace and burr combs excessively. 

The two colonies on the university campus that wintered best were one that 
was entirely unprotected and one with only tar-paper packing and upward 
ventilation, notwithstanding the fact that the temperature in December went 
down to — ^20® F. 

[Apiculture at the Alaska Matanuska Station] (Alaska Slas, Bpt. 192’7, 
pp. 2S, SJ). — Two 3-lb. packages of bees and two 3-frame nuclei were received 
at the station in May from California and two full colonies from the northern 
part of Washington State, the two former being in better condition than the 
full colonies. The bees were active in the fields during nearly the whole of 
June and July and about half of August, but fireweed bloomed only for a 
short period and the drought caused many of the honey plants to cease blooming. 
As a result, the honey fiow was poor, only one colony having suflBicient honey 
to live through the winter. One of the full colonies swarmed August 5. 

ANIMAL PEODirCTION 

Preparing grain mixtures of specified protein content, A. E. Perkins 
{Ohio Sta. Bitno. Bui,, U (1929), Bo, 1, pp, 12-17).— The author describes various 
grain mixtures and gives in tabular form the amounts of various feeds to be 
used in combination for preparing grain mixtures of a desired crude protein 
content. 

Commercial feeding stuffs, 1927—1928, J. M. Bartlett (Maine Sta, Off, 
Insp, 128 (1928), pp, 17-60), — ^The usual report of the guaranteed and found 
analyses of feeding stuffs samples collected for ojQ^cial inspection for the year 
ended June 30, 1928 (B. S. B., 58, p. 267). 

Comparison of conformation, anatomy, and skeletal structure of a highly 
specialized dairy cow and a highly specialized beef cow, W. W. Swett, B. K. 
Graves, and F. W. Miller (Jour, Agr, Research [U. 8,1, S7 (1928), No, 12, pp, 
685-717, figs, 18), — Comparative measurements of the external conformation, 
skeleton, and internal organs were made by the Bureau of Dairy Industry of 
the high-producing Jersey cow Sophie 19th of Hood Farm and of the con- 
sistent show winner and regular-producing Aberdeen Angus cow, Blackbird of 
Dallas. 

In external form considerable difference was found. The beef-type cow was 
hl^er at the pin bones, about the same height at the hips, and lower at the 
withers, in aU about 98B per cent as tall as the dairy-type cow. Blackbird 
was shorter, deeper, and wider in body, and her body circumference, contour, 
and cross section were greater. Her body surface and barrel volume were 
calculated to be 20 and 70 per cent, respectively, greater. She was wider in pro- 
portion to depth at both fore chest and paunch, was more level over the rump, 
had heavier bone and a shorter, wider head, and a larger muzzle. Also she 
was about 87 per cent as leggy as Sophie. Of the measurements taken, only 
6 were 25 per cent greater for Blackbird than for Sophie and In each case the 
difference could be attributed to heavy fleshing and to fat. 

The weight and size of the internal organs were not significantly different in 
the two cows. The skeletal structure of the cows varied somewhat but were 



1929] 


ANIMAL PEODUOTION 


769 


in general quite similar. The shajpe of the ribs, which in Blackbird had a 
greater arch, and the generally larger pelvic region in the dairy cow consti- 
tuted the most important differences in these measurements. 

The most marked difference, aside from external form, was in the udders of 
the cows. The udder of the beef-type cow was more compact and more closely 
attached with loss looseness, greater width, and less depth. There appeared 
to be a grt^ter quantity of tissue, which was more yielding and less coarsely 
and harshly fibrous than in that of the dairy-type cow. The milk veins on 
the udder and abdomen and the milk wells were inferior and the skin covering 
the udder thicker, mellower, and less flexible in the beef-type cow. Internally 
the udder of the dairy-type cow was made up almost entirely of gland tissue, 
while that of the beef-type cow had but a small quantity of gland tissue which 
was surrounded by a heavy layer of firm fat. 

Feeding experiments [with cattle at the Matanuska Station, Alaska], 

H. W. ALBJ&aiTS {Alaalca Silas, Ifpt, 1927, pp, 22, 23 ). — ^A ration of 10 lbs. of oat 
straw, 5 lbs. of oat-vetch hay, 15 Ihs. of oat-pea silage, and 8 lbs. of mangels, 
supplemented ^ith a few hours* pasture daily from April 1 to 80, was fed to 
3 groups of heifers for 120 days beginning January 1. The first group was 
composed of 3 IIolsteiu-Frieslans varying in age from 6 to 25 months, the 
second group pf 4 Galloway-Holstelu hybrids varying from 16 to 20 months of 
age, and the third group of 3 Shorthorns varying from 12 to 21 months of age. 
The average initial weights were 688, 786, and 856 lbs. per head, and the 
average total gains 03, 89, and —55 lbs. per bead in the respective groups. 
The Shorthorns finished in the best condition, having been fat at the start of 
the test. 

The above ration was reduced one-half on May 1, on May 16 further reduced 
to a limited nightly feed, and discontinued altogether on June 1. During this 
phase of the test, the cattle were on pasture for a 91-day period beginning 
April 1. The Holstein group gained an average of 140 lbs. per head, the hybrid 
group 161 lbs. per head, and the Shorthorn group 112 lbs. per head. 

In these trials the hybrid cattle proved to be the hardiest, and the Short- 
horns the least hardy. Part of this difference may be explained by the fact 
that the Shorthorns had been closely housed, while the other breeds had been 
selected for hardiness and rustling ability. For the feed fed the Holsteins and 
hybrids made satisfactory gains, while the Shorthorns did not pay for the 
feed consumed. The test brings out the fact that only hardy, thrifty animals 
may be profitably kept in this region. 

[Fxperimouts with beef cattle at the Montana Station] (Moit^tana 8ta, Bpt 
1927, pp, 47, 48, 54, 55, 57, 58, 60, 79, flg, 1).— -The results of several experiments 
are noted. 

Full feeding grain to yearling steers most profitaUe, H. W. Vaughan, W. K. 
Joseph, and L. Vlnke. — full feed of alfalfa hay was given to 4 lots of yearling 
steers of 10 head each for a period of 152 days. In addition a grain mixture of 
3 parts of barley and 1 ijart of oats was given In amounts varying in the 
different lots from a full feed to one-half of a full feed. Another lot received 
alfalfa hay alone. The average daily gains in the lots receiving the full grain 
ration, the one-half grain ration, and the no grain ration were 1.97, 1.7, and 

I. 15 lbs. per head, respectiv^y. The selling prices per hundredweight of these 
lots were $10.50^ $9.25> and ?9, respectiv^y. The grain-fed steers were fat 
enough for slaughter cattle, but the steers fed hay alone had to be sold as 
feeders. 

Wintering 'beef cows, G. Morgan and E, Sandberg. — ^In two trials at the 
Northern Montana Substation, dry pregnant cows in fair condition maintained 
their weight for 100 days on a ration of 1 lb. of cottonseed cake and all the 
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straw they would eat. Two trials indicated that 429 lbs. of cottonseed cake 
were necessary to replace 1 ton of alfalfa hay in a ration of alfalfa, sUage, and 
straw or alfalfa and straw for wintering cows. It roquired 333 lbs. of cotton- 
seed cake to replace 1 ton of corn fodder in a winter ration of corn fodder and 
straw. 

Winter feeding of yearVmgs, G. Morgan and B. Sandberg.— In this study it 
required 479 lbs. of cottonseed cake fed with straw to replace 1 ton of alfalfa 
hay in a ration for wintering yearling cattle. The ration in which cottonseed 
cake was used produced larger gains but was not as economical as the ration 
of alfalfa hay and straw. 

Feeding "beef calves, G. Morgan and E. Sandberg.— Continuing this study 
(B. S. R., 56, p. 663) it was found that when silage was omitted from the ration 
there was but slight advantage for alfalfa over bluejoint hay for calves. Five 
years’ results comparing the effect of winter gains on subsequent summer gains 
flowed that the higher the winter gain the lower the summer gain but the 
greater the total gain. 

A ration of alfalfa hay and a grain mixture of 3 parts of barley and 1 part 
of oats was fed for 171 days to a lot of 13 choice steer calves and a lot of 14 
common steer calves. The fii*st lot made slightly larger gains, required less feed 
per unit of gain, and were valued at $2 more per hundredweight on the market 
than the common calves. 

Fattening yeorUng and two-year-old steers^ J. R. Quosenberry, A. L. Baker^ 
B, B. Krantz, and R. B. Hutton. — ^A lot of 10 yearling steers at the U. S. Range 
Livestock Experiment Station full-fed barley and alfalfa hay for 140 days 
gained at the rate of 1.95 lbs. per head daily as compared with a daily gain of 
1.77 lbs. per head for a similar lot of 2-year-old steers. It required 168 lbs. less 
grain and 182 lbs. less hay per 100 lbs. of gain for the yearlings. However, due 
to the fact that the 2-year-olds were valued at 40 cts. per hundredweight higher 
on the market, they returned a greater profit A similar lot of 2-year-olds fed 
half as much grain gained approximately 0.5 lb. less per head daily, sold at a 
lower price, and returned less profit than the full-fed steers. Adding 1 lb. of 
cottonseed cake per head daily to the ration of a lot of yearling steers lowered 
the daily gain, increased the cost of gain, and decreased the profit per head. 

Method of feeding affects quaUty and palatabiUty of beef, J. B. Richardson 
and B. Jacobs. — ^Roasts cooked from beef fattened with either full feed of barley 
and alfalfa hay or with 60 per cent as much barley with alfalfa hay were fine 
in texture, tender, juicy, rich, and had a desirable flavor and aroma. Itoasts 
from beef fattened on alfalfa hay alone were coarse, tough, dry, lacking in rich- 
ness, and somewhat undesirable in flavor and aroma. 

[Experiments with beef cattle at the Eastern Oregon Substation] (Oregon 
8ta. Bien, Bpt, 192S-26, pp. 129, ISO). — ^The results of two expeidments are 
noted. 

Growing and fattening beef steers. — ^li was found that steer calves and year- 
lings carried through the winter on maintenance or submaintenance rations 
made greater gains on grass during the grazing season than similar animals 
wintered on fattening rations. 

Growing beef heifer^.— Heifer calves were divided into 10 lots of 10 head 
each, 2 of whidh were placed on eadh of the following rations: (1) Straw and 
4 lbs. of alfalfa hay, (2) alfalfa hay (half fed), (3) alfalfa hay and silage 
(medium fed), (4) alfalfa hay (full fed), and (6) alfalfa hay and 3 lbs. of 
rolled barley. The heifers In the odd lots were bred to calve as 2-yeai>olds 
and the others as 8-year-olds. There was a difference of 273 lbs. in, the weight 
of the 2-yeaivolds grazed during the summer and fed for 2 winters on ration 6 
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over those receiving ration 1. The average birth weight of calves from heifers 
fed ration 5 was 68 lbs. and from heifers fed ration 1 62 lbs. 

Steer feeding {South Carolina Sta. Bpt. 1928^ p. 36). — ^Purebred steers fed a 
ration of shelled corn, cottonseed meal, and corn silage made an average daily 
gain of 2.59 lbs. per head as compared with 1.89 lbs. for scrnb native steers. 
The cost of 100 lbs. of gain was slightly in favor of the scrub steers, but the 
better finish and higher selling price of the purebred steers made them more 
profitable. 

[Experiments with beef cattle at the Wyoming Station] {Wyominff Sta. 
Rpt. 1928i pp. 143y 164). — ^The results of two experiments are noted. 

Subsequent effects of different methods of ivinterinff beef calves. — ^The com- 
parison of rations for wintering calves which constitutes the first part of this 
study has been completed. On a ration of unlimited alfalfa hay and about 2 
lbs. of barley per day the calves made an average daily gain of 1.16 lbs. per head, 
on unlimited native hay and 2 lbs. of barley 0.91 lb. per head, and on unlimited 
native hay and about 1 lb. of cottonseed cake 1.06 lbs. per head. The ration of 
native hay and barley was the most efficient in cheapness of ration and in cost 
per pound of gain, and alfalfa hay and barley the most expensive. The cost 
of the various ingredients in the ration should be the determining factor in 
deciding which feeds to use. 

ISteer feeding at the Worland Substation\. — ration of wet beet pulp, alfalfa 
hay, and either corn or cottonseed cake proved the most satisfactory feed in a 
100-day feeding test with 7 lots of steers. 

[Experiments with sheep at the Montana Station] (Montana 8ta. Rpt. 
1927f pp. 49-62, 60, 61, 79, figs. 2).— Several experiments are briefly noted. 

May substitutes for wintamg range ewes, H. W. Vaughan, W. B. Joseph, and 
L. yinke. — ^In a study of the use of various feeds as partial substitutes for al- 
falfa hay in the winter ration of ewes, it was found that 1 lb. of cottonseed cake 
reifiaced over 2.6 lbs. of hay, 1 lb. of yellow com replaced somewhat less than 
2.6 lbs. of hay, 1 lb. of oats replaced approximately 2.3 lbs. of hay, and that 
about 3 lbs. of sunflower silage were equal to 1 lb. of hay. 

Hampshire vs. RaniboutUet sires, H. W. Vaughan, W. B. Joseph, and L. Vinke. — 
The results of a 4-year study have shown that lambs sired by Hampshire rams 
weighed more at 5 months of age than those sired by RambouiUet rams. Es- 
pecially is this true when good grazing is provided. 

Slow improvement by culling on fleece weights, H. W. Vaughan, W. E. Joseph, 
and h. Vinke. — Continuing this work (B. S. B., 66, p. 164), results have shown 
that culling on the basis of live weight is 70 per cent more effective for increas- 
ing the average weight of wool and lambs than culling on the basis of fleece 
weights only. Culling 6 per cent of the ewes on the basis of both live and fleece 
weights did as much to improve the production of wool and lambs as culling 
19 per cent of the ewes on a fleece-weight basis alone. 

Length of sttsple in relation to weight of fleece, H. W. Vaughan, W. B. Joseph, 
and li. Vinke. — ^It was found that while a relationship may exist between 
(flxanges in length of staple and changes in fleece weights, the former does not 
wholly account for changes in the latter. Shrinkage variations were probably 
important factors in weight changes of fleece from year to yeax. 

Wheat screenings may cause objectionable flavor in lamb, H. W, Vaughan, 
W. B. Joseph, and L. Vinke. — ^Lambs fed wheat screenings containing 28.1 per 
cent of wheat, 16.1 per cent of fanweed, 20.7 per cent of hare?s-ear mustard, 
and lesser amounts of other weed seeds developed a weed-seed flavor in the meat 
after 60 days on feed. Feeding on screenings for 68 days and then on wheat 
for 60 days almost eliminated the objectionable flavor. When the lambs were 
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fed wheat for 82 days after 128 days on screenings, the flavor was reduced to 
an almost negligible point. 

Shall we add silage to a aoreenkiffs-alfalfa ration for fattening lamlsf J. B. 
Quesenberi*y, A. L. Baker, B. B. Krantz, and E. E. Hutton.— Over a period of 3 
years at the U. S. Kange Livestock Experiment Station, 296 lambs were fed a 
ration of alfalfa hay and screenings, while 301 lambs were fed corn silage, 
ftif pif fi hay, and screenings. The lambs averaged 67 lbs. in weight when started 
on feed, and the feeding periods ranged from 89 to 103 days. All the lambs 
gained on the average between 21 and 22 lbs., but 36 per cent of the lambs fed 
no silage were sold as feeders, while only 22 per cent of those fed silage were 
sold in this manner. The silage-fed lambs commanded a slightly higher price 
and returned a higher price for each ton of hay fed. 

Wheat 17 . wheat acreeninga for feeding lamha, J. E. Elchardson and B. 
Jacobs.— The meat produced when wheat was used for fattening had a desirable 
aroma and flavor when roasted but was slightly tough and of a loose flbrous 
texture. The results with lambs fed wheat screenings are referred to above. 

[Experiments with sheep and goats in Oregon] (Oregon 8ta. Bien, Rpt, 
1925-26, pp. S7, 38, ISO). — ^The results of experiments are briefly noted, several 
of which are in continuation of those previously reported (B. S. B., 55, p. 665). 

Breeding efftclen,og of ewea. — ^Results in this study indicate that high con- 
dition in breeding ewes seldom causes low breeding efla^clency, but Is often the 
result of barrenness. The vigor of the ram, management of the flock at breed- 
ing time, and the general health of the ewes are believed to influence to a 
marked degree the breeding efficiency of the flock. 

Paature yielda for farm aheep, — ^Native sod pastures have yielded for several 
years from 200 to 300 sheep days per acre, depending upon the season. Rye 
grass pasture during a 2-year period yielded 400 to 600 sheep days per acre. 
Native sod proved to be the cheapest source of pasture, but was not satisfactory 
as a summer pasture for lambs. Pasturing Hungarian vetch in the spring 
postponed the cutting of the hay crop, improved the quality of the hay, and 
reduced the yield if the pasture was grazed beyond the first of May or was 
overstocked. 

WirUer rationa for ewea. — ^In studies at the Eastern Oregon Substation, 
alfalfa hay has proved to be a mo.«?t satisfactory winter feed for ewes. Silage 
has been fed as a supplement to the hay before lambing without any harmful 
effects. Alfalfa hay proved superior to mixed hay fed with or without grain 
supplement. However, when 0.6 lb. of barley was fed with mixed hay during 
the winter season good results were obtained. 

Fattening lamba. — Corn proved to be the most fattening of several small 
grains in tests with fattening lambs at the Eastern Oregon Substation. A 
ration of alfalfa meal, molasses, and barley produced the most rapid gains, but 
from the standpoint of economy and availability of feeds alfalfa hay and bar- 
ley was the most satisfactory ration for this section of the State. 

Land clearing with goata. — This study has shown that in order to kill brush, 
the goats must be closely confined and the brush overgrazed to such an extent 
that other feed is necessary for the animals. Goats ate practically all of the 
green growth of deciduous shrubbery and conifers native to the Willamette 
Valley, but showed the least preference for poison oak and Scotch broom. 
One yearns browsing killed all the conifers. Slashing the brush after browsing 
was found to be the most satisfactory method of clearing land, since under tbis 
system no growth less than 5 ft in height had to be slashed. 

[Bxperlnieuts with lambs at the Wyoming Station] (Wyom^g 8ta. Bpt. 
1928, pp, 160, 163), — Three experiments are noted. 
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[LQmJ> feeding at the Eden SnlataHooih. — ^Native lambs fed a ration of mixed 
barley and oats and alfalfa bay gained at tbe rate of 0.338 lb. per bead dally. 
Similar lambs fed barley and alfalfa bay made practically tbe same gain, and 
the cost of feed was about the same in both lots. 

ILcml) feeding at the Torrwigton SulstaHon], — ^Lambs fed beet pulp and 
alfalfa hay gained at the rate of 0.17 lb. per head daily in comparison with a 
gain of 0.28 lb. per bead when a concentrate such as corn or cottonseed cake 
was added to tbe pulp and bay, 

lLamJ> feeding at the Worland Substation], — ^Tbe results obtained at this 
station with pulp and bay duplicate those found at Torrington. Substituting 
bean straw for alfalfa hay resulted in very poor gains. 

Protein supplements for growing fattening pigs, A. B. Tomhave {Dela- 
ware Sta, Bui, 158 {1928)i pp, IS). — Continuing this study (E. S. E., 58, p. 464), 
4 lots of 10 spring pigs each averaging approximately 68.5 lbs. per bead were 
fed for 76 days. Lots 1, 3, and 4 were fed on rape pasture and lot 2 on alfalfa 
pasture. Shelled corn was fed to all lota, and in addition lots 1 and 2 received 
ground soy beans, lot 3 ground soy beans and tankage, and lot 4 cracked soy 
beans. The average dally gains in tbe respective lots were 1.17, 1.32, 1.11, and 
0.86 lbs. per head. In economy of feed required per unit of gain and In cost 
of gains, the lots ranked as follows : 1, 2, 3, and 4. 

Self-feeding ground soy beans In dry lot to 3 lots of 10 pigs each for a period 
of 105 days in combination with shelled corn and alfalfa leaf meal or tankage 
and nainerals gave very poor results. 

[Experiments with swine at the Montana Station] {Montana Sta, Rpt, 
1927 f pp, 52-^4t ^5, 59t 61, 62, 6S, 64), — Several experiments are briefly noted. 

High value of alfalfa pasture for pigs, H. W. Vaughan, W. B. Joseph, and 
L. Vinke.— A mixture of 96 per cent of barley and 4 per cent of tankage fed 
to idgs averaging 36.5 lbs. on alfalfa pasture produced a gain of 1.06 lbs. per 
head daily, while when fed to similar pigs in dry lot it produced only 0.81 lb. 
of gain per head daily. Pigs on pasture required 4.43 lbs. and those in dry 
lot 4.95 lbs. of feed per pound of gain. The alfalfa pasture saved 676 lbs. of 
barley and 26 lbs. of tankage per acre. 

A low-cost method of making pork, H. W. Vaughan, V7. B. Joseph, and L. 
Vinke. — ^Feeding 1.5 lbs. of barley and 2 oz. of tankage per head daily on alfalfa 
pasture and finishing in dry lot on a ration of 96 per cent of barley and 4 per 
cent of tankage proved to be a more economical method of finishing spring 
pigs than full feeding or feeding no concentrates on pasture. Only about 3 lbs. 
of conccnlrales were required per pound of gain with this method. 

A ncio meat meal or tankage for hog feedAng, H. W. Vaughan, W. B. Joseph, 
and L. Vinke. — Vitamont, a tankage manufactured from the wild range horses 
of Montana, was compared with standard tankage in 2 trials. Two lots of pigs 
averaging 56 lbs. were carried to a final weight of 195 lbs. on a ration of hulled 
barley, alfalfa hay, and 5 per cent of either tankage or Vitamont. The two 
tankages were practically equal in feeding value. 'When fed free choice along 
with barley and alfalfa, pigs ate about 7 per cent of the Vitamont, made very 
satisfactory gains, and showed that the product was quite palatable. In a total 
of 6 different trials Vitamont was a little better than tankage In 3, but the differ- 
ences were so small that the feeds may be considered to be of equal value. 

Peae prove effective as supp^'ement for fall pigs, H. W. Vaughan, W, H. 
Joseph, and L. Vinke.— Peas added to a barley-alfalfa hay ration for fattienlng 
pigs produced slower gains than when tankage was added, but the pea-fed lot 
required less feed to produce a unit of gain. 
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Peas mare effioient them larley for fattening hogs, H. W. Vangliaii, W. B. 
Joseph, and L. Vlnke.— When peas replaced half or aU of the barley in a 
fattening ration of barley, tankage, and alfalfa, the peas were 32 per cent 
more effective than barley In the amount of feed required to produce a unit 
of gain. On the other hand, the barley ration produced the most rapid gains. 

[Ewperimenta with hogs at the Northern Montana SuMation'], G. Morgan and 
B. Sandberg.—In these studies pigs weighing 80 to 100 lbs. were used for hogging 
down flint corn for 3 successive years when the yields were 20, 4.6, and 18.7 
bn. per acre. Each year 4 lots of 10 head each were fed with and without 
protein supplements in the field. The average net return per acre of com when 
no supplement was fed was $8.06, when alfalfa hay was fed $9.52, with tankage 
$10 63, and with alfalfa hay and tankage $11.25. 

Adding tankage to a ration of rye and alfalfa hay at the rate of 5.5 lbs. of 
tankage for each 100 lbs. of rye increased the rate of gain but decreased the 
economy of gain. The average results of 2 trials showed that 100 lbs. of tankage 
replaced 47 lbs. of grain and 160 lbs. of alfalfa hay in a barloy-ryo-alfalfa hay 
ration for fattening pigs. Durum wheat in 2 trials proved to be superior to rye, 
both in rate and economy of gains, when fed in combination with alfalfa hay 
or tankage and alfalfa hay for fattening pigs. 

[Experiments with hogs at the U» 8, Range Livestock Experiment Station], 
J. B. Quesenberry, A. L. Baker, B. B. Krantz, and R. B. Hutton.— A comparison 
of the economy of sows and gilts for raising market pigs showed that 27 sows 
weaned 132 pigs from 18 litters, while 26 gilts weaned 140 pigs from 20 litters. 
The total weight at weaning time of the pigs from the sows was 4,956 lbs. 
and from the gilts 4,837 lbs. From December 1 to weaning time, the sows 
gained 789 lbs. and the gilts 2,089 Ibsi. The sows consumed 379 lbs. more grain 
and 1,796 lbs. more hay, but ate 32 Iba less tankage and 45 lbs. less minerals 
than the gilts. After crediting the gain of the sows, the feed cost of the 
weaned pigs per hundredweight was $12.19 and the cost of the pigs from the 
gilts was $10.17. 

For 2 consecutive years 80 pigs fed approximately 1,5 lbs. of corn on irrigated 
alfalfa pasture made more rapid gains than 79 similar pigs fed barley. Corn 
proved to be 10.3 per cent more effective under these conditions than barley. 

These lots were each divided into 2 equal groups, and 1 group from each lot 
was full fed corn and tankage in dry lot, while the other groups were full fed 
barley and tankage. In 2 trials the 40 pigs fed barley on pasture and finished 
on corn and tankage made 8.6 per cent greater gains in dry lot than pigs fed 
com on pasture. The 40 pigs fed com on pasture made 6.1 per cent greater 
gains on com and tankage in dry lot than those finished on barley and tankage. 
The corn and tankage ration was only 3.4 per cent more efficient than barley 
and tankage when the pasture treatment was the same with limited barley. 
This study shows that feeder pigs developed on a limited ration of barley on 
alfalfa pasture re^nd more readily to corn feeding in dry lot than similai 
pigs on corn. 

Pasturing hogs on ^y-lanA crops, D, Hansen, A. B. Seamans, and T. Moseley. — 
Bastuie testa at the Huntley Substation have shown that greater gains are 
produced on alfalfa than on brome-grass pasture. Little difference was noted 
in the gains on broadcost alfalfa or alfalfa sown in rows. Field peas have 
been found to be more palatable than winter rye, but the latter has the greater 
carrying capacity and is available for use earlier in the spring. During the 
dry part of the summer, Sudan gr€iss, soy beans, and sorgo have furnished 
palatable and satisfactory pasturage. Hogging down com has been more 
profitable than hui^ng and feeding, especially when the crop Is large. 
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[Experiments with swine at the Oregon Station] Sta, Bien. Rpt 

1925-‘26t p. 57) . — study of the value of protein feeds for supplementing barley 
showed that mill-run was not very satisfactory, that a mixture of middlings 
and tankage was superior to tankage alone, and that a mixture of alfalfa 
leaves and tankage, while giving fair results, was not equal to tankage alone 
or to middlings and tankage. It r('quircd three times as much horse beans as 
tankage to balance a barley ration. However, horse beans were an economical 
source of protein since they could be grown on the farm. 

Comparing rye and barley, each supplemented with 6 per cent of tankage for 
fattening pigs, showed that the gains on rye were 31 per cent less and the cost 
4 per cent more than those on the barley ration. In addition the rye was quite 
unpalatable. 

It was found that an acre of rape pasture replaced approximately 1,200 lbs. 
of grain in the ration of fattening pigs, and that pigs self-fed on such pasture 
gained faster than those self-fed in dry lot. Rape pasture supplemented with 2 
lbs. of gi’ain per 100 lbs. of live weight produced satisfactory growth for young 
pigs. 

In two tests to determine the best method of preparing barley for growing and 
fattening pigs, the feeds ranked as follows : Steam-rolled barley, finely ground 
barley, coarsely ground barley, whole soaked barley, and whole dry barley. The 
last two feeds did not prove satisfactory, and since steam-rolled barley is not 
produced on the farm, finely ground barley is most advisable. 

Cull apples fed at the rate of 3 lbs. to 1 lb. of grain produced gains of 1.4 
lbs. per pig dally. It required from 400 to 900 lbs. of apples to replace 100 lbs. 
of grain. 

[Feeding experiments with swine at the South Carolina Station] (Sottth 
Carolina Bta, Bpt. 1928, p. 55). — Brief results of experiments are given in con- 
tinuation of those previously noted (E. S. R., 58, p. 668). 

Proteiffi supplements for fatteniffiff hogs, — ^Pigs receiving a combination of fish 
meal and peanut meal made an average daily gain of 1.75 lbs. per head at a 
cost of 7.5 cts. per pound of gain, while those on a combination of fish meal and 
soy bean meal gained at the rate of 1.59 lbs. per head dally at a cost of S cts. per 
pound of gain. 

At the Pee Dee Substation pigs fed corn and soy beans grown in the corn 
gained at the rate of 1.34 lbs. per head daily, while pigs hogging down com 
with tankage as a protein supplement made an average daily gain of 1.87 lbs. 
per head. The cost of 100 lbs. of gain was $4.34 and $6.03 in the respective 
lots. 81ow and expensive gains were made by pigs hogging down corn and 
beans grown in adjacent lots. 

Grains raWms for hogs on soy deem forage. — ^Pigs receiving a full feed of corn 
and tankage made more rapid gains while grazing soy beans than those fed 
com alone or a limited feed of corn and tankage. At the end of the grazing 
period the pigs were finished on mature soy beans. The corn and tankage 
ration produced the fastest gains for the entire test, and the limited corn and 
tankage ration the cheapest gains. An acre of green soy beans had an average 
feed-saving value of $39.28, while an acre of mature beans saved only $22.85 
worth of feed. 

[Experiments with hogs at the Wyoming Station] {Wyoming Sta, Ept, 
192S, pp. m, H5, 162, IBS). — Tliree experiments are briefly noted. 

Wyoming grains for hogs.— A. comparison of Wyoming-grown corn and barley 
for feeding hogs showed that from Harch 20 to June 30 the average daily 
gain on com was 0.812 lb. and on barley 0.802 lb. per head. An examination of 
the meat of hogs killed from each lot showed no apparent dUXerences in quality. 

43482-^29 6 
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The average daily gains for three breeds of hogs, half of which received the 
corn ration and the other half the barley ration, were Hampshires 0.864, 
Spotted Poland Chinas 0.841, and Berkshires 0.716 lb. per head. 

[Sog feeding at the Sheridcm Sulstation ], — ^Two years’ results with local 
feeds have shown that huU-less barley produced the most economical gains 
and rye the most expensive gains when fed to pigs. Adding tankage to a 
hull barley ration increased the rate and decreased the cost of gains. 

ISog feeUng at the Terrington Bubstat\on '\. — Hogs self-fed free choice 
hulled barley and corn made an average daily gain of 2.11 lbs. per head, and 
the same gain was obtained when corn was fed during the second half of the 
feeding period. Ground rye produced a daily gain of only 1.68 lbs. per head. 

Draft horses at steady work furnish power at lowest cost, J. R. QunsEN- 
BEEET, A. L. Bakb3e, E. B. Keantz, and R. B. Hutton {Montana 8ta, Bpt, 1927, 
pp, 62, 63 ), — ^Records of the feed consumption and amount of work done by dratt 
horses under Montana ranch conditions were kept at the Miles City Substation. 
Ten horses, each of which worked an average of 418 6 days during a 2-year 
period, averaged 175.9 days on the range at 3 cts. per day and 5641 days on 
feed. Another lot of 10 horses worked an average of 169.6 days each and 
averaged 388.8 days on the range and 341.2 days on feed. The average feed cost 
per hour of work was 6 cts. in the first lot and 10 cts, in the second lot. 

Utilization of ground soybeans for poultry, A. E. Tomhavb and 0. W. 
Mumiokd {Delaware 8ta, Bui, 158 {1928), p, 15).— Baby chicks were divided into 
3 pens of 272 chicks each on April 8 and fed the same basal ration for 21 weeks 
(B. S. E., 68, p. 467). The following supplements were fed with the basal 
ration : Pen 1 25 lbs. meat scraps, 10 lbs. dried buttermilk, and 3 lbs. bone meal ; 
pen 2 68 Iba ground soy beans, 10 lbs. dried buttermilk, and 10 lbs. bone meal ; 
and pen 3 66 lbs. ground soy beans and 10.6 lbs. bone meal. The nutritive ratio 
and percentage of ash were practically the same in all rations. The mash 
required per pound of gain was 6.63, 6.65, and 6.42 lbs. in the respective lots. In 
the lots fed ground soy beans the chicks did not get a good start, but growth 
was fhirly satisfactory after the tenth we^ 

Laying puUets receiving ground soy beans did not produce as many eggs as 
lots receiving meat scraps and dried buttermilk as supplements to the basal 
ration. 


Add cooked potatoes to chickens’ ration (Ohio ata. Bimo. Bvl., 14 (1929), 
^ the feeding of boUed or steamed potatoes, mi-rJ 
enough mash to make a moist, crumbly mixture and fed at the 
rate of l^m 6 to 10 lbs. dally for each 100 hens, is advocated as a means of 
m^nta^g body weight, keeping np egg production, and adding variety to the 
ration during the winter months. 

lEhro^ing to profitable age of the domestic fowl (Oroffon 8ta. 

Bien. IJpi. 1925^, p. 47).— Klgld culling standards have made the strains of 
Barred Plymouth Bocks and White Leghorns used In this study more uniform 
to appCTxance and have Increased the percentage of Barred Bock pullets laying 

12 per cent per generation for tour 
genera^M, The weight of the L^om eggs was not increased greatly, but 

Washington Station], Mb. and 
^ G. R Shoup (Western Washington ata. Bui. 10-W (1928), pp. 2i^9).— 
Eesnlts of several erperlments are noted. 

V' ^ oirmlation of hecsted air, G. B. Shoup and 

tofsSf » ^8 and 16 ft wide wm divided In half 
O e side vas ftweefl-ventUatefl and the other side ventilated by means of root 
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ventilators and roller curtains at the front (B. S. R., 69, p. 379). Air heated to 
78 to 82® F. was forced by means of a blower through a flue attached to the 
underside of the dropping boards in the forced-ventilated side Records were 
kept of the time of operation, fuel used, inside and outside temperatures, costs 
and income from 240 pullets of comparable laying ability on each side of the 
house. 

Bach bird on the forced-ventilated side received a little over 50 cu. ft. of air 
per hour, more than is ordinarily recommended. It was found that 1® increase 
in heat decreased the moisture content of the air about 4 per cent. These birds 
came through the winter in a little better physical condition than those on the 
other side of the house as indicated by their heavier lay in April when ventila- 
tion was discontinued. However, the increased cost of forced ventilation made 
the birds in this lot return $12.40 less profit one year and $42.88 less the second 
year than the birds in the lots not forced-ventilated. However, as some means 
of preventing freezing combs, wattles, milk, water, and litter and droppings 
seems advisable, the experiments will be continued. 

Green feed trials on pullets, 19B6-27. — The above pens were also used to ob- 
tain information on the green feed requirements of laying pullets, to compare 
dry powdered skim milk with liquid skim milk, and to test the value of an all- 
mash ration (B. S. R., 56, p. 868) for a small flock under coast conditions. Two 
lots fed on green feed had the highest mortality, but gave fairly satisfactory 
financial ;returns. This indicates that green feed can be discontinued during the 
months when succulent feeds are not available. Dry powdered sldm milk pro- 
duced the best results, and mortality in this lot and the lot receiving liquid 
skim milk was very low. The all-mash ration proved quite satisfactory for annan 
flocks, especially where skim milk was available. Alfalfa hay as a sole source 
of green feed gave satisfactory results. 

Age of pullets m 1927-28 green feed trials,’— Ot the eggs laid by 268 F^ruary- 
hatched pullets during 10 months, 78.5 per cent were standard eggs, 21 per cent 
pullet eggs, and 0,6 per cent peewee eggs ; by 83 April-hatched birds 64.1 per cent 
standard, 33.9 per cent pullet, and 2 per cent peewee; and by 141 May-hatched 
birds 67.2 per cent standard, 39.7 i>er cent pullet, and 3.1 per cent peewee. 

Feeding trial,— Wixite L^hom pullets were divided into two groups of 438 
birds each. One lot received an all-grain mash 'with sour skim milk as the only 
source of animal protein, while the other lot received mixed grains, mash, milk, 
and water. It was found difficult to get the birds to consume enough of the 
mash and milk ration to keep production high during the peak price of eggs. 
Also there was no control over feed consumption. Other difficulties experienced 
with this ration were lowered production during the fall and winter months, 
unsatisfactory dampness of litter, and the extra labor involved in cleaning pans 
and providing the milk. The advantages of the system lay in the fact that the 
feeds were mixed at the mill, hoppers were filled once a week, and mortality 
was low. 

In conjunction with this experiment tests were made of various beddings. 
Oat straw proved to be the poorest bedding, followed by oat hulls. Peat was a 
good but rather expensive bedding, and it was found necessary to rake it off fre- 
quently to prevent hardening. Much labor was required to remove it in the 
spring, since it adhered rather dos^y to the floor. 

The influence of feeding on fertiUtg and hatohalnUtg of Single Oonil> WMte 
Leghorns,—^ lots of Leghorns in their second, third, or fourth year’s lay 
were divided so that each lot contained from 80 to 86 birds and were fed to 
determine the Influence of green feed, cod-liver oil with or without milk, and 
semisolid buttermilk. The hens were mated to cockerels out of 250egg or 
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better dams. In the pen receiving a green feed the fertility, 89.1 per cent, was 
highest and was lowest In the lot receiving semisolid buttermilk, 77.5 per cent. 
In the other lots fertility ranged from 85.9 to 87.8 per cent The pen receiving 
cod-liver oil and milk had a hatchability of 66.8 per cent, and the check lot, 
which received no additions to the basal ration, a hatchability of 47.7 per cent 
Mortality was highest in the pen receiving cod-liver oil, milk, and greens and 
lowest in the check lot. However, the total mortality of all pens was less than 
10 per cent. The feed cost was lowest in the check lot and highest in the lot 
receiving cod-liver oil alone. 

[Experiments with poultry at the Wyoming Station] {Wyoming Sta. Rpt. 
1928, pp. 148-148, 183).— results of experiments in continuation ol those 
previously noted (E. S. B., 69, p. 263) are reported. 

Batching eggs in an incalator at high altitudes , — ^The same basal ration was 
fed to 3 lots of hens, and in addition lot 1 received 5 per cent of alfalfa leaf 
meal as green feed, lot 2 a like amount of cabbage, and lot 3 sunflower silage. 
The hatchability of the eggs in lot 1 was 10 per cent higher than in lot 2 and 
22 per cent higher than in lot 3. That hatdiability may be due to differenccss 
in incubators was shown by the fact that there was a difference of 11 per cent 
between the highest and lowest incubators as measured by the number of oggs 
set 

Crooked Ireasthones of tttrfceyff.— Based on 3 years' results it has been defi- 
nitely established that crooked breastbones are due to deficient rationsj and that 
when bone-forming elements and direct sunlight are not present during early 
life the deformity can not be corrected at a later date even by feeding the 
most perfect ration. 

Turkeys fed a ration containing 36 per cent of animal protein and bone meal 
wmghed 16 lbs. at 5 months of age, as compared with a weight of 11.6 lbs. 
when receiving only 20 per cent of animal protein and what green feed they 
could gather themselves, and a weight of 12.8 lbs. on a ration of 20 per cent 
of protein and an abundance of green feed. Of the 56 birds on the high-protein 
feed, none developed crooked breastbones. 

Oreen feed and direct sunlight for ci^icken^.^Milk from a cow not exposed 
to direct sunlight for 40 days previous to and during the 7 weeks of the experi- 
ment showed no deficiencies in vitamin content when fed to chickens, 

Ohleks reared in pens containing 18 sq. ft of space under Odl-0-Glass or in 
direct sunli^t grew normally and weighed 1.376 Iba each at the end of 3 weeks. 
A similar pen on unlimited alfalfa range weighed 1.625 lbs. at the same ago. 

tPoultry *esfperwt€nts at the Torrington 8ul>station \, — ^Hens fed rations con- 
taining 20 per cent of protein produced more eggs than those in which the protein 
constituted only 5 per cent of the ration. Hens in an insulated, house did not 
^ow a significant increase in egg production over those in a house not insulated* 
Due probably to the more even temperature in the Insulated house, molting was 
less marked with these hens. Electric lights during the winter months increased 
egg production over and above the cost of the lights. 

Becommendations to beginners in fnr farming, F. G. Ashbeook {U. B, 
Dept, Agr, Leaflet 27 {1928), pp, /jf-j-fi), — General suggestions to persons con- 
templatog entering the fojr-faiming business, together with specific information 
concerning the various fur-bearing animals and notes as to where further infor- 
mation may be obtained, are included In this leaflet. 

DAIBT FAElinrQ— DAm 

Improvement of the station dairy herd, A. B. Tomhave {Delmoare Bta. 

158 {1928), p. 14).— A study of the records of 14 dau^ters of 1 Holstein 
fttui used at the station showed the average 10 months’ records of the daughters 
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were 16.37 per cent higher in naiilk production, 28.66 per cent higher in butterfat 
production, and 10.59 per cent higher in butterfat percentage than the dams. 
Eleven of the daughters exceeded their dams in milk production, and all exceeded 
their dams in some respect. When the dam’s milk record exceeded 8,000 lbs. of 
milk in 10 months, none of the daughters equaled this record, but in 50 per cent 
of the cases when the average test of the dams was 3.49 per cent of butterfat the 
daughters excelled this record. 

Feeding the dairy cow, H. W. Vaughan, W. B. Joseph, and L. Vinke 
(Montana kSta. Rpt. 1921, p. Continuing this study (B. S. R., 56, p. 169), 

4 years’ results have shown that oat and pea silage and sunflower silage have 
about the same feeding value. The former is more palatable, but leaves an 
objectionable odor in the bams. It is also somewhat laxative, while the sun- 
flower silage has a constipating action. 

[Experiments with dairy cattle at the Oregon Station] (Oregon Sta, Blen. 
Rpt 1925-26, pp- 41-^5, 45, 45, 109). — ^The results of several experiments are 
noted. 

MetaMism studies. — ^Preliminary results indicate that cheat hay alone is 
not a satisfactory roughage for growing heifers. Biting the boards of the 
stalls in which the animals were confined and poor growth were indications of 
the deficiencies of this feed. 

Studbes with alfalfa hay. — In a comparison of central Oregon and Willa- 
mette Valley alfalfa hay, 2 lots of 4 cows each were fed for 342 days. Three 
cows of each lot received hay alone, while the fourth cow received corn silage 
in addition. While there was little difference in the two hays, it required a 
little less of the central Oi’egon hay to maintain body weight and to produce 
more butterfat. The cows fed hay alone consumed on the average 30.54 lbs. 
per day and produced an average of 3,952.9 lbs. of milk and 147.63 lbs. of 
butterfat during the test. The cows receiving silage ate about 30 lbs. of hay 
and 20 lbs. of silage per day and produced an average of 5.452.1 lbs. of milk 
and 185.56 lbs. of butterfat during their lactation period. When choM>ed hay 
was fed instead of long hay there was an Increase in consumption of feed, less 
waste, and a higher milk and butterfat production. 

Stupes on the feeding of suooulents. — ^In studies on feeding of succulents, 
using the double reversal method, 2 lots of 6 cows each were fed through three 
28-day experimental periods with 7-day transition periods to compare kale and 
corn silage as sources of succulence. The total production while kale formed 
l)art of the ration was 8,234.8 lbs, of milk and 357.12 lbs. of butterfat, while 
when corn silage was fed 7,876.1 lbs. of milk and 338.21 lbs. of butterfat were 
produced. The lot receiving com silage during the first period was fed about 
one-half as much succulents throughout the test as the other lot, and the data 
indicate clearly that from the standpoint of economy the production in this lot 
was the cheapest. 

OffUnal testing. — ^A study of the records of the Official Test showed that 
1-day and 2-day tests checked to within approximatdy 1 lb. of each other, 
and it is considered from this that the 1-day test is just as effective and 
reliable as the 2-day test A check of the milk actually reported and the milk 
estimated from the Official Tests showed that in 77.4 per cent of the cases 
reported the milk was within 3 per cent and in 89.6 per cent of the cases within 

5 per cent of the estimated milk. In checking the records to determine whether 
a preliminary milking was an essential precaution to Official Test work, it was 
found that when the preliminary milking was used the average production was 
515.3 lbs. of fat and when preliminary milking was not used there was an 
average fat production of 516.83 lbs. 
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IBtudies at the Aator Substation]. — Records show that the production of the 
spring freshening cows dropped 46 per cent from June 1 to September 15. The 
feeding of green crops during this period reduced the decrease to 30 per cent. 

A ration of 8 lbs. of hay, 40 lbs. of roots, 25 lbs. of silage, and 6 lbs. of grain 
per 1,000 lbs. of live weight for cows producing 1 lb. of butterfat per day was 
found to be the best ration from the standpoint of economy, production, and 
palatability in studies at this station. 

Experiments with dairy cattle (South OaroUna Sta, Rpt 1928, pp, 38-^5, 
figs. 3). — The results of several experiments in continuation of tlmse previously 
leported (B. S. B., 58, p. 671) are briefly noted. 

The utilization of sorghum graim in eilage, — ^A 10-day trial with 2 cows 
receiving a ration of finely ground yellow corn meal, cottonseed meal, and 
sorghum silage showed that 28.28 and 26.3 per cent of the seed in the silage 
was voided in the feces by the respective animals. 

The value of grinding hwy for dairy cattle, — Ground and unground oats and 
vetch hay was fed to 2 groups of 5 cows each for a period of 120 days, in 
addition to the hay the ration consisted of com silage and a grain mixture. 
During the test 10.79 per cent of the unground and 4.14 per cent of the ground 
hay were refused by the animals. There was no significant difference in the 
production of milt or butterfat in the 2 groups. The amount of silage required 
to produce 100 lbs. of milk was practically the same, while approximately 4 
lbs. more grain and 8 lbs. less hay was required when unground hay was fed. 

The digestibility of ground and ungrckmd oats and vetch hay,’— A digestion 
trial of 15 days’ duration with 4 dry mature cows showed little difference in 
the digestibility of ground and unground oats and vetch hay. With the excep- 
tion of the ether extract, grinding had a slightly depressing effect upon the 
digestibility of the nutrients of the ground hay. 

Slaughter U)ork,—la cooperation with the U. S. D. A, Bureau of Dairy Indus- 
try, 7 complete ante-mortem and i>ost-mortem records have been made of cows 
with a known production record. A Holstein heifer with, a record of 410.94 lbs. 
of butterfat had a total length of both large and small intestines of 182.41 ft., 
while another heifer with a record of 439.9 lbs. of butterfat had a total length 
of 159.45 ft A mature Guernsey cow with a record of 633.1 lbs. of butterfat 
had a total Intestinal length of 210,47 ft. 


[Experiments with dairy cattle at the Wyoming Station] (Wyoming Sta, 
Rpt. 1928, p, 145). — ^Two experiments are noted. 

Feeding dairy calves,— In this study (E. S. R., 59, p, 267), 14 Holstein 
heifers have been fed to 12 months of age. At 6 months of age they averaged 
371 lbs. per head, 6.3 per cent above the Eckles’ standard (E. S. R,, 50, p. 577), 
and at 12 months 658 lbs., 18 per cent above the Bckles’ standard. Cutting the 
milk ration 4 lbs. a day, with grain replacing the milk, and then discontinu- 
ing the milk after 90 days had no harmful effects upon growth. Heifers fed 
alfalfa hay and grain on good pasture grew well even on a restricted milk diet 
Feeding Solstein heifers after they are 12 months oW.— Feeding alfalfa 
hay alone to heifers from the twelfth to the eighteenth month of age produced 
^d growth. Adding about 2 lbs. of barley to the hay ration further increased 
the rate of growth. However, the skeletal growth was practically the same in 
both groups. The heifers receiving barley were simply in better flesh. 

steriUzotioii of dairy utensils, M. J. Pbucha. (minois Sta. Oiro. 
332 uyw], pp, 11, figs, 6). — Concluding this study (E. S. R., 60, p, 263), It was 
foimd that chlorine solutions are suitable sterilizers for dairy utensils. A 
solution containing 50 to 100 parts of active chlorine per 1,000,000 parts of 
wato is recommended for use in rinsing or In pumping through large equip- 
ment, a strength of 70 to 100 parts of active chlorine per 1,000,000 parts of 
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water for dipping, and a strength of 200 parts of chlorine per 1,000,000 parts 
of water for spraying. Water at a temperature of not over 120® F. is advised 
for use with the chlorine solutions. The sterilizing solution should be apxdied 
just before the utensils are used and should be in contact with all surfaces for 
at least 10 seconds In order to kill the bacteria. The solutions are only effec- 
tive on surfaces that are free from dirt and grease. 

The solutions should not be used for treating milk, as they lmx>art off 
flavors and are not effective for delaying growth of bacteria in the milk. 
After the first use some of the available chlorine is lost, so that It is recom- 
mended that solutions be not used a second time. A compound with a guar- 
anteed chlorine content and one that will hold its strength should be selected 
for this work. 

Theiunophilic and thormodurlc microorganisms with special reference 
to species isolated from milk. — Description of spore-forming types, 
P. S. Pbickbtt (Nev> York State Sta. Tech. Bui HI (1928), pp. 58).-— Continuing 
this study (B3. S. B., 58, p. 771), an attempt was made to determine the species 
of heat-loving spore formers that are at least partially responsible for the “pin 
point ” colonies found on agar plates prepared from pasteurized milk. Of the 
cultures of spore formers studied 10 types were recognized, 8 of which have 
been previously described. These types are as follows: BaoUlue sumiia, B. 
termmaMs thennophilua n. var., B, michaeliaU n. comb., B. calidua, B. thermo- 
alimentophilu8i B. aerothermophUua, B. thst^moUquefooiena, B. nondiaatatiotta, 
B. oalidolaetia, and B. TeauatopMlua n, sp. These groups are characterized by 
being aerobic, by having terminally located ellipsoidal to cylindrical spores, and 
by their thermal relations. 

All but two of the types were isolated from sources outside of the milk 
plant, and from this it is believed that heat-loving and possibly heat-resistant 
organisms originate outside the milk plant and gain entrance through the raw 
milk. It was found that the flora of some raw milk was made up so larg^y 
of thermoduric and thermophilic tyx>es that pasteurization caused only a oom- 
paratlvely small reduction in the number of the organisms present The growth 
of heat-loving organisms in pasteurized milk produces undesirable changes in 
the product, but there is no evidence that they have any particular importance 
from the standpoint of public health. 

Heat-resistant and heat-loving bacteria in their relation to the pasteur- 
ization of milk, R, S. Bbeed (New York State Sta, Bui. 559 (1928), pp. 19, 
flga. B). — review of recent studies at the station, most of which have been 
previously noted (B. S, B., 68, pp. 770, 771; 60, p. 269; 60, p. 473) or noted 
above. 

Studies on the proteolytic bacteria of milk, 1— m, W. 0. FBAzim and 
P. Bupp (/o«r. Boot., 16 (1928), Noa. 1, pp. 57-78, 2; $, pp. 187-198). --Three 

studies are noted. 

I, A medkm for the direct isolation of caaeolyUo mUk "bacteria (pp. 67-d3).— 
In this article, the first of a series by the U. S. D. A. Bureau of Dairy Industry, 
a casein agar is described which is used as a medium for direct isolation of 
caseolytlc milk bacteria. 

II. AotUm of proteot/ytio bacteria of miBo on TnXih (pp. 67-78),— In this study 
229 cultures were isolated from as many sources as possible, being limited to 
aerobic or facultative, mesophilic organisms found In milk. The action of the 
organisms was studied by measuring the increase in the omlno nitrogen, by 
roughly estimating the ammonia, and by testing to identity indol, indol acetic 
add, and tryptophane in both autoclaved and steamed milk held for 10 days 
at SO® O, 
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It was found that the cocci were mostly acldo-proteolytic and produced only 
small Increases in amino nitrogen in the milk. The Gram-negative rods varied 
from weakly to actively proteolytic, while the Gram-positive spore-forming rods 
divided tliemselves into three groups (1) high acid, low amino-nitrogen group; 
(2) low acid, low amino-nitrogen group; and (3) low acid, higli amino-nitrogen 
group. The bromine test for free tryptophane was helpful in identifying the 
organisms which break down casein. This test was usually more satisfactory 
in autoclaved milk, since milk so treated favors the action of the more actively 
proteolytic organisms than in steamed milk. However, autoclaved milk had no 
advantage over steamed milk for the weakly proteolytic organisms. 

III. Action of proteolytic bacteria of milk on casein and gelatin (pp. 187- 
196). — ^The action of the above cultures on casein and gelatin was studied, and 
it was found that the organisms could be subdivided into a number of groups 
based on their action on gelatin media. Of the cocci four caused no increase 
in amino nitrogen in casein or gelatin media, and the same was true of four of 
the rods. With the exception of MUyrococcu^ ocreuSt the bromine test was 
positive in all cases of caseolysls. 

if. varians apparently could not split sodium caseinate and could split calcium 
caseinate, and some of the other organisms seemed to split calcium caseinate 
easier than sodium caseinate. The amount of caseolysis by most organisms was 
not markedly affected by increasing the amount of fermentable sugar in the 
media up to 0.1 i>er cent, but with if. peroitreus the caseolysis apparently de- 
creased with increasing amounts of sugar. Caseolysis by the add-forming 
Streptococcus Uquefaciens was apparently aided by tlie Increase in sugars. 

The effect of surface tension upon the growth of the lactobacilli, W. B. 
Aiaus (Jour, JBaot, 16 (1928), No, S, pp, In this study by the U. S. 

D. A. Bureau of Dairy Industry the effect of surface tension on C8 strains of 
lactobacilli is presented in an endeavor to show cultural variations of certain 
members of the genus that may be of value in the differentiation of the members 
of this group. 

The inhibiting effect of Streptococcus lactis on liactobacillns bulgaricns, 
L. A. Boosbs (Jour, Bact,, 16 (1928), No, 5, pp. S21-S25). — A number of exi)erl- 
ments were conducted by the XJ. S. D. A. Bureau of Dairy Industry in which 
sterile milk was inoculated with 8. lactis, which was allowed to develop and then 
Inoculated with L. bulgaricus. A check flask was inoculated with L, bvlgarieus 
alone and both flasks held at 37® C. They were frequently neutralized to 
maintain a reaction of approximately pH 0, 

There was practicaUy no multipUcation of L, bulgartcus in the flask with 
the lactic culture, while in the check flask it grow rapidly. Heating to boiling 
did not destroy its inhibiting effect, but Altering through earthonware or plaster 
of Paris filters partially removed It. Further studies showed that dead lactic 
cells did not have any inhibiting effect upon the growth of bulgaHms, The 
author believes that the lactic culture produces a specific substance which 
when diffused In sufficient quantities through the collodion membrane Inhibits 
the growth of lulgarious. 

VETEEEffABY MEDICINE 

Studies of animal diseases, H. Welch and E. Jotghebb (Montana Sta, Bpt. 
1927, pp, $4^6), — ^Brief reference is made to studies of sheep parasites and of 
blackleg in sheep. It was found that in both cattle and sheep strains of the 
blackleg organism there was a great variation in their virulence for sheep. 
The most reliable agent in Immunizing against blackleg In sheep was a strain 
of the organism that had become avirulent in the laboratory. 
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In work with lamb diseases, infectious dysentery of very young lambs was 
encountered which was caused by BaoUlus iJoeloMi^ apparently transmitted by 
the mother’s milk. This disease caused heavy losses, and the preparation of an 
antiserum for use in combating it was under way. 

The disease commonly known as ** stiff lambs ” was found to comprise two or 
three diseases with similar symptoms. One of these was traceable to infection 
of the navel cord at birth, readily controlled by a rigid disinfection of the 
cord, and the other to coccidiosis. 

In control work with goiter the feeding of an iodized salt mixture carrying a 
0.02 per cent potassium iodide to sheep and cattle in goiterous districts was 
found to be sufficient to prevent the disease. In this work about 25,000 ewes 
were fed such a salt mixture during the winter of 1926-27, no goitered lambs 
appearing. The salt was prepared by mixing 1 oz. of potassium iodide with 
300 Iba of stock salt 

In work with white diarrhea of chickens the application of the agglutination 
test was commenced in 1926 when 1,000 hens were tested, and was continued in 
1927, in which year 10,000 were tested. The favorable results obtained in 
hatchability and liveability of the eggs from tested flocks are said to have 
stimulated further testing. 

A now disease of turkeys came to attention in which the crop, gullet, and 
stomach are extensively Invaded by a fungus growth whidi practically destroys 
the mucous lining of the digestive tract and causes the emaciation and finally 
the death of the bird. Efforts to cultivate the fungus and produce the disease 
were unsuccessful. 

[Report of the diepartment of veterinary medicine of the Oregon Star 
tion] (Oregon 8ta, Bien, Bpt 1925-26, pp, 48^9).— The progress of work with 
Infectious abortion is first reported upon, the results indicating that reinfection 
is probably an important factor in second or third abortions. Studies of the 
economic losses indicate an average decrease in production following infection 
of from 20 to 25 per cent. As regards age, the records of 43 cows show that 
the younger the animal at the time of infection the more serious the results of 
the disease. The work of establishing abortion-free herds from abortion- 
infected herds was continued and very satisfactory progress made. On the 
Hermiston project the percentage of reactors In all animals tested decreased 
from 43 per cent in 3922, when the first test was conducted, to 11 per cent in 
1926. In the 0 herds which had been tested continuously the percentage 
decreased from 51 to 9 per cent. 

Field studies In Tillamook County with more than 80 bulls showed that ap- 
proximately 33.3 per cent of them wore either sterile or fertile only a part 
of the time. 

In work with coccidiosis of poultry it was found that a 2 per cent solution 
of potassium bichromate prevents putrefaction and at the same time does not 
interfere with either sporulation or longevity of oocysts. Sporulated oocysts 
kept moist with such a solution maintain their virulence for considerable 
periods, while those exposed to putrefactive processes lose their virulence rather 
rapidly. As regards the length of time following infection that birds win void 
oocysts in their droppings, 80 to 40 days were found to be the limit A very 
definite immunity was produced through the administration of gradually in- 
creased amounts of the infection. Inoculation experiments demonstrated that 
birds raised on range under commercial flock conditions and management fre- 
qnently acquire an immunity against coccidiosis. It is considered probable that 
this Immunity is the result of continuous exposure to small amounts of the 
infection. 
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As regards the relation of lameness and paralysis to coccldlosis, Inoculation 
e3i>eriments with lame and paralyzed birds resulted in typical acute cases 
of coccidlosls, indicating that the paralysis was not the result of chronic 
coccldiosls. 

deeding experiments with embryonated eggs of the cecal worm (Helerakis 
papulosa) resulted in the production of mature forms in 30 days. 

Studies of salmon poisoning in dogs, found to be due to a minute intestinal 
fluke (Nanophyes aalmincola)^ work relating to which has been noted (B. S. E., 
66, p. 373; 67, p. 877), is briefly summarized. 

Miscellaneous studies referred to include that of icterohemoglobinuria in 
cattle, approximately 67 per cent of the affected steers treated with the anti- 
serum obtained from the Nevada Experiment Station recovering; pernicious 
anemia in horses diagnosed in animals in Wasco County; stomach worms in 
sheep and goats, due to a species of stomach worm not previously recorded 
from Oregon; and Taenia krahM in deer taken from deer killed in Douglas 
County. 

Report of the parasitologist {Porto Rico 8ta, Rpt 1927, pp. A 

report of G. Dlkmans on work commenced in 1024 and extending through to 
June 8, 1926, is first presented, followed by a report of H. D. Van Volkenberg 
on work in 1927. 


The first part of the first report (pp. 27, 28) lists the various nematodes, 
trematodes, and cestodes taken in the examination of domestic animals during 
the period 1924 to 1926. This is followed by a record of the external parasites 
found attacking domestic animals in Eorto Rico during the period. The author 
records the finding of Byngamus laryngeus in the goat. While this nematode 
has been previously reported as occurring in cattle on the island, it is thought 
to be the first record of its parasitism of goats. The fluke Posthormoatofmm 
oommutatum, recorded as a parasite of the chicken, turkey, guinea fowl, and 
pigeon in Italy and Tunis, is recorded for the first time from the United States. 
Platynosomum fastosum, a common parasite of the cat in Brazil, is reported for 
the first time from this country. 

In the first part of the second report (pp, 28-31) parasites collected during 
1927 hitherto unrecorded from Porto Eico are listed. In a general survey 
conducted, in which most of the material was obtained from tho abattoir at 
Mayaguez, some 100 sets of viscera of cattle, goats, and hogs were syste- 
matically examined with a view to determining the species of parasites, the 
percentage infested, and the importance of the parasites collected. The study 
so far indicates that the most serious parasites attacking cattle, arranged 
tentatively according to their economic importance, are stomach worms, Texas 
fever ticks, liver flukes, nodular worms, longworms, mange mites, coccidia, 
flies, and lice. The seriousness of stomach worms and also nodular worms is 
said to have forced cattle raisers in certain locaUties to keep their animals in 
board-floored pens elevated above the ground, occasionally cement-floored pens, 
and to feed them by hand until they were several months old. An unidentified 
filarial worm, attached to the cervical ligament, thoi^h apparentiy of no 
pa^ogenic importance, was found in over 80 per cent of the cattle examined. 

Very little Is said to be known regarding the seriousness of parasites affecting 
goats, although stomach worms were found in about 75 per cent of those ex- 
amtoed, nodular worms to over 70 per cent, and whipworms in about 30 per 
cent. liungworms and Uver flukes were found to be common. B. laryngeus is 
mudi more common to goats than in cattle. 


f dentatus, of 

indicated that Infestation is direct and that the larvae undergo a stage 
«f develQiHnent In the Uver the idg before passing to the fat surrounding 
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the liver and kidneys. A systematic examination of Intestines from over 100 
pigs disclosed the hookworm, Nemtor auillm, in only 2 instances. 

[Beport of the department of veterinary science of the Western Wash- 
ington Station] {Western Washiaigtofi 8ta. Bui. 10-W (1928), pp. iS-51, 
figs. S). — In experimental work with chicken pox by 0. B. Sawyer a vaccine 
consisting of pulverized chicken pox scab (3 to 6 months old) 1 gm., physiological 
saline solution plus 0.5 per cent phenol 60 cc., and glycerine 50 cc. was applied 
with a swab to feather follicles with considerable success. A similar vaccine 
applied the same way to 4,000 Single Comb White Leghorn pullets that were 
averaging 60 per cent egg production led to a reduction to about 20 per cent for 
a period of 3 weeks and a mortality of more than 5 per cent, with a return to 
normal at the end of the period. The work has shown that chickens can be 
immunized against subsequent inoculation with chicken pox virus, that it lasts at 
least 2 years, and probably during the life of the birds. Over 2,000 Single Oomb 
White Leghorn pullets and cockerels which were vaccinated by this method 
when between 3 and 4 months of ago were protected against subsequent natural 
Infection with chicken pox during fall and winter months. There were ap- 
parently no bad results from the vaccination except a loss of appetite for a few 
days during the third week following. 

Brief reference is made to work by Sawyer with coccidiosis in which chicks 
taken from incubators and reared in cages were inoculated with sporulated 
oocysts and later treated with various drugs in an attempt to control the disease, 
with negative results. 

The comparative value of four methods employed in conducting the routine 
agglutination test for bacillary white diarrhea by Sawyer and 0. M. Hamilton 
is considered* 

In work with the chicken tapeworm Davainea proglottvna, by Sawyer and 
Hamilton, garden slugs Infested with the cystieercolds were fed in gelatin cap- 
sules to cage-raised pullets. The birds to which infested slugs had been fed 
were killed 15, 21, and 25 days after feeding, and numerous tapeworms were 
demonstrated in the intestine of each, one having 243. In an experiment in 
which 10 cage-raised birds were fed one slug each, the results indicated that 
slugs did not become infested within 19 days after they were fed. 

In abortion control worlr, by J. W. Kalkus and Sawyer, the method employed, 
previously noted (B. S. R., 59, p. 76), consisting in the application of the 
agglutination test i)eriodically and segregating the positive and negative cows 
into two groups on the basis of the test, continued to meet with success in the 
station herd. A brief report is made upon further results obtained from the 
intravenous injection of dyes for the purpose of destroying the abortion organ- 
isms in the udder. 

Work with red water in cattle, reported upon by Kalkus and Sawyer, is briefly 
referred to (B. S. E., 59, p. 76)* In the experiments one heifer was fed a total 
of 20,910 gm. of oxalic add in 852 doses from April 10, 1921, to August 16, 
1926, without giving any indication of the disease. Two other animals remained 
in good physical condition during the feeding experiment after having received 
31,970 and 28,780 gm., respectively, within periods of some 40 and 34 months, 
respectivdy. 

[Report of the veterinary department of Wyoming Station] {Wyoming 
8ta, Bpt 1928, p. 165).— In work with necrobadllosis, or diphtheria of calves, 
O. Elder succeeded in cultivating the causative organism on horse-serum agar. 
It was noted that an extremely small percentage of chicken pox has been found 
in Wyoming poultry. In vaccination studiei^ work has been conducted with 
autogenous bacterins and some commercial products, the results indicating 
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that vaccination is of little or no importance in preventing this disease of 
poultry. 

[Report of zoology department of Wyoming Station] ('Wyomng Sta, Rpt. 
1928, pp, 158, 159 ), — ^It is again (B. S. R., 56, p. 674 ; 59, p. 272) pointed out that 
under certain conditions infestations of the broad tapeworm of sheep (Monieaia 
expansa) can be produced at will. During the year J. W. Scott obtained 100 
per cent infestation with M, expansa in lambs kept in a lot with a pond in it. 
Only negative results were obtained during the year in work with the fringed 
tapeworm {Thysanosoma acttnioldes) . 

A study made by Scott and V. Whittier is thought to have cleared up an 
important and disputed point in the life history of Baroocystis muris, indicat- 
ing that there is no differentiation into male and female cells. It is believed this 
will help in the solution of the life history of 8, ienella. 

Poisonous plants (Wyoming 8ta, Rpt. 1928, pp. 148, Reference is first 

made to work under way with several poisonous plants, including the silvery 
lupine (Lupims argenteus), a second lupine (L. leucophyllus) , plains lark- 
spur {DelpMnMm geyeri), plains death camas {Zygadewas gramineus), and 
arrow grass (Ttigtoohin maretima). In studying the effect of cutting the plains 
death camas, it was found that no second growth had occurred at the end of 
six weeks, indicating that some of the worst patches can be controlled by 
cutting and grubbing. 

Hemorrhagic septicemia in sheep, cattle, and hogs {Oregon Sta, Bten. 
Rpt. 1925-’26, pp. 78, 79 ), — ^A brief account of this disease as it occurs in Oregon. 
While not serious in cattle or hogs, it is increasingly severe in sheep, 10,000 
doses of vaccine being sent out each year. 

The pathology and bacteriology of the reproductive organs of mares in 
relation to sterility, W. W. Dimock and P. R. Edwabds {Kentucky 8tn. BuL 
28$ {1928}, pp. 155—237, figs. 2 ). — ^An extended account of investigations con- 
ducted, the details of whidh are presented in large part in tabular form. 

The authors find that the method of making a bacteriological examina- 
tion of the cervix and uterus of barren mares as here outlined is, when properly 
carried out, a most reliable method of determining the presence or absence of 
infection in the uterus of mares. 


Approximately one-third of all barren mares examined were found to he 
suffering with either a severe or mild form of cervicitis and metidtls due to 
Infection. Approximately two-thirds showed no clinical evidence of cervicitis 
and metritis and were negative on bacteriological examination. Most non- 
infected mares are consistently negative on culture; most infected barren 
mares are consistently positive on culture. Most marcs suffering from uterine 
infection will fail to conceive when bred. 

"Streptococci are the most common form of infection found as a cause of 
^r^dtis and metritis in mares. Streptococcus genitaUum lives as a saprophyte 
In the external genitals of mares. It is found Just inside the lips of the vulva 
of maiden mares and of mares in foal. Of forty mares foaling normally, one- 
half showed streptococci in uterine secretions when examined from one to 
nine days after foaling. 


"All cases of metritis from which encapsulated badlli were Isolated were 
cla^ as encapsnlatus Infection, even though other bacteria, including strepto- 
were preseat On the basis of field and experimental data, encapsulated 
“ay be transmitted from mare to mare by the 
at toerf servleey the greatest danger being the first few days after 

become permanait carriers of tbe 
mcection. Metritis of mares due to encapsulated bacilli is differentiated from 



10201 


HBDIOINB 


777 


metritis due to other causes by the character of the exudate and the isolation 
of the bacillus. In cases of metritis in mares due to Infection with strepto- 
cocci and to encapsulated bacilli, the principal distinguishing feature, in both 
the clinical and gross pathology, is the character of the exudate. Micro- 
scopic sections of uteri from cases of metritis due to streptococci and to 
encapsulated bacilli show no differential characters of diagnostic value. Mares 
showing clinical evidence of ceiyicitis and metritis should, if negative on cul- 
ture, be reexamined; also mares showing no clinical evidence of infection 
should, if positive on culture, be reexamined. 

“ The streptococcus found in cases of infection of the genital tract of mares, 
and which has been designated as S. gmitaliMm, is a Gram-positive, hemolytic 
streptococcus. It possesses the fermentative characters generally attributed to 
the 8, pyogenes group. It has been found uniformly virulent for rabbits and 
nonpathogenic for guinea pigs. The encapsulated bacilli which have been 
isolated from cases of genital infection in mares have been found to be iden- 
tical in their morphological, biochemical, and serological properties. They have 
been compared with encapsulated bacilli from human sources, and have been 
found to belong to the group of organisms designated by Jullanelle as type B 
of the Friedlander badlli. It is noteworthy that most of the strains of the 
other types have been found in infections in humans. Barren mares, free from 
infection of the genital tract, are more resistant to Infection at time of service 
than are foaling mares. The prevention of streptococcic and other forms of 
infection in the genital tract of mares is fundamentally a question of sanitation 
and breeding hygiene.” 

Agglutination and pathological studies in bacillary white diarrhea: 
Confirmation of the macroscopic agglutination test for bacillary white 
diarrhea by gross pathological lesions of the disease as determined by 
post mortem examination of carrier birds, R. S Deaxstyne, B. F, Katjpp, 
and H. S. Wileono (North Carolina, 8ta, Tech. BvZ. (ISI28), pp. 27, figs. 8).— 
In this report of investigations the details are given, largely in tabular form, of 
the gross lesions found at autopsy in birds reacting to the agglutination test. 
The birds had reacted to tests made by tbe State Department of Agriculture 
with a commercial antigen and by the station with a highly sensitized one devel- 
oped from strains of Salmonella puHorum isolated from chicks. 

In the testing work there was a difference of but 5 per cent in tbe results 
obtained by the State and the station workers. During the two years, 759 
hens, 459 pullets, and 21 cocks and cockerels reacting to the test were examined, 
and the post-moortem findings are here reported upon in detaiL Of these re- 
actors 91.$ per cent of the hens, 01.9 per cent of the pullets, and 33.33 per cent 
of the cocks and cockerels showed gross pathological lesions of the disease. 
The organism was Isolated at the station from 69.3 per cent of 078 hens show- 
ing lesions, from 65.2 per cent o< 292 pullets with lesions, and from 33,33 per 
cent of 21 males and confirmed by carbohydrate reaction and agglutination 
against a known positive serum. The organism was recovered once from the 
heart and twice from the testes of the cocks and cockerels. 

There is shown to be a marked differeuce In the agglutinabillty of strains 
of 8. pullorum isolated from various sources. In the strains secured from 
chicks dying of the disease the property of agglutinabillty was present to a 
greater d^ree than in those strains secured from infected chicks dead in the 
shell on the twenty-first day, from infected eggs, and from lesions in the adult 
carrier bird* Strains dev^oped for antigenic purposes should be selected rela- 
tive according to these groupings. 

The data obtained indicate that there is a tendency toward a greater concen- 
tration of antibodies as the birds mature and as the infection becomes more 
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pronounced. There is no correlation between sernm titer and the recovery of 
the causative organism nor definite relation between soruni titer and patho- 
logical lesions. 

The study of the transmission of the disease through infected eggs and 
pathological lesions produced by the disease in chicks Indicates that the longer 
period of incubation lends to develop the percentage of egg infection to a much 
greater degree of accuracy than when fresh eggs are used. The organism was 
recovered from 6.9 per cent of 829 fresh eggs examined that had been laid by 
Infected pullets. A total of 710 eggs were examined in order to determine the 
effect of the longer period of incubation on infection. Of 113 infertile eggs 
13 were positive for JSf. pullorvm, of 119 dead on the seventh day of Incubation 
16 were infected, as were 36 of 272 dead on the fourteenth day, and 60 of 206 
dead in the shell on the twenty-first day. The percentage of Infection for all 
was 18.2. 

An examination of the abdominal and thoracic viscera of chicks found dead 
in the shell from this disease on the twenty-first day has shown gross patho- 
logical lesions similar to those of chicks which die of the same disease during 
the first week of their lives under the hover. 

The account concludes with a report of the microscopic pathology of seven 
chicks dead in the shell on the twenty-first day and of six brooder chicks dying 
of the disease during the first ten days of their lives. These two classes showed 
a general parallel in the gross pathological lesions and bacterial and microscopic 
pathological findings. 

Babbit parasites and diseases, B. Sohwabtz and W, B. Shook (17. 

Apr., Farmer^ Buh mS (im), pp. II+SO, figs- In the first part of this 
publication rabbit parasites and their control are dealt with by Schwartz (pp. 
2-24). This is followed by an account of bacterial and other diseases by 
Shook (pp. 26-^0). 


AGBICUITTIEAI, EireHIIEEEIBrG 


Engineering methods applicable to agriculture, L. W. Wallac® (Mech, 
Engine [New York], 51 (1929), No, 3, Beat, 1, pp, 103-156).— A brief exposition 
of the industrial problems of agriculture is presented in support of the conten- 
tion by the American Engineering Council that a thorough engineering analysis 
of the agricultural industries will point the way to a fundamental and an 
economic improvement In agriculture. A suggested outtine of study in this 
connection is presented. 


[Gouclusions from work in agricultural engineering at the Montana 
S^onj, H. B. Muudock, B. M. Mkebill, and V. T>, Yotog (Montaw Bta, Rpt, 
figs, S).— Data are r^orted from experiments on the cultivation 
of Usted corn, the use of the furrow drill and the combine, and on duty of 
water in Montana. lu work on the measurement of hay in stacks the results 
^ow^ that the actual cross section of a haystack is greater than that obtained 
by using the rule provided by the State law. 

Surface water supply of the United States, 1024, TUI, IX (U, 8 , Chot 
Bunm, Wat^-Bupplu Pupera 588 (1928), pp, yi+229, fig, 1; 589 (1928), pp. 

V+159, fig. i).— The first of these reports, prepared in cooperation with the State 

measurements ol flow made on streams In the 
T^ern anlf ot Mexico drainage basins during the year ended September 80, 
prepared In cooperatioa with the States of Colorado, 
presents the resnlts of measurements of flow 
made on streams in the Colorado Blyer basin during the satvi. period. 
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Use of water on Federal irrigation projects, E. B. Debleb (Amer. iSfoo. Uiv. 
Engin. Proc„ 55 (1929), No, S, pt, 1, pp, 1i51’-18S, fig, 1),—A large amount of 
tabular data from the results of field measurements of water ddlyered to 
farms on Federal irrigation projects is presented. 

Dnty-of-water investigations (Oregon 8 ta, Bien, Rpt, 1925--26, pp, 72, 75).— 
Data are reported which indicate that approximately 6 in. per acre of water is 
needed to make a ton of alfalfa, 4 in. for 100 bu. of potatoes, and 0.6 in. for 
a ton of beets. 

Federal legislation and regulations relating to the improvement of 
Federal*aid roads and national-forest roads and trails (U, 8 , Dept, Agr., 
Mhsc, Circ, too (1928), pp, [S]+55). — ^The texts of the legislation and regula- 
tions are given. 

Public Bonds, [J'annary, 1929] (17. 8 , Dept, Agr., Public Roads, 9 (1929), 
No, 11, pp, 209-224+12], figs, 26), — ^This number of this periodical contains the 
status of Federal-aid road construction as of December 31, 1928, together with 
the following articles: Model Analysis of a Reinforced Concrete Arch, by J. T. 
Thompson (pp. 209-220) ; Influence of Mineral Composition of Sand on Mortar 
Strength, by B. 0. B. Lord (pp. 221, 222) ; and A Proposed Abrasion Test for 
Sand Investigated, by D. O. Woolf (pp. 222-224). 

Farm buildings materials, D. W. May (Porto Rico 8 ta, Rpt, 1927, pp, 4, 5, 
figs, 2), — Experiments with tosca, a soft limestone coral deiwsit, as a building 
material showed that when mixed in various proportions with cement it set 
quickly and hardened. *‘A mixture as lean as 20 lyarts tosca to 1 part cement 
will harden sufficiently for wall building. The proportion of 10 to 1 was found 
by test to possess two-thirds the hardness of concrete. Tosca is vitreous, does 
not crack when drying, and therefore does not need to be reinforced with iron. 
The surface of the combination for use as floors may be further hardened with 
water glass, or such other chemicals as are used to harden concrete. Tosca 
mixes easily with cement and can be poured as readily as concrete.” 

It was also found that adobe, or sundrled bricks with straw as binder, may 
be used as a building material in the drier parts of the island, and pis4 de terre, 
or rammed earth, for wall building where the rainfall is more abundant. 

Seasoning, handling, and care of lumber (fabricators* edition) (Wash- 
mgton: U, 8 , Dept, Com,, Natl, Com, Wood Util,, 1928, pp, Vl+96, figs, 40 ), — 
This report of the fabricators* subcommittee of the National Committee on 
Wood Utilization, prepared by A. B. Cone, is the third of a series of four 
reports dealing with the subject and is concerned with the particular problems 
and conditions found in the fabricators* field. It reviews the conditions in the 
industry, jmrticularly pointing out methods of seasoning, including air and kiln 
drying of lumber, and the factory waste resulting from the use of improperly 
or insufficiently seasoned stock. 

Part 1 deals with wood as an industrial raw material and part 2 with indus- 
trial lumber and its seasoning and handling. 

Plain concrete, B. B. Batjes (New York and London: UoGrww-RiU Booh Oo„ 
1928, pp, XI+S46, iigs, 181), — This is a textbook and laboratory manual on plain 
concrete. It contains chapters on standard Portland cement; ^cial cements; 
mineral aggregates; mixing water and admixtures; theories of proportion- 
ing ; making of concrete ; placing, flnishixig, and curing of concrete ; field con- 
trol of concrete; workability and waterproofness; high early strength coGocrete; 
estimating quantities of materials for concrete; specifications; sampling; and 
testing. Appendixes Include a large amount of working data. 

The pressures under substructures, J. H. Qwvrm (Engin, and Oontraot,, 
68 (1929), No, S, pp, 118-119, figs, i),— In a contribution from Iowa State Col- 
lege a simple dynamical formulation ot the laws of pressure distribution inde- 
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pendently of molecular hypotheses of matter Is presented. The proposed 
method, while specialized in the present case, is completely generalized so as to 
apply to earth resistance problems of every nature. 

Ignition requirements for high-compression engines, J. T. Fitzsimmons 
(S. A, E. ISoc. Automotive Engin.} Jour., 2i (1929), No. S,* pp. 30esi4, 
figs, J5).— The essential parts of the battery ignition system are listed, and 
the required mechanical and electrical properties of a system that will operate 
satisfactorily on high-speed high-compression engines are described. The 
belief is expressed that a device that will automatically advance the spark 
above full-throttle position when operating at low load with partly closed 
throttle will make possible a better carburetor setting on part throttle and 
result in better fuel economy at low speeds. 

High compression andi antiknock fuels, L. C. Lighty (B. A. E. ISoc. Auto- 
moti/ve Engin.’l Jour., 24 (1929), No. S, pp. 290-294^ figs. P).— Studies conducted 
at Yale University are reported, which constituted an analysis of the economic 
value of the use of high compression from the viewpoints of fuel cost, carbon- 
lemoval cost, and engine performance. 

The results indicate that the carbon-removal saving resulting from the use 
of a fixed doped fuel is highest for the lowest compression ratio, and vice 
versa. The fuel saving has a definite relationship with compression ratio 
and is directly proportional to the cost of fuel for any compression ratio. 
For a given dope, the carbon-removal saving is principally a fixed item which 
varies only with the cost of removing the carbon. With low fuel costs no 
saving seems to result from the use of doped fuels with the present compres- 
sion ratios. With higher fuel costs the net paving becomes considerable. For 
30-ct. gasoline a net saving of more than 150 per cent of the doped cost is 
shown for compression ratios varying between 6.8 and 7.8 to 1. The economy 
of the use of doped fuel at a compression ratio of 5 to 1 depends entire upon 
carbon-removal saving, a low cost of carbon removal and long mileage before 
removing carbon making the use of doped fuel uneconomical, and vice versa. 
Under actual operating conditions at the lower speeds, the fuel economy result- 
ing from higher compression with the existing gear ratio will be less than 
expected from a full-load analysis. The expected fuel economy, better per- 
formance at the higher speeds, higher maximum speed, and lower engine 
speeds can be obtained by decreasing the gear reduction when decreasing the 
compression. 

Metallic colloids and knock sux>pression, H. L. Oiin and W. J. Jebens 
(Ind/us. <md Engin. Chem., 21 (1929), No. 1, p. 43, fig. i).— A brief report of 
studies conducted at the University of Iowa is presented, in which tests were 
made of the antiknock properties of nickel colloids prepared at different tem- 
peratures in a laboratory engine using ordinary gasoline. The results show a 
successive decrease in useful compression ratio as the temperature of decompo- 
sition is raised. At 69*^ 0., the product is nearly as effective as the fuel with 
undeccmposed nickel carbonyl, but at 85** the improvement becomes negligible. 

Data are also presented on the antiknock properties of lead colloids prepared 
at different temperatures. 

Utilization of electric equipment on the farm, F. J. Zink and F. D. Pains 
(lowo Agr. Col. Off. Pub., 27 (1928), No. 10, pp. 58, figs. J7).— This report on 
the Iowa project on rural electrification contains information and suggestions 
useful to farm operators and others interested in the problems connected with 
the use of electricity on the farm. A general summary is attached irelating to 
the kinds of electrical equipment on 11 farms at Gamer, Iowa. 
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Lighting is considered by the farmers to be the most important use of elec- 
tricity on the farm. The electric farm motor is recognized as being more 
desirable than either the small stationary engine or the windmill. 

luTestigations In the relation of electricity to agriculture {Oregon 8ta, 
Bien. Bpt. 1925-26, pp, 107, 108). — A summary is given of work done by the 
station on the application of electricity to agriculture as part of the work of 
the Oregon Committee on the Relation of Electricity to Agriculture. Special 
attention has been devoted to prune, hop, and walnut drying, electric lighting 
of poultry laying houses, and electric brooders. 

Electricity on the farm {Oregon 8ta. Bien. Bpt. 1925-26, p. 39). — ^In experi- 
ments on hay hoisting the results indicated that the most desirable type of 
hoist is one having two drums, one for the pull-up cable and the other for the 
pull-back cable. These drums should be geared so that the two cables trav^ 
at approximately the same speed. The results further showed tliat the power 
hoist will not put the hay into the barn much faster than will a team, but that 
one team and one man can be eliminated from the hay crew. 

Self-cleaning thresher for single plants, J. B. Habbinqton {8ci. Agr.^ 8 
{1928), No. 9, pp. 567-569, figs. 3). — ^TMs is a contribution from the University 
of Saskatchewan, which was presented at the annual meeting of the Western 
Canadian Society of Agronomy, Winnipeg, Man., December, 192’7. It briefly 
describes a machine for threshing and cleaning the seed of single plants 
rapidly. 

Portable brooder house with composition boardl siding, D. O. Kennabo 
{Ohio 8ta. Bimo. Bui., H {1929), No. 1, p. 26, fig. 1). — ^This brooder house is 
briefly described. 

Scraper for cleaning droppings boards, D. C. Kennabu {Ohio 8ia. Bimo. 
Bui., H {1929), No.^ 1, p. 8, fig. 1). — ^A steel scraper is described and illustrated. 

Refrigeration, J. A. Moyeb and B. U. Fettz {New York an^ London: MoQraw- 
Bill Book Oo., 1928, pp. figs. 186). — This is a handbook on refrigera- 

tion, including particular reference to household automatic refrigerating machines. 

• It contains chapters on refrigeration methods, systems of refrigeration, proper- 
ties of refrigerants, compressors for refrigerating plants, household mechanical 
refrigeration, operation of refrigeration systems, thermodynamics of refrigerat- 
ing systems, refrigeration economics and plant testing, ice making, cold-storage 
construction, air circulation and ventilation in cold storage, cold storage of 
foods, and air conditioning and cooling; and an appendix on problems in refrig- 
eration, and one containing tabular and graphic working data. 

EXIEAL ECOirOlinCS AND SOCIOLOaY 

[Investigations in agricultural economics at the Delaware Station, 
102T-d2l8] {Delaware 8ta. Bui. 158 {1928), pp. 7-10). — ^Results of investiga- 
tions are given as follows : 

The fifMrketing of Delaware sweet potatoes, C. L. Benner and H. S. Gabriel. — 
The investigation so far shows that during the last ten years Delaware has been 
losing the markets of the Middle West, that too large a proportion of ofC-slzed 
and irregular-shaped potatoes are produced and sent to market, that potatoes 
are not strictly graded and are sold chiefly to local brokers, that the largest 
number of Delaware sweet potatoes go to market in December, January, and 
February, and that Delaware growers receive from 26 to 60 cts. per bushel less 
than New Jersey growers. 

Tho taatatkm of Delwioare farms, M. M. Daugherty.— The State’s expenses , 
increased from $580,424 in 1912 to $6,556,124 in 1927. The larger increases in 
expenses were general govermnent $445,367, education $2;481,642, hl^way 
43482—29 6 
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expenditures $2,170,300, developments $122,844, and social welfare $413,969* In 
New Castle County during the same period expenses increased from $563,542 to 
$1,778,139, the larger increases being general government $307,774, roads 
$422,423, social welfare $126,008, debt retirement $95,000, and interest $217,360. 
The amount realized from the real estate tax by the State increased during the 
period from nothing to $625,949, and by New Castle County from $361,142 to 
$1,440,546. The receipts of the State from the corporation and franchise tax 
increased $2,105,035, from business taxes $2i3,917, from income tax from nothing 
to $1,622,178, from inheritance tax $182,193, and from highway revenue 
$1,342,692. 

It was found in one county in 1924 that the modal assessments of urban and 
rural property were 60 and 76 per cent, respectively, and that the larger the 
sale value of a property the lower the rate of assessment 

[Investigations in rural economics at the Ohio Station] {Ohio Std, Bimo, 
Bui,, 14 (1929), No, 1, pp. 27-32). — ^Results of investigations in rural economics 
are reported as follows : 

The operation of large lewid holdings Ohio, P. G. Minneman and J, I. 
Falconer (p. 27). — A table is given showing the metliods of operating 123 farms 
of over 500 acres in 12 counties. 

Farm l)U8ine89 su^mmaries for 1925-26-27, J. I. Falconer (pp. 28-31) . — Data 
from 820 summaries for the three years are tabulated, as were those previously 
noted (E. S. B., 56, p. 285). 

In4etB numbers of production, price, and imome, J. I. Falconer (p. 32) . — The 
table previously noted (E. S. R., 60, p. 488) is brought down through October, 
1928. 

An agricultural survey of the Charleston area, A. M. CAUKurF (South Caro- 
Una 8ta. Bid, 25S (1928), pp, 62, figs, 23; aba, in South OaroUna Sta, Rpt, 1928, 
pp, 8-10, fig- !)• — ^The characteristics of the area as to climate, soils, population, 
tenancy, land utilization, transportation, marketing, and production of truck, 
meats^ poultry and eggs, dairy products, cotton, com, potatoes, and other prod- 
ucts are described. Tables are given showing for 1927 the shipments of truck 
from the Charleston area and the Inbound shipments to Charleston by water and 
rail, by months, of fresh fruits and vegetables, meats and eggs, and dairy 
products and feeds. 

Using the records obtained for 1927, an analysis was made of the organization 
of 50 truck farms and 53 general farms In the area. In the case of the truck 
farms, the 16 farms with profits of $3,000 or over compai'ed with all the farms 
had an average of $9,243 less capital invested ; 48 acres less in farms ; 50 acres 
more cropped area, Including second crops, of which 26 acres more were in pota- 
toes, 11 acres more in cabbage, and 21 acres more in com ; $16 less total ex- 
penses and $6 less expenses of labor per $100 of income ; 4 more work animals ; 
4 bbls. greater yield of potatoes and 69 crates greater yield of cabbage per 
acre; and $7,721 greater profits. The percentages of total recdpts from pota- 
toes and cabbage were 66 and 21, respectively, on the 16 farms, as compared with 
59 and 17, respectively, on the 50 farms. 

In the case of the general farms, the 12 making profits of $500 or over com- 
pared with all the farms had 69 acres more pastured ; 26 acres more in cotton ; 
20 acres more in com; 33 acres more in legumes; 90 acres more cropped, in- 
cluding second crops ; 1 cow, 9 hogs, and 104 more chickens per farm ; $17 less 
total expenses and $12 less labor expenses per $100 of income ; 13 bbls. greater 
yield of potatoes, 12 lbs. more of cotton, and 2 bu. greater yield of com per 
•acre; the value of com produced $2, potatoes $91, and all crop® $15 more per 
acre; livestodk $1,863 more per farm ; and profits ^,069 more. The percentages 
of total receipts from potatoes, livestock, and cotton were 8, 24, and 35, respee- 
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tively, for the 12 farms^ as compared with 6, 21, and 43, respectively, for the 
63 farms. 

This study was made In cooperation with the Bureau of Agricultural Eco- 
nomics, U. S. D. A. 

What one-third of the counties of North Carolina have done and are 
doing, O. B. WiXLiAMS {North Carolina 8ta. Agron. Inform. Circ. 19 {1929), 
pp. 7, fig. 1). — ^An interpretation (mimeographed) of some of the 1925 census 
figures for 34 North Carolina counties as to crop values, fertilizer expenditures, 
and percentage of total cultivated acreage planted to cotton, peanuts, and 
tobacco. 

An economic study of the apple industry of Utah, 1926—1927, W. P. 
Thomas and P. V. Oabdon (Utah 8ta, BiU. 208 (1928), pp. 72, figs. 2i).— This 
bulletin presents the results of a study made in cooperation with the U, S. J>. A. 
Bureau of Agricultural Economics as part of a national study of the apple 
situation. Graphs and tables are given showing the apple production and the 
trends of such production in the United States, Utah, and the box and barrel 
areas of the United States, 1910-1926; carload shipments by States, 1917-1925, 
and by counties from Utah, 1920-1926; the number of trees bearing and non- 
bearing in the United States by districts, 1910, 1920, and 1925, and in Utah by 
counties, 1925 ; the age and varieties of trees in 126 Utah commercial orchards 
in 1926 ; indexes, 1910-1927, of Utah apple prices, prices of all farm commodi* 
ties, and prices paid by Utah farmers for commodities bought; the average 
prices by years, 1922-1926, received by Utah growers for various varieties of 
apples; average monthly prices, September to February, 1921-1927, at Los 
Angeles of different varieties and grades; average monthly distribution, 1921- 
1926, of carload shipments; final destination by States of carload shipments of 
Utah apples, 1922-1926 ; and the monthly 901 d*'Storage holdings of apples in the 
United States, November 1, 1915, to June 1, 1927. 

Farm business records for 1926 were collected from 126 Utah commercial 
apple growers and classified into groups according to acreage in apples as 
follows ; Group 1, 5 acres or less ; group 2, 5.1 to 10 acres ; and group 3, 10 
acres and over. Tables are given showing by groups the size of orchards; 
bearing acreage; yields; prices received; ca^ outlays for different purposes; 
returns; capital invested; acreage in different crops; number of livestock of 
different kinds; receipts from fruits, crops, and livestock; farm expenses for 
different purposes ; farm income ; etc. 

Twenty-seven special records of the costs of producing apples in Utah for 
the crop year 1926-27, and 30 for the crop year 1927-28 are used as the basis 
of tables showing different items of cost of producing, packing, and marketing 
apples. 

The total cost of production, Including operator’s time but excluding packing 
and grading, was $115.84 per acre, or 65.6 cts. per bushel, of which 70 per cent 
was fixed overhead not dependent on yields. Packing, grading, and loading 
on cars averaged 33.3 cts. per bushel, and the average marketing cost was 9,5 
cts. per bushel. The average total incomes for the different groups were group 
1, $1,015 ; group 2, $1,013 ; and group 3, $1,503. The farm Income and the labor 
income for the 10 most profitable farms were $4,386 and $3,248, respectively, 
and for the 10 least profitable farms, — ^$811 and —$2,011, respectively. 

The author concludes that the indications are that the apple industry in Utah 
will be more stable in the next decade than in the last, as the relation between 
apple production and population for the United States will be more favorable 
during the next 10 years. 

Grapefruit, H. B. Wsxxman and E. W. Bbajjn {CaUfomia Bta, Btd. 46S 
(1928), pp. S5, figs. 8).— Tables and graphs are presented and discussed lowing 
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for a period of years tlie acreage of grapefruit in the United States by States 
and in California by counties, the trends of and seasonal variations in ship- 
ments, car unloads in imjwrtant markets in 1927 by States of origin, amounts 
canned, trends of, factors affecting, and seasonal variations in prices, and the 
United States foreign trade. 

The United States production was 3,611,000 boxes in 1919, 8,714,000 boxes in 
1926, and 7,731,000 boxes in 1927. While the general imports decreased from 
299,000 boxes in 1923 to 236,000 boxes in 1927, the shipments from Porto Rico 
increased from 375,000 boxes in 1919 to 462,000 and 748,000 boxes, resx)ectiv^y, 
in 1923 and 1927. Exports from the United States increased from 260,000 boxes 
in 1923 to 625,000 boxes in 1927. The per capita consumption in the United 
States was 2.4 grapefruits in 1919, 5 in 1924 and 1925, and 4.4 in 1927. 

While per capita consumption and exports will probably tend to increase to 
some extent, normal conditions in Florida, the increase of bearing acreage in 
the United States, most of which is not yet in full bearing, from 66,445 acres 
in 1924 to 118,068 acres (estimated) in 1928, and the nonbearing acreage, esti- 
mated at approximately 44,300 acres in 1928, indicate that the present high 
level of prices, particularly in the winter months, will not be maintained. 

Prone supply and price situation, S. W. Sheae {California St a, Bui, ^62 
{1928), pp. 69, figs, 14) .—Tables and graphs are presented and discussed showing 
the production of and the outlook for the production of prunes in California, 
the Pacific Northwest, and foreign countries ; international trade ; the general 
fruit situation; consumption of dried fruits; and the size, quality, and prices 
of California prunes. The problems of adjustment in the industry are 
discussed. 

The author concludes that, on the average, prune prices for several years 
will be unprofitable for a large percentage of growers unless methods are im- 
proved, costs of marketing reduced, inferior grades eliminated from the market, 
and the costs of production materially reduced. 

Irish potato outlook, South Carolina, 1929, W. G. Jensen and A. M. 
Caekuef {South Carolina Sta. Circ, 34 (1928), pp, 16, figs, 4)* — ^This circular 
discusses the acreage, production, costs of production, and demand for and 
prices received for potatoes with a view of guiding South Carolina farmers in 
making plans for 1929 plantings. 

The marketing of tobacco, O. B. Jbsness {Kentucky Sta, Bui. 287 (1928), 
pp. 239-270). — ^Incfiuded are tables showing the yearly production of different 
types of tobacco by States, 1923-1927, and the total for the United States, 
1909-1927; production of the more important countries of the world, 1909- 
1913, and by years, 1924-1927 ; annual exports by types of leaf tobacco from 
the United States, 1924-1927, and to important countries, 1927; annual yi^ds 
of the various United States internal-revenue taxes, 1925-1927; returns of 
State taxes on tobacco; use of leaf tobacco for different products, 190<>-'1925; 
and the average yearly prices of tobacco of different types sold for growers by 
loose-leaf war^ouses in Kentucky, 1916-1927. 

The organization of the trade, methods of marketing, trends in the indus- 
try, and the marketing problems are discussed briefly. 

The relation of the basic-surplus marketing plan to mine production in 
the Philadelphia milk shed, F. F. IiINZngeb {Bennsglvania Sta. Bui. 231 
(1928), pp. 63, figs. 22).— This study Is limited to the problems of milk pro- 
duction arising under the basic-surplus plan and was made to ascertain (1) 
the rdation of the average accomplishments for the region to those of certain 
groups of farmers in the adjusting of production, (2) the differences of degree 
of adjustment in different areas, (3) the Influence of type of farming on the 
degree of adjustment, (4) how production in other sections of the State com- 
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pares with that under the basic-surplus plan in the Interstate territory, (5) the 
methods used to even up seasonal production, and (6) the Influence of such 
methods on the cost of milk production. The data used were obtained chiefly 
from 691 farm records obtained through questionnaires sent out in the spring 
of 1926 to members of the Interstate Milk Producers’ Association; from 
records of that association; from records of 76 cow testing associations from 
1921 to 1927, inclusive, covering 9,518 cows; and ffom records from 5,317 
cows of feed consumed by 3-month periods for the years 1925, 1926, and 1927. 

Tables and charts are given showing by areas and by types of farming in the 
interstate territory the size of farms ; acreages in crops and pasture ; number of 
dairy cattle; receipts from crops, milk, and livestock, poultry, and eggs; and 
the monthly variations in milk production per* farm, October to September, 
inclusive, 1921-22 and 1924-26, and from October, 1925, to June, 1926, inclusive. 

The percentage of the total production sold at the basic price increased from 
78 per cent in 1920 to 92 per cent in 1925, and decreased to 88 per cent in 1927. 
From 1921 to 1926 the monthly range in production decreased from 64 to 23 
per cent of the average monthly production. From 1925 to 1927 it increased to 
41 per cent. 

Other tables and charts based on cow testing association records show that for 
the basic-surplus plan and the nonbaslc producers in the Interstate territory 
and for the western and northern territories of the State the pounds of milk 
produced per cow per year, 1922-1027, and the percentage distribution of amma l 
production; and for the basic-surplus plan and the nonbasic producers in the 
interstate territory the percentages of annual production and of fat in milk in 
each quarter of the year of the cows freshening in the different months. 

Blghty-two per cent of the farmers reporting attempted to increase the basic 
amount of milk by having cows freshen in the fall, 70 per cent by increasing the 
feed in the fall, and 27 per cent by purchasing cows in the fall. Twenty-one 
per cent decreased the surplus milk by feeding milk to farm animals, and a like 
per cent by selling cows. 

Tables and charts are given showing by the basic-surplus plan and the non- 
basic producers in the Interstate territory and for the western and northern 
territories the variations by quarters of the year in the pounds of grain fed 
per cow ; the number and percentage of cows freshening from August to Novem- 
ber each year from 1922 to 1027, inclusive ; and the milk production and feed 
consumed by cows freshening in different months. 

The place for the combined harvester-thresher, M. L. WmsoN, S. B. John- 
son, B. A. Starch, and B. J. Beix, jb. {Montana 8ta, Rpt. 1927, pp, 71, 72). — 
The average costs per acre of operating combines on 60 farms studied in the 
Judith Basin were man labor 28.3 cts., fuel 28.2, oil 4.6, repairs 4.1, depreciation 
84.9, interest 16, and tractor 60 cts., making a total of $2.16 per acre, or 13.7 
cts. per bushel of grain, a saving of more than 8 cts. per bush^ over the cost 
with harvesters and threshers. Field losses averaged 2.6 per cent for combines, 

3.8 per cent for headers, and 6.1 per cent for binders. Threshing losses averaged 

1.9 per cent for combines and 1.1 per cent for stationary threshers. 

Orops and Markets, [January, 1929], (17. 8, Dept, Affr., Crops and Alar- 
kets, 6 {1929), No* 1, pp. S2, figs. 3).— The usual tables, graphs, reports, sum- 
maries, and notes are included. Special tables are given lowing the results of 
the December 1, 1928, pig survey and the estimated aggregated value, by States, 
of 22 crops for December 1, 1928, with comparisons for 1919 and 1927. 

Statistics of fats, oils, and oleaginous raw materials (17. fif. Dept. Agr., 
Btatis. Bui. 24 {1928), pp. 88, figs, 5). — Statistics are included of the annual 
production in the United States and foreign countries; the yearly Imports and 
exports of leading countries; imports, exports, and reexports of the United 
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States by months; prices by months at Important markets; revenue derived 
from tariff in the United States by years, 19ia-1926; and the annual supply 
and distribution in the United States of over 20 oleaginous raw materials and 
about 40 vegetable and animal oils, fats, and greases. In general the statistics 
are for the years 1913 and 1919-1926. 

FOODS— HUMAN NUTEITION 

The Japanese Imperial Government Institute for Nutrition, O. Santos 
iPMUppim Agr., 11 (192B), No. 5, pp. 215-221).— This is a description of the 
origin of this institute, its buildings, research staff, equipment, and program of 
work, with a brief note on the organization and work of the Japan Nutrition 
Association, which at present is furnishing school lunches to more than 10,000 
public school children. The published reports of some of the investigations 
which have been completed at the institute for nutrition have been listed previ- 
ously (E. S. R., 60, p. 290). 

[Pood, nutrition, and diet] (Amer, Med., n. ser., 8S (1928), No. 11, pp. 
151-929, figs. 14).— This entire issue of this journal, including editorials, origi- 
nal articles, and book references, is devoted to the general subject of foods and 
nutrition. The original articles and authors are as follows: Supplementary 
Relations Among Nutritive Values of Poods, by H. 0. Sherman (pp. 767-770) ; 
Accessory Dietary Essentials— Vitamins, by iBt. R. Oowglll (pp. 771-780) ; The 
Relation oC Vitamin B Deficiency to Infant Mortality, by B. Sure (pp. 781-786) ; 
T Vr^ik and Medical Science, by J. A. Tobey (pp. 786-792) ; Effectual Control of 
Milk Supplies, by J. W. S. McCullough (pp. 792, 793) ; The Superiority of 
Whole Wheat Bread, by J. P. Dyman (pp. 794r-798) ; Protein In Nutrition, by 
T. S. Harding (pp. 798-803) ; Minerals and Metabolism, by E. Browning (pp. 
803-806) ; The Importance of the Mineral Constituents in Diet, by G. W. Clark 
(pp. 807-811) ; The Acids of Fruits, by E. K. Nelson (pp. 812-816) ; Diet in 
Health and Disease, by V. E. Levine (pp. 815-826) ; The Influence of Nutrition 
on General Health, by E, E. Marcovicl (pp. 826-837) ; Sugar-Saturated, Vitamin- 
Starved America, by S. Harris (pp. 837-844) ; The Effect of the Manner of 
Eating on Digestion, by W. E. Pitch (pp. 844-852) ; Aids to Adequate Infant 
Feeding, by C. U. Moore (pp. 852-857) ; The Use of Concentrated Poods in 
Infant Feeding, by J. L. Rogatz (pp. 858-864) ; Suggestions for Simidifying 
Infant Feeding, by W, A. McGee (pp. 864-867) ; Pood Allergy in Infants, by 
B. Ratner (pp. 868-870); Malnutrition: Its Dietetic Management, by G. W. 
Kutscher, jr. (pp. 871-874} ; Anorexia Nervosa, by H. M. Grecnwald (pp. 876- 
880) ; A Pew Reflections on the Present Position of Infant Feeding in England, 
by E. Pritchard (pp. 881-883) ; Pacts and Fancies in Digestive Tract Diets, by 
P. B. Davidson (pp. 883-890) ; The Low Residue, High Caloric Diet, by G. E. 
Knappenberger (pp. 890-895) ; The Dietary Factor in the Treatment of Tuber- < 
culosis, by D. C. Martin (pp. 895-903) ; The Diet in Cases of Myovascular In- 
sufficiency, Hypertensdve Group, by C. J, Brim (pp. 903, 904) ; Newer ainical 
Knowledge Pertaining to Insulin, by E. S. Du Bray (pp. 904-907) ; Diet and 
Insulin in the Treatment of Uncomplicated Diabetes, by P. S. Modem (pp. 
907-913) ; Some Skin Manifestations and Their Relations to the Disturbances 
of the Gastrointestinal Tract, by L. Spira (pp. 913-918) ; and The Importance 
of Allergy in Prescribing Diets, by E. Hollander (pp. 918-920). 

Pood and health, D. Dickins (Mississippi Sta. Bui. 255 (1928), pp. 20, 
figs. 4 )* — A popular presentation of the lessons to be learned from the quantita- 
tive food consumption reported previously (B. S. R., 69, p 189), with suggestions 
for improving the diet of the families studied. 



1929] 


FOODS — ^HITMAlfr K-UTBITION 


787 


The inflnence of food upon longevity, H. O. Shbeman and H. L, Campbell 
{Natl. Acad. ScL Proo., U {mS), No. It, pp. S5B-S55).— A statistical study is 
reported of the duration of life of about 200 rats upon each of the two diets 
used so extensively in the authors’ laboratory, diet A consisting of % dried 
whole noiilk and % ground whole wheat, and diet B of % dried whole milk and 
% ground whole wheat, with salt to the extent of 2 per cent of the weight of 
the wheat. 

The rats on diet A consisted of 92 males and 128 females and on diet B 80 
males and 99 females. With both males and females the average duration of 
life was about 10 per cent longer upon diet B than upon diet A, the exact 
figures being 59±16 days for males and 60±16.2 for females. The difference 
between the mean lengths of life upon the two diets was 3.7 times its probable 
error. Distinct differences in favor of diet B were also shown in compari- 
sons of the median length of life and the percentages of individuals living over 
800 and 9^ days. 

Attention is called to the fact that the poorer of the two diets is adequate 
although not optimal, and that probably the better of the two is capable of 
improvement. 

Nutrition and longevity {Jour. Amer. Med. Assoo.y 92 (j(929), No. 1, pp. 
57, 58 ). — An editorial comment on the investigation noted above, with special 
emphasis on the fallacy of the view that heredity alone plays a part in 
longevity. 

Stimulation of growth of school children by small supplementary feed- 
ings, A. F. Moegan and L. Waeeen {Amer. Jour. Diseases Children^ $6 {1928) ^ 
No. 5, pp. 972-978 ). — ^This study of supplementary feeding of school children 
differed from preceding ones in the series (B. S. B., 58, p. 693) in that the 
school selected was one in which the diildren were all of a low economic status 
and presumably were not getting suffldlent food at home. The supplementary 
lunches given three comparable groups of from 40 to 60 children each “were 
% pint of pasteurized whole milk, one large orange, and two soda crackers with 
sugar filling, the different materials furnishing 160, 80, and 125 calories, respec- 
tively. The feeding was continued for 10 weeks, with physical examinations and 
measurements of weight and standing height at the beginning and end of the 
period. At the beginning about half of each group were more than 7 per cent 
underweight for height and age as judged by the Baldwin-Wood standards, 
while in the control group receiving no supplementary feeding there were only 
3 children who were more than 7 per cent underweight. 

The average percentages of the expected gains for the four groups were 
milk 104, orange 76, crackers 102, and no supplement 22, The much higher 
gains of the milk and cracker groups are thought to indicate that the greatest 
need of these children was for extra calories. The authors are of the opinion 
that the best type of food foij the supplementary feeding of undernourished 
children can not be selected without careful consideration of the prevailing 
home conditions. The results obtained led to the recommendati<Hi of milk or 
crackers or preferably both as the supplementary lunch. 

Health studies of negro children.— -11, The physical status of the urban 
n^gto child: A study of 5,170 n^o school children in Atlanta, Ga., B. B. 
Steeling {PuJ>. Health Bpts. iU. S.h 43 {1928), No. 4B, pp. 2713-2774, «9),— 

In this detailed report of the results of a study of the physical status of over 
5,000 negro school children of Atlanta, Ga., comparisons are included of various 
measurements of boys and girls in the present study with reported data for 
, rural negro children of the same age and sex and for urban white children. 
Among the many points brought out are the comparative freedom from 
caries, 64 per cent of the children having excellent or good teeth, the 
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low incidence of goiter, and the comparatively low previous incidence of 
rickets. As judged by the clinical evidence obtained, 46 per cent of the entire 
number were in a state of good or excellent nutrition, 35 per cent fair, and 20 
per cent poor nutrition. More girls than boys were in the good nutrition group 
at all ages. 

The rural negro children of school age were in general slightly taller and 
heavier than the Atlanta urban negro children of the same age. The growth 
relationships of the sexes in the white and negro children were different. 
The negro girls exceeded the negro boys in height much earlier and in weight 
slightly earlier than was the case with white girls and boys. After the age of 
6 the white boys were lightly taller and heavier than the Atlanta negro boys, 
and the negro girls than the corresponding white girls. 

A list of 41 references to the literature is appended. 

A nutrition investigation of negro tenants in the Yazoo-Mississippl 
Delta, D. Dickins {Mississippi 8ta. Bui. 254 (1^28), pp. 52, flgs.yX5). — ^This 
study of the food habits of negro tenants in four typical counties of the 
Yazoo-Mississippi Delta was conducted by the inventory method, daily records 
being kept for a month by the housewives enrolled under the supervision of 
two intelligent negro women in each of the four counties. In all, records were 
obtained for 80 negro families, 78 tenants and 2 renters, including 386 indi- 
viduals. The study was made during the last half of February and the first 
half of March, 1927. During February the negro tenant is usually without 
supplies from the landlord, while in the working season beginning March 1 
he receives cash and supplies. The methods followed in analyzing the data 
were essentially the same as those in the previously reported dietary study 
conducted among white families in two sections of Mississippi (E. S. B., 69, 
p. 189), and the results obtained have been compared with this and also with 
an earlier study of Atwater and Woods of the food of the negro in Alabama 
(B. S. B., 9, p. 160). 

The dietaries were much lower in energy value and in protein, calcium, 
phosphorus, and iron than those of the white families studied. The average 
values were 95 per cent of the usual standard for energy, 85 per cent for 
protein, 77 for calciiim, 75 for phosphorus, and 81 per cent for iron. The 
dietaries were composed largely of cereals, fats, and sweets, only 44 per cent 
of the money value of the food coming from the farm. Milk did not appear 
at all in 12.5 per cent of the records and in all furnished only 8.7 per cent of 
the total calories. Of the other food groups, meat, eggs, and cheese famished 
3.6 per cent of the total calories, fatty foods 29.0, sweets 11.6, cereals and 
breads 41.2, and fruits and vegetables only 6.3 i)cr cent. 

There seemed to be little difference in the dietaries of families living on 
plantations in which the settlement was in supplies from those receiving cash 
settlement or cash and supplies. The average money value of the food con- 
sumed per man per day was 21 cts., with an average expenditure of 32 per cent 
of the income. 

The author is of the opinion that “these dietaries offer one explanation for 
the high death rate, frequent Illnesses, lack of energy, lowered resistance to 
infectious and contagious diseases, of negroes in Mississippi. They explain, 
at least in part, why pellagra occurs so frequently in the Delta counties and 
among negroes in particular.” It Is stated that in localities in which home 
demonstration work has been well established there has been marked Improve- 
ment In the extent to which food is produced on the farm. 

Folish food habits, M. Mobzkowska and D. McIatjohliit {Jour. Ainer. Dietet 
A«soc., 4 (X9B8), No. 3, pp. l4B-^jt48). — Data are reported on the food consump- 
tion of a representative family of the peasant <dass and one of the squire dlass 
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In Poland, of a group of 30 girls and 3 teachers in a school of domestic science, 
and of the inmates of a girls’ and a boys* orphanage. The data for the family 
groups were obtained by weighing the food dally for 2 weeks and for the other 
groups from detailed records kept by the institution housekeepers. Differences 
for age, sex, and activity were calculated on the unit basis according to the 
reconamendations of Hawley (B. S. R., 58, p. 84) . 

According to the accepted standards, the diet of the squire’s family was 
adequate in all respects, of the peasant family slightly low in energy value, and 
of the domestic science group slightly low In energy, protein, and phosphorus 
and very low in calcium. The orphanage diets were very low in total energy 
value and deficient in nearly every respect, although in one of them the diet 
would have been adequate in other respects if of sufficient energy value. 
Calculations of the distribution of energy by classes of food showed a very low 
content of fruit and vegetables In the orphanage diets and of efiBclent protein 
in one of the orphanage groux>s and in the domestic science group. 

General information is Included on Polish food customs. 

The chemical composition of Philippine fishes, A. N. Balagtas (^Philippine 
Agr.i 17 (1928), No, 5, pp, 253-261), — ^Proximate analyses are reported for over 
30 varieties of fish obtained from local markets in Los Banos and Manila, P. I. 
Descriptions are Included of representative samples. 

Cooking beef according to the cut, L. M. Alexander and F. W. Yeatman 
(U, 8, Dept, Agr, Leaflet 17, rev, (1928), pp, 8, figs, 7).-— In this revision of the 
leaflet previously noted (B. S. R., 68, p. 491) additional recipes are given for 
mushroom sauce, Yorkshire pudding, Swiss steak, broiled Hamburg steak on 
onion rings, and beef croquettes. 

Baking bread at a high altitude (Wyoming 8ta, Ept,, 1928, pp, 154, ^55 ), — 
This progress report brings out the fact that cracks in the crust of bread baked 
at high altitudes are due in part to relatively low humidity and may be avoided 
by increasing the humidity in the proofing chamber and oven. 

How the experimental baking test has developed, 0. L. Bbookb and B. C. 
Sherwood (Cereal Chem,, 5 (1928), No, 5, pp. 366-874.)— This is a brief review 
of the literature on the subject, including references as early as 1849. The 
earlier tests were made for the purpose of determining only the yield of bread. 
The tendency of European workers has been toward the development of a test 
In which a small quantity of flour is used to produce a loaf having character- 
istics analogous to those of the larger loaf. In general a uniform procedure is 
followed except that the amount of water is varied. In the United States 
there have been two main tendencies, (1) to determine the maximum volume 
that a flour will yield, in some cases with the addition of stimulants to a large 
percentage of yeast, and (2) the attempt to vary the baking procedure, par- 
ticularly fermentation time, in such a way as to produce an ideal commercial 
loat The present tendency is to establish fixed conditions for the baking test, 
with flour as the only variable. 

The mechanical method of modification of dough, 0. O. Swanson (Cereal 
Chem., 5 (1928), No. 5, pp. 37 5-385) .—On the basis of tests of different flours 
by various cereal chemists, the conclusion is drawn that the mechanical method 
of modification of flour according to the method and apparatus devised by the 
author (B. S. B., 55, p. 692) is of greatest value in baking tests in revealing 
weaknesses in the new and unknown varieties of wheat, but is more severe 
than necessary in testing commercially important wheats. The mechanical 
method is considered by the author to indicate fermentation tolerance indi- 
rectly as far as this is related to the quality of the gluten material. As a test 
for protein it is thought to indicate quality rather than quantity, and thus to 
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give results differing considerably from those obtained by the conventional 
methods. 

A study of the factors affecting the Jellation of fruit juices and pectin 
solutions* P. B. Myees and G. L. Baker {DBlo/ware 8ta, Bui, 158 {1928) ^ pp, 
progress report on a continuation of the Investigation previously 
noted (B. S. R., 67, p. 592) deals with the effect of time of boiling and of 
acidity on the extraction of pectins from lemon albedo, previously leached in 
alcohol, dried, and ground. 

On boiling this material with water or water containing acid, It was found 
that a rapid hydrolysis of the pectin with subsequent decrease in its jellying 
power occurred with increase in the time of boiling, particularly during the 
first 16 or 20 minutes. The yield of pectin, however, increased with the time 
of boiling during the extraction, the maximum increase occurring during the 
same time interval (15 or 20 minutes). “ Obviously the time to boil the pectic 
material during extraction is therefore at that point where the product of the 
yield times the parts of sugar one part of pectin will support is the greatest, 
for at that point the greatest quantity of jelly is obtained.” 

The quality and yield of pectin were found to be determined by the H-ion 
concentration rather than the total titratable acidity of the extracting medium. 
With an increase in the H-ion concentration the quality of the resulting 
pectin increased to a maximum and then decreased abruptly. The most favor- 
able reaction for jellying was at approximately pH 2.45. The yield of pectin 
Increased with increase in H-ion concentration. 

Cut-out tests on canned fruits {Oregon Sta, Bien, Bpt, 1925S6, p, 89 ), — 
Cut-out tests on fruits canned during a single season following the standard 
methods of the Northwest Oanners Association showed very little variation in 
the cut-out of the sirup from the beginning to the end of the picking season. 
This is attributed chiefly to the fact that various crops of fruit are coming in at 
different times, making the percentage of ripe and partly ripe fruit approxi- 
mately the same throughout the season. 

Effect of spray upon perforation in canned goods {Oregon Sta, Bien, Rpt, 
1925-86, p, 90). — Sulfur spray residues on gooseberries and cherries were found 
to cause a high percentage of spoilage of the fruit throu^ perforation when 
canned. 

Studies on colour tests for sterols and vitamin A, I, n, F. Wokes 
{Biochevn Jour., 28 {1988), Rob. S, pp. 830-855; 4, pp. 997-1006, figs. 5).— In the 
first of these papers, Sterol Tests, a comparison of various color tests for sterols 
and for vitamin A has shown that blue colors differing from those produced with 
solutions containing vitamin A only in their greater stability and in the order 
of color change may be obtained from sterols and certain derivatives with 
antimony i)entachloride, acetic anhydride and concentrated sulfuric add, vita- 
min reagents on ergosterol in high initial concentration, and vitamin reagents 
on sterols treated with oxidizing agents, formalddiyde, or acetic anhydride. Ir- 
radiation of the sterols may cause the colors to become more transient. In some 
cases the sequence of colors is from red to blue, while in others the sequence is 
from blue to red as in the vitamin A tests. 

Mixed oxidation products of dholesterol yield with vitamin reagents blue 
colors gradually changing to red. Attempts to isolate pure substances giving 
initial blue colors have been unsuccessful, only red chromogens being obtained. 

In the second paper, A Spectroscopic Study of the Colorations Attributed 
to Vitamin A, the author reports a spectroscopic study of the colors pro^ 
duced by arsenic and antimony trichlorides on a series of cod-liver oils and 
concentrates whose vitamin A content had been determined by feeding testa 
The rapidity with which the color fades in the arsenic trichloride test naade it 
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necessary to work very rapidly, and the results obtained were not as clear cut 
as wltb the antimony trichloride. In each case, however, two characteristic ab- 
sorption bands were obtained, the initial bands being at about 687/i/* for arsenic 
trichloride and for antimony trichloride and the second bands at 475 and 
QSOfAfi, respectively. A gradual change was noted from the stage giving the 
initial to that giving the final band, the change being accompanied by a gradual 
and measurable loss in blue color and gain in red color. 

The Importance is emphasized of taking into account the time factor in any 
study of vitamin color reactions. Attention is also called to the fact that the 
color tests have thus far been obtained “ not on pure substances but on oils and 
concentrates of complex composition, probably containing a number of different 
sterol derivatives. A direct connection has still to be proved between the vita- 
min and the chromogen responsible for the characteristic absorption bands here 
described. T[?he blue colors attributed to vitamin A, and the absorption bands 
which have now been shown to characterize them, can not be considered specific 
until they can be obtained from a definite chemical compound which possesses 
the physiological properties of the vitamin.” 

Vitamin A as an anti-infective agent, H. N. Gbeen and E. Meixanbt (Brit 
Med. Jour., No. S587 (1928), pp. 691-696 ). — ^Following a review of the literature 
on the relationship between lack of vitamin A and susceptibility to various in- 
fections, the authors present tabulated data showing the incidence of xeroph- 
thalmia, tongue abscesses, infection of the alimentary tract, kidney infection, 
bladder stone, and bladder infection in 45 rats kept until death on a diet lacking 
in vitamin A, but with vitamin D furnished by irradiated cholesterol or radio- 
stol. Data are also given for smaller groups on diets deficient in vitamin D as 
well as vitamin A and with various added substances. 

Among the entire number of 93 vitamin A-defident animals examined, aU 
showed lack of adipose tissue and general visceral atrophy and all but 2 showed 
evidence of infection in some site. Abscesses at the base of the tongue, as noted 
by Sherman and Munsell (E. S, B., 54, p. 89), were found in 72 per cent of the 
entire number and in 90 per cent of those surviving for longer periods than the 
average. Infection of the lungs occurred in only 9 per cent, while xerophthalmia 
was evident in over 88 per cent, Infection of the alimentary tract in 21, infection 
of the kidney or bladder in 44, and pus in the nasal sinuses or middle ear in 20 
per cent. In none of the 60 control animals receiving vitamin A in the form of 
dried cabbage, cod-liver oil, or butter was there any evidence of such infection. 
In a series of several hundred rats receiving adequate vitamin A and little or 
no vitamin D only two instances of gross infection were found. 

These results are thought to give further confirmation to the significance of 
vitamin A in raising bodily resistance to infection. It is suggested that the 
effect may be due solely to the favorable medium for bacterial growth provided 
by obstruction as a result of desquamated keratinized cells or to a combination 
of this and a diminished resistance to infection. The possibility is suggested of 
a similar relationship to lack of vitamin A of the conunon suppurative processes 
found in man. 

Sparing action of fat on the antinenritic vitamin, H. M. Evans and S. 
Lepkovskt (Science, 68 (1928), No. 1161, p. 298).— A brief note stating that 
a lev^ of antlneuritic vitamin can be found on whidi all rats receiving no fat 
die in slightly over a month, while those receiving 10 per cent of fat live more 
than four months. Vitamin G and the fat-soluble vitamins A, D, and E were 
present in the diets used, and vitamin E could not be detected in the fats. This 
is thought to Indicate the sparing action of fat for vitamin F in certain un- 
known metabolic processes. 
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Biffect of storage on vitamin G in potatoes, J. E. Eiohakdson and E. 
Jacobs {Montana Sta. Rpt, 1927, pp. 78, 79).— In this progress report it is stated 
that Montana grown potatoes proved to be particularly rich in vitamin O as 
compared with potatoes tested in the Eastern States, and that there was no 
appreciable loss in vitamin 0 during eight months’ storage in well-ventilated 
storage cellars. With an average temperature of 40° F. and a relative humidity 
of 96 per cent potatoes cooked in the early period of storage appeared to be 
about one-fourth as rich in vitamin O as raw potatoes, but after six months’ 
storage proved unexpectedly to be practically as rich in vitamin 0 after cooking 
as an equivalent amount of raw potatoes. 

The colour reactions of substances containing vitamin D, W. A. Sexton 
{Biochem. Jour,, 22 {1928), No. 4» USS, 11S4)- — Tlie color reaction with 
aniline hydrochloride and aniline suggested by Shear* as specific for vitamin 
D has been found to be nonspecific for this vitamin, but to be given by the 
singly unsaturated ketones, as well as by irradiated ergosterol and cod-liver 
oil. This is in harmony with the theory that vitamin D is possibly a ketone, 
although it is pointed out that the ketone which may be produced during tlie 
irradiation of ergosterol is not necessarily the vitamin. 

The phosphomolybdic acid reagent proposed by Bezssonoff as a color reagent 
for vitamin D (E. S. R., 62, p. 313) was found to give no color with irradi- 
ated ergosterol and hence to be nonspecific for vitamin D. 

The action of X-radiatiou upon vitamin D in activated ergosterol, R. R. 
Mobbison, P. R. Peacock, and S. Weight {Biochem. Jour,, 22 {1928), No. 4, 
pp. 1138-1141). — ^Partial destruction of antirachitic activity was demonstrated 
in irradiated ergosterol after exposure to large doses of X-rays. 

Activated ergosterol in the treatment of rickets, S. KAiaaxrrz {Amer. Jour, 
Diseases Children, 36 {1928), No. 6, pp. 1108-1120, jigs. 9).— Essentially noted 
from a preliminary report (B. S. R., 59, p. 595). 

Some biochemical relations of phenols. — Hydroquinone, R. C. Huston 
and H. D, Ltqhtbodt {Jour. Biol. Chem,, 76 {1928), No. 2, pp. 547-558, figs. 3).— 
This paper describes three experiments selected from a series plaimed to deter- 
mine the effect of hydroquinone npon the growth and bone development of 
albino rats fed diets of the rickets producing type. 

In the first series the basal diet consisted of casein 20, dextrin 66.6, hydro- 
genated cottonseed oil 14, McCollum salt mixture modified to contain 0.8 per 
cent ferric chloride 3.9, calcium carbonate 1.5, butterfat 1, and dried yeast 3 
per cent. This was modified by the substitution of some of the dextrin by an 
equal weight of hydroquinone to the extent of 0.01, 0.026, 0.05, 0.1, and 0.5 per cent 
of the diet. These amounts gave a progressive protection against ophthalmia, 
no definite cases being observed at concentrations of 0.1 per cent or above and 
an increase in growth rate up to 0,1 per cent, beyond which there was a reduc* 
tion in growth rate^ 

In the second experiment the same basal diet was modified by replacing some 
of the dextrin by 3 per cent cod-liver oil or 0.05 per cent hydroquinone or a 
combination of the two. In one experiment with each of these additions the 
casein and dextrin were irradiated. The growth curves showed values for the 
com bi nation of cod-liver oil and hydroquinone approximately the same as for 
cod-liver oil and Irradiation and superior to cod-liver oil alone. The growth 
curves for hydroquinone and hydroquinone and light were intermediate be- 
twe^ those of cod-liver oil and cod-liver oil plus hydroquinone. Ratios of the 
average bone a^ to organic residue and the i>ercentages of total ash, caldum, 
and phosphorus at 28 days were higher on aU of the experimental diets *:h a n 
on the control diet, but the fat content was lower. 

» Soc. BTspt. Biol, and Med. Proc., 23 (1926), No. 7, pp. 646-549. 
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The third experiment was a preliminary one to determine the effect of 0.05 
per cent hydroquinone substituted for dextrin on the growth of rats fed the 
McOollum rachitic diet 3408. There was definite protection against ophthalmia 
but no growth. 

A study of the blacktongue-preventiYe action of 16 foodstafPsy with 
special reference to the identity of hlacktongue of dogs and pellagra of 
man, J. Goldbeegeb, G. A. Wheeleb, R. D. Luxie, and L. M. Rogers (Pul). 
Health Bpta. [17. 8.1, 4S (1928), No. 23, pp. Detailed reports are 

given of the efficacy of various foods in the prevention of experimental black- 
tongue in dogs. The 16 foods studied included 11 which had previously been 
studied for pellagra-preventive action on human subjects. The results with 
these were consistent in showing comparable effects on pellagra and black- 
tongue. The materials not studied previously for pellagra-preventive action 
included cottonseed oil, which proved to be a poor source of the blacktongue- 
preventive factor, and canned salmon, egg yolk, and pork liver, all of which 
contained the blacktongue-preventive factor. On the basis of the similarity 
in effect for hlacktongue and pellagra of the other materials, these are also 
recommended for the treatment of human pellagra. 

A study of the tissue changes in experimental black tongue of dogs 
compared with similar changes in pellagra, J. Denton (Amer. Jour. Path., 4 
(1928), No. 4t VP* 841-352, pis. S ). — ^The gross pathology and histology of a 
graded series of early and late cases of experimental hlacktongue of dogs 
serving as test animals in the above-noted studies of Goldberger et al. are 
described, and compared with similar data obtained previously by the author 
on a number of cases of human pellagra. 

The lesions of the skin, mouth, pharynx, esophagus, and colon in pellagra 
and in hlacktongue showed very similar gross and microscopic appearances. 
The lesions of both appeared to originate in degenerative processes in cor- 
responding tissue elements and to show the same tendency to secondary 
infection. 

The distribution of Bacillus botnlinus in Scottish soils, G. Leighton and 
J, B. Buxton (Jour. Hyg. [Loridon], 28 (1928), No. 1, pp. 7^-8^). — In an exami- 
nation for spores of B. hotuUnus of 100 soil samples from cultivated gardens, 
plowed fields, pasture land, and moorland in different counties in Scotland, 
one sample from plowed land and one from old pasture land were found to 
contain spores of Type A, one from hill pasture soil Type B, and one from old 
pasture soil both A and B. Attention is called to the fact that this is the first 
time that Type A has been found in Buropean soil. 

TEXTILES USD CLOTHIXa 

A method for measuring the ** drag *’ of cotton fibers and the relation 
of certain physical propeities of the cotton fiber to yarn quality, J. H. 
Mookb (North Carolina 8ta. Tech. Bui. S3 (1928), pp. 48, flffs. J5),— Drag is 
described as the resistance overcome in pulling apart a sample of ginned cotton. 
By using a method devised for measuring drag in mathematical terms, the 
relation of drag to spinning value was investigated in two bales of cotton grown 
in North Carolina in 1926 from seed of known varieties. The bale with weak 
drag, designated as No. 1, was described by mills as soft, and the bale (No. 2) 
with strong drag was indicated as harsh cotton. Spinning tests were made in 
cooperation with the North Carolina State College Textile School. 

Measurement of drag made from samples of the hales In the raw state after 
carding, drawing, and roving were concluded Showed a difference perslstixig 
throu^out, although the contrast was not so great after drawing as was noted 
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in hand-carded samples. When sliver from the cards was measured after ex- 
posure to different percentages of humidity, the strength of drag decreased as 
the humidity increased. After mechanical twist was given the sliver the 
stronger drag did not give an advantage in strength, since yarns ftom the bale 
with weak drag were the stronger. This was also noted in spinning tests on 
other hales. While bale No. 2 contained slightly more waste, no other difference 
was noted in the running quality of the bales. 

Tests of yams from the bales showed that an increase in humidity was 
associated with a pronounced increase in the strength and stretch of both bales, 
especially the strength of yams from the bale with stronger drag. At the 
humidity percentages used the strength and stretch of yams from the bale with 
weaker drag considerably surpassed those in the yams of the other bale. The 
bale with weaker drag was found* to produce stronger* yams at both the mini- 
mum and maximum turns per inch in counts ranging from 26s to 36s. An in- 
crease in turns per inch above the minimum was accomiwnied by a greater in- 
crease In the strength of yams from the bale with stronger drag. 

Fibers of the bale with weak drag were more uniform in length, slightly less 
in average length, wider in ribbon width, and showed considerably less de- 
velopment of fiber walls, the observations indicating that development of fiber 
walls and drag are associated. However, the data from all completed tests 
described Indicate that high strength of drag is not an important factor in 
yam strength and the running quality of cotton. 

The shrinkage of wool (Wyoming 8ta, Rpt, 1928^ pp, 156, i57).— A sample of 
wool weighing from 3 to 5 lbs. was chosen from the clip from one band by tak- 
ing small handfuls at random from about 60 fleeces ; after half an hour or later 
a second sample was taken. Scouring studies by R. H. Bums on duplicate 
samples from 26 bands of sheep suggested that this method of testing samples 
might be quite valuable in Indicating the shrinkage of a dip. 

mscmiASEOus 

Report of the Alaska Agricultural Experiment Stations, 1927, H. W. 
Aubebts (Alaska Stas, Rpt. 192/1, pp, [2'\+40, figs, 19). — ^This contains the 
organization list and a report of the several lines of work carried on. Meteoro- 
l<^cal data and accounts of the extensive tests with field and garden crops 
and of thd work with cattle and bees are abstracted elsewhere in this issue. 

Report of the director [of Connecticut State Station] for the year end- 
ing October 31, 19218, W. L. Slaots (CormecMcut State Sta. Bui. 298 (1928), 
pp. llS--lS9y figs. 11). — The work of the station during the year is briefly 
reviewed. The experimental work reported not previously noted is abstracted 
elsewhere in this issue. 

Annual report of the director for the fiscal year ending June 30, 1928, 
C. A. MoCde et All. (DeJmoare Sta. Bui. 158 (1928), pp. 4 S , figs. 5).— This con- 
tains the organization list, a report of the director including a firtflnH ai state- 
ment for the fiscal year ended June 30, 1928, and departmental reports. The 
experimental work recorded not previously noted is for the most part abstracted 
elsewhere in this issue. 

Some outstanding accomplishments of the Montana Agricnltural Experi- 
ment Station: Thirty-fourth Annual Report, [19271, F. B. Linfield bt al. 
(Montana Sta. Rpt. 1927, pp. lOJf^, figs. IS ). — ^This contains !he organization list, 
a financial statement for the fiscal year ended June 80, 1927, and a report of 
the director and heads of departments on the work of the station. The experi- 
mental work not previously noted is for the most part abstracted Elsewhere in 
this issae, 
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Director’s Biennial Report [Oregon Station], 1024^1926, J. T. J^bdine 
{Oregon 8ta, Bien. Rpt 1925-26, pp. This contains the organization list 
and a report of the director for the biennium ended June SO, 1926, including 
synopses of departmental reports and notes on the substations. The experi- 
mental work reported is for the most part abstracted elsewhere in this issue. 

Report of the Porto Rico Agricultural Experiment Station, 1927, D. W. 
May bt al. {Porto Rico Sta. Rpt. 1927, pp. [2]+31, figs. 6),— This contains the 
organization list, a report of the director as to the general conditions and lines 
of work conducted at the station during the year, and reports of the assistant 
chemist, horticulturist, plant breeder, agriculturist, plant pathologist, and 
parasitologists. The experimental work is for the most part abstracted else- 
where in this issue. 

Forty-first Annnal Report of the South Carolina Experiment Station, 
[192)8], H. W. Basse {South Carolina Sta. Rpt. 1928, pp. 95, figs. 5^).— This 
contains the organization list, a financial statement for the fiscal year ended 
June 30, 1928, and a report of the work of the station during the year. The 
experimental features reported not previously noted are for the most part 
abstracted dsewhere in this issue. 

Annual Report of the Western Washington Experiment Station, [1928], 
J. W. Kaijcus et al. {Western Washington Sta. Bui. 10-W {1928), pp. 52, 
figs. 4).— This contains the organization list, a report by the superintendent, 
and departmental reports. The experimental work not previously noted is for 
the most part abstracted dsewhere in this issue. 

Thirty-eighth Annual Report of [Wyoming Station, 1928], J. A. Hill 
{Wyoming Sta. Rpt. 1928, pp. 133-171).— This contains the organization list, a 
financial statement for the fiscal year ended June 80, 1928, a report of the 
director on the work of the station, and meteorological observations by F. B. 
Hepner (see p. 711). The experimental work reported is for the most part 
abstracted elsewhere in this issue. 

The Panhandle Bulletin {[OMahoma] PanihaMle Sta., Panhmdle Bui. 1 
{1929), pp. 15).— The initial number of this publication, which is to be issued 
monthly, contains an announcement and the following artides: New Varieties 
of Grain Sorghums, by H. H. Finnell (pp. 4-7) ; Ten Don’ts for Ordering Nursery 
Stock, by J. H, Painter (pp. 8, 9) ; Breeding Livestock on the Farm, by 0. S* 
WiUham (pp, 10-13) ; and Fall Freshening of Dairy Cows, by J. K. Muse 
(pp. 13-16). 

Some Pennsylvania pioneers in agricultural science, T. 1. Maths (State 
CoUege, Pa.: Author, 1928, pp. 185, pis. 19).— This book is noted editorially on 
page 706. 
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Connecticut College.— Dr. George A. Works, dean of tke School of Library 
Science at the University of Chicago, has accepted the presidency of the college. 

Delaware Station.— H. G. Butler, assistant entomologist, resigned March 15 
to accept a position with the U. S. D. A. Bureau of Entomology and was 
succeeded on April 1 by L. L. Williams. 

Idahio University and Station.— O. B. Ahlson resigned March 1 as field 
agronomist and State seed commissioner to engage in commercial work. On 
April 1 he was succeeded by John D. Remsberg, jr., assistant professor of 
agriculture at the southern branch of the university at Pocatello and assistant 
agronomist of the station, and he In turn by Eugene Whitman, a 1928 graduate 
of the university. 

Massachusetts College.— The State appropriations for the fiscal year ending 
November 30, 1929, aggregate $902,610 for maintenance and $113,750 for spe- 
cial construction and equipment. The grant for current maintenance is the 
largest in the history of the institution and exceeds the present allotment by 
$45,750. The items included are $327,800 for college instruction, $262,200 for 
general maintenance, $50,000 for administration, $98,200 for the station, $96,500 
for the extension service, $70,910 for control and laboratory service, $74,100 
for short courses, and $12,900 for the Market Garden Field Station. The ap- 
propriations for special construction and equipment include $70,000 for a 
building and equipment for horticultural manufactures, $14,000 for an abattoir 
for animal husbandry, $10,000 tor road construction, and the remainder for 
miscellaneous repairs, minor construction, and similar purposes. 

0. O, Cartwright, instructor in horticultural manufactures, has resigned to 
engage in commercial work. 

Michigan Station.— Dr. I. F. Huddleson, research associate in bacteriology 
(veterinary science), has been granted four months’ leave of absence beginning 
May 1 for a study of the contagious abortlon-Malta fever problem in the 
Mediterranean region for the U. S. Public Health Service. 0. W. Duncan has 
been appointed assistant in agricultural chemistry, effective May 1. 

Pennsylvania College.— The legislature has appropriated $6,811,000 for the 
institution, of which $2,250,000 is for new buildings. There is also allotted 
$300,000 for agricultural research, $650,000 for agricultural and home economics 
extension, $711,000 to meet a deficit, and $2,350,000 for general college main- 
tenance. 

Plans are being prepared for the reconstruction of Old Main, the central 
building, now 70 years old, and its utilization as a center for college adminis- 
tration and student activities. A recreational building has been completed 
at a cost of approximately $500,000, as have also a $115,000 infirmary and a 
sheep ham. A new engineering unit, an additional section of the Pond Chemi- 
cal Laboratory, and the Grange Memorial Dormitory for girls are under con- 
structlont and the early erection of one vring of the new botany huilding and 
a men’s dormitory is contemplated. 

The two-year agricultural course is to be revised to permit of greater special- 
ization by providing electives from nine options. 
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O. P. Lang has succeeded J. XJ. Buef as assistant State club leader. D. H. 
Bailey has been appointed dairy manufacturing specialist vice Q. A. Taylor, 
now a farm manager. 

Beath of Dr. A. C. True. — ^Dr. A. C. True, specialist in agricultural instruc- 
tion in tlie Office of Cooperative Extension Work of the U. S. Department of 
Agriculture and widely known as an outstanding leader in agricultural educa- 
tion and research during his 40 years of service with the Department, died 
April 23 following a major surgical operation. He was in his seventy-sixth 
year. An editorial discussion of his life and work will appear in an early 
l&feue ot th(* Reiord. 

University of the Philippines. — ^The board of regents has established the 
Baker Memorial Professt^rship in the College of Agriculture in memory of the 
liile Charles Fuller Baker, dean of that college from 1917 until his death in 
1927. This piofessorship provides for the services in the college of a man from 
abroad who will be in residence at least eight months and will carry a teaching 
lOiid of hve hours per week. It is the purpose to secure men who are specialists 
ii different sch ncos allied to acrlculture. 

Agricnltunil and Veterinary College of Minas Geraes, Brazil. — This insti- 
tu^ion held its first commoneement December 15. 1928, granting certificates 
2 students from the one-year course. The total enrollment of the college in all 
courses is 70. 

At the close of the year the State of Mtnas Genies established a new position 
of technical advisor in agriculture, to which Dr. P. H. Rolfs, head of the 
college for the past eight years, has been appointed. Dr. Rolfs is to continue 
his residence at the college, but will h<*ve general supervision of all agricul- 
tural activities of the State Government. Dr. Bello LisbOa, chief engineer tor 
six years In charge of the constructi<»n work of the college and for two years 
vice director, has succeeded Dr. Rolfs as director. 

The State of Minas Geraes is greatly enlarging its agricultural activities in 
other directions, A bureau, principally for the protection of livestock against 
disea<?es, has been established at Bello Horizonte with Dr. Hermann Rehaag 
as chief, and the State is preparing to organize a citrus station of 40,000 trees 
and conduct a modem exporting plant for citrus fruit A biological institute 
cc»rrespondlng to an experiment station is also to be established at the college, 
with the principal members of the staff recruited from abroad. 

Hannah Dairy Research Institute, Scotland. — ^This institute has recently 
been established to deal with problems of the milk industry, especially milk 
pioduction, physiology of milk secretion, the quality of milk, and the disposal 
of milk and its products. 

The establishment of a dairy research institute for Scotland has been under 
consideration for some time. During the past year a gift by J. M. Hannah of 
the estate of Auchincruive in Ayrshire for the joint purposes of enabling the 
dairy school and other departments of the West of Scotland Agricultural College 
to move from Kilmarnock to a more suitable site and of providing accommo- 
dation for the proposed ins+itute ha.=5 enabled the plan to go forward. Pending 
the erection of the necessary buildings, the institute has its temporary head- 
quarters in the Physiological Institute of the University of Glasgow. 

The institute has been constituted the national institute for dairying in 
Scotland, and the greater part of its cost of maintenance is accordingly borne 
from the Development Fund. It is administered by a joint committee of 
management, consisting of r^resentatives of the University of Glasgow, the 
West of Scotland Agricultural College, and the Department of Agriculture 
for Scotland, with Sir Donald MacAlister as chairman. E. P. Cathcart has 
been appointed Interim director, and Dr. Norman O. Wright, who has held a 
48482—29 ^ 
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Oommonwealtli Fund Fellowslxip in the United States for the past two years, 
has been appointed physiologist. 

Imperial Bureau of Animal Genetics. — ^This bureau has recently been estab- 
lished with headquarters at the University of Edinburgh and with Dr. P. A, B. 
Crew as director. The primary aim is to provide a central clearing house, 
bureau, and publishing organization for animal genetics. Particular attention 
is to be given to domestic animals and the interests of the British Empire, but 
it is hoped to serve the pure science of genetics as weU. 

Stellenbosch-Blsenburg College of Agriculture. — ^This college, formed by 
the amalgamation in October, 1926. of the Faculty of Agriculture of the Uni- 
versity of Stellenbosch and the Elsenbnrg School of Agriculture, is now In 
full operation as a part of the University of Stellenbosch, Union of South 
Africa. About 150 candidates for the degree of bachelor of science in agricul- 
ture or home economics were registered in 1928, together with a considerable 
number for shorter periods. Graduate degrees of master and doctor of science 
in agriculture are also conferred. 

The principal courses for the bachelor’s degree are in agricultural chemistry, 
agricultural economics, agricultural engineering, animal husbandry, dairy hus- 
bandry, entomology, field husbandry, genetics, home economics, plant pathology, 
physical chemistry, pomology, statistical methods, veterinary science, and viti- 
culture. The faculty numbers about 35, of whom 9 hold degrees from institu- 
tions in the United States and Canada. 

An experimental milling and baking plant has recently been completed at 
Stellenbosch and various small buildings at Elsenburg and the cereal experi- 
ment station at Langgewens, Malmesbury. At the latter point approximately 
60 morgens (108.5 acres) of arable land have been set aside for crop experi- 
ments, and considerable work is under way in variety, rotation, cultural, and 
fertilizer tests, as well as sheep breeding and management. T. G. W. Reinecke 
is director of experiment stations and senior extension officer. 

Australian Commonwealth Council for Scientific and Industrial Re- 
search. — ^The first building to be completed for this council was officially opened 
by the Prime Minister of Australia on October 22, 1927. This is a laboratory 
building for the division of animal nutrition, located on the grounds of the 
University of Adelaide. A two-story building has been erected, costing approxi- 
mately £14,000, and equipment has been installed for fundamental biochemical 
studies of animal nutrition, especially with sheep. 

In addition to the work at the university, field studies with sheep are in 
progress at the Waite Institute and at four field stations, (1) 200 miles north 
of Port Augusta, South Australia, (2) near Beaufort, Victoria, (3) at Moree^ 
New South Wales, and (4) quite recently at Springsure, central Queensland. 

Frasch Foundation Awards for Research in Agricultural Chemistry. — 
The initial awards under the Elizabeth Blee Frasch Fund for research in the 
field of agricultural chemistry (B. S. B., 58, p. 601) have recently been an- 
nounced. In accordance with the terms of the trust, these awards are made 
on a five-year basis. During the first period the Boyce Thompson Institute 
for plant Research is to receive $20,000 per annum for research on two projects 
entitled, respectiv^y, Effect of Stimulative Chemicals upon Plant Growth and 
Metabolism and Insecticide and Fungicide Investigations. The University of 
Missouri will receive $12,000 per annum for the support of investigations under 
an existing projfeet entitled The Efficiency of the Animal Growth Process at 
Various Ag^ and under Various Conditions of Management, and the Uni- 
ver^ty of Wisconsin will receive $8,000 annually for the support of investiga- 
tions dealing with the biochemistry of microorganisms as a subdivision of its 
project entitled Fermentation Studies. 
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The award was based upon recommendations submitted by a committee 
appointed by the American Ohemical Society and consisting of President B. W. 
Thatcher and Drs. W. D. Bigelow, 0. A. Browne, John Johnston, and 0. B. 
Moulton. Under the policy recommended by the committee and adopted by the 
society, each five-year period is to be regarded as a complete unit with the 
expectation that work done under an allotment will be brought to completion 
at the end of the period. Tlie funds supplied are to be used chiefiy for the 
payment of salaries or other personnel services, the institutions bearing the cost 
of physical plant and equipment Annual reports are to be required, and 
plans are being considered for a special publication series of monographs. 

The terms of the grants have been accepted by the Institutions and the 
initial payments made. President Thatcher has been designated as “a thor- 
oughly competent expert who would supervise and report upon the use by these 
three recipients of the allotments made to them respectively.” 

Agricultural Survey by American Engineering Council. — ^A comprehensive 
nationwide study of agriculture, similar to the survey made by the Committee 
on Waste in Industry is being organized by the American Engineering Council. 
The American Society of Agricultural Engineers is expected to cooperate in 
this survey and is making definite pro\ision for it in its program of future 
activities. An analysis of the agricultural situation will be made with a 
view to point the way ‘‘ to practical and measurable standards of agricultural 
management; to an understanding of the interrelation and interdependence of 
agriculture, commerce, and industry; to better agricultural financing and 
credits; to improved marketing facilities and results; to lower unit costs of 
production; to the elimination of avoidable waste in farm activities and prod- 
ucts ; to improved rural conditions through greater use of power and mechanical 
equipment; and to larger net returns and high standards of living for those 
engaged in the agricultural industry.” 

It is expected that five years will be required to carry the project to 
completion. 

Fourth World Poultry Congress. — ^This congress is to be held at the Crystal 
Palace, London, from July 22 to 80, 1030, followed by a series of tours covering 
the British Isles, The Ministers of Agriculture for England and Wales and 
Northern Ireland and the Secretary of State for Scotland will serve as presi- 
dents of the congress, with P. 0. Elford of Canada, the president of the In- 
ternational Association of Poultry Instructors and Investigators, as first vice 
president, P. A. Francis as director of the congress, and Dr. V, E. Wilkins of 
the British Ministry of Agriculture as secretary. 

Changes in Publications. — In accordance with a change in policy as regards 
the International Review of Agriculture, whereby isolated abstracts and simi- 
tar items supplying technical, economic, or legislative information will be re- 
placed so far as possible by comprehensive studies affording a general review 
•of the actual situation in questions of international importance, the Review Is 
henceforth to be issued In three parts. The first of these is Monthly Bulletin 
of Agricultural Science and Practice, the second Monthly Bulletin of Agricul- 
tural Economice and Sociology, and the third Monthly Crop Report and Agri- 
cultural Statistics. The initial number of the Monthly Bulletin of Agricultural 
Science and Practice under this plan consists mainly of summary articles on 
SubteiTanean Irrigation— Eecent Progress ; Notes on Olive Growing in Spain ; 
Feeding of Calves and Young Pigs with “ Corn Sugar for Calves;” The Present 
position of the Cane Sugar Problem; and Certain Problems Connected with 
Modern Tendencies in Forestry Practice. Selected bibliographies accompany 
jnost of these articles. 
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A letter recently received jCrom Henry I. Baldwin, American Representative 
of Svensha Shogsvdrdsforeningens Tidskriftt calls attention to the fact that the 
change in policy outlined in these columns <E. S. R., 60, p. 500) became efEective 
with the volume for 1927, Accordingly its international aspect has already 
become well established. 

New Journals.— Aprar-ProZ>7cwe is being published quarterly in the Gcuunim 
language by the International Agricultural Institute of Moscow. In addition 
to a number of shorter articles, an account of the institute and its -work, ab- 
stracts, reviews, etc., the Initial number contains the following major articles: 
The Modern Agricultural Problem and Its Investigation, by S. Dubrowsky 
(pp. 1-31) ; Agricultural Organization under the Capitalistic Order (pp. 31-4v^) 
and The Interrelations of the Consuming and Agricultural Groups (pp. 49-58), 
both by N. Meschtscherjakow ; Agrarian Reform in Middle Asia, I, by J. 
Wermenitschew (pp. 58-82) ; The Agrarian Problem in Austria, I, by W. Schiff 
(pp. 82-109) ; and The Latest Stage of the Peasant Movement in China, by 
B. Freier (pp. 110-148). 

Oahler iHtentational des Apnociation^ Affr^^coles is being issued monthly by 
the Permanent International CX*mmisfaii‘n of Agricultural Associations at the 
International Institute of Agriculture at Rome. The aim is to acquaint the 
210 constituent associations with the progress of agricultural associations in 
the various countries. The initial number is devoted largely to a report of 
the work of the commission and of the Ninth General Assembly of the Inter- 
national Institute of Agriculture. 

Forntliche RimdachGu, a review of the lltera.ture on forestry, is being pub- 
lished quarterly by J, Neumann at Neudamm and Berlin, S. W. 11, Anhaltstrasse 
7. The initial number contains nearly 600 abstracts arranged by countries. 
The number of countries represented is 8, but about 600 abstracts arc from 
German sources. Ten abstracts are from North America, the section for 
which la in charge of A. B. Recknagel of Cornell University. 

Journal of Adult Education is being published quarterly by the American 
Association for Adult Education at 41 East Forty-second Street, New York 
City. Among the associate editors is Dr. Kenyon L. Butterfield, formerly 
president of the Rhode Island. Massachusetts, and Michigan Colleges. 

Quarterly Journal is being Issued by the Rubber Research Institute of 
Malaya at Kuala Lumpur, Federated Malay States. The initial number con- 
sists largely of notes on the development and work of the institute, with 13 
original articles on rubber culture and its problems. 

BoU Researdh^ is being issued by the International Society of Soil Science, 
with Br. F. Schucht, Invalidenstrasse 42, Berlin, N. 4, as editor. The first two 
numbers of volume 1 are supplements to the proceedings of the society. 

MisceUaneous. — ^Dr. W. T, H. Williamson, senior assistant lecturer in agri- 
cultural chemistry at the Edinburgh and Bast of Scotland College of Agri- 
culture, has been appointed director of the chemical section of the Egyptian 
IMttnistry of Agriculture vice W. S. Gray, who died August 81, 1928* at the 
age of 54 years. 

Dr. H. J. Page, chief chemist of the Rothamsted Bs^jerlmeital Station, has 
accepted an appointment as head of research laboratories and chief chemist 
of Nitram, Ltd. 
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Nature of watery whites in eggs, X L. St. John and E. L. Obeen (iras/i- 
inffton Col. Sta. Bui. 229 (1928), p. 21). — Previous report lias heeu made upon 
a part of this work (E. S. R., 50, p. 11), It is now reported that eggs in 
storage thi’ee months or more contained very little more ammonia nitrogen 
than did nonnal fresh eggs, but eggs showing wat(‘ry white had in general 
less than one-third the ammonia nitrogen content of normal fresh eggs. 

The results are taken as tending to confirm the conclusion previously sug- 
gested that the difference between watery and firm fresh eggs is of a character 
different from that of the difference between fresh and storage eggs. 

METEOEOIOGY 

The climate of Florida, A. X Mitchell and M. R. Ensign (Florida Sta. Bui 
200 (1928), pp. 91S00, figs. H). — ^This bulletin gives temperature and rainfall 
records with other pertinent information from 45 official weather stations 
located at various places in Florida. 

“ The average seasonal temperatures for the State are : Summer 80.8, autumn 
72.6, winter 59.6, and spring 70.4. Maxima of 100^ are by no means general 
during the summer; in fact, there have been months without such record. . . . 
July and August are the warmest months with an average of about 81® ; there- 
after, a rapid decline to 59® in December and January is noted. There is 
a difference of only 3® between spring and autumn.” 

“ No portion of Florida is immune from frost under favorable conditions of 
atmospheric pressure and sky, save the islands of the southern coast, . . . 
Recent cold waves that were disastrous to citrus fruits, and largely so to 
groves, occurred during December, 1894, and Febniary, 1895 and 1899; those 
of January, 1886, and February, 1917, wore but little less severe. A minimum 
temperature of 2® below zero at Tallahassee on February 18, 1899, is the 
Florida record for a century. . . . 

“The average seasonal rainfall ... is: Winter 3 in. per month, autumn 4.39, 
summer 6.94, and spring 3.12 in. The lean years show, in many instances, 
more than 60 per cent less rainfall, when compared with the years of maximum 
precipitation. The driest month, as a rule, Is November with an average of 
2.25 In.; the wettest, July, with an average of 7.22 in. All districts of the 
State have received annual amounts in excess of 80 in., the marked excesses 
being more frequent in coastal districts than in the interior, although, iu the 
absence of physical contrasts, the differences are of little moment.” 
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“Cyclonic rains occur most frequently from November to Marcli, indusive, 
as centers of extratropical storms move east-northeastward over continental 
districts. October, also, contributes to the cyclonic rainfall, especially on the 
lower east coast of the peninsula. While Florida is so situated geographically 
as to justify the expectation of generous rainfall, the State is not entirely im- 
mune from drought — uneven so severe, however, as to seriously imperil croiw. 
There are, however, well-defined dry and wet periods. The period of major 
precipitation begins, as a rule, with June and ends with September, except that 
the average rainfall during October on the southeast coast equals that of Sep- 
tember-due to the influence of tropical disturbances whose average track 
during October is sufllciently near the Atlantic coast line of Florida to greatly 
augment the rainfall for that month. . . . High winds may be expected, par- 
ticularly on the coast, during the late summer and early autumn, as tropical 
disturbances move northward, but such storms are by no means of annual oc- 
currence. . . . The prevailing winds during the ^ring are from the southeast ; 
summer, from the southwest; autumn and winter, from the northeast.” 

A foreword by 0. F. Marvin and W. Newell explains the cooperation of tlu - 
Weather Bureau and the experiment station in the preparation of the bulletin. 

Meteorological observations, 1030—27 (Guam Sta, Rpt, 1927 j p, 17 ). — ^A 
condensed summary of observations on temperature, precipitation, and wind at 
the station during each month of the year ended June 80, 1927, is given. The 
total rainfhll (84 in.) was somewhat less than that of 1926, but was more 
evenly distributed, and there was no pronounced drought. 

The climatology of the Gold Coast, N. P. Ohamnet (Qold Coast Dept. Agr. 
Bui. 15 (1928), pp. 6S, pis. 12). — This report summarizes and discusses the avail- 
able data with regard to physiography and climate, temperature, moisture, air 
pressure and velocity, and the r^ation of meteorology to agriculture. It also 
includes an account of the harmattan season, characterized by “ a lowering of 
humidity, hot days with cold nights, and dusty haze caused by the red dust of 
the Sahara Desert being carried and dei>osited over the Colony,” and the results 
of a study of the causes of progressive variations (“ tiring ”) of thermometers. 

Soil survey of Butberford County, North Carolina, R. O. Jubney et ai*. 
(U. 8. Dept. Agr., Adv. Sheets Field Oper. Bur, SoUs, 1924, pp, 111+125-154, 
fig. 1, map l). — ^Rutherford County comprises 866,720 acres of predominantly 
rolling land in the southwestern part of the State. The smoother lying portions 
are well drained for the most part, though erosion is active and terracing neces- 
sary on the hills and steeper slopes. 

Cedi clay loam leads the 8 series of 15 types in areal extent, covering 37.1 
per cent of the tract surveyed. Cedi sandy clay loam follows with 16.6 per cent, 
and Porters stony loam with 12 per cent. The undassified areas are meadow 
1.7, rough stony land 4.1, and rock outcrop 0.6 per cent 

This survey was made in cooperation with the North Carolina Department 
of Agriculture and the North Carolina Experiment Station. 

The temperature of cultivated soil at Giza, W. S. Gbay and A. A. Nassab 
(Egypt Miru Agr., Tech, and 8oi. Berv, Bui. 79 (1928), pp. 121+12, pis. 17).— 
Results of observations extending over several years on the temperature of 
fallow land at the surface and at depths of 5, 10, 15, 20, 25, and 30 cm. and on 
cropped soils at the surface and at depths of 5, 10, 20, 30, and ,50 cm. are pre- 
sented in text, tables, and diagrams. The cropping consisted of a rotation of co^ 
ton, wheat, maize, and berseem. The range of temperature decreased with depth. 
The mean range under wheat at d^ths of 6, 10, and 20 cm. narrowed during 
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vegetative growth until the period of full ear, then steadily widened until 
maturity. The maximum temperature at all depths was higher under berseem 
than under wheat. The general effect of the crops was to lower soil tempera- 
ture, and at a depth of 25 cm, the temperature during the fallow period after 
a crop did not rise as high as in the case of continuous fallow. 

Influence of soil relief on fertility [trans. title], N. N. Koubtiakoff {Compt. 
Rmd. Acad, Sd. [ParCa], 18S (1929), No, B, pp. 189-~191; ats, in Rev. 8oi. 
[Pam], 67 (1929), No. S, p. 93). — Examination of Infertile depressions In a 
field showed reduction of yield to be associated with a lowering of the level 
of carbonates in the soil 

Soil organic matter maintenance, I. M. Ingham and H. M. Wanseb ( Wash ’ 
ington Col, 8ta. Bui. 229 (1928), p. 47). — Apparent cumulative effects following 
the third crop are noted. Removal of all residues has apparently lowered the 
yield slightly, whereas the yields from the plats receiving residues or fertilizers 
were a little higher than those from the check idats. 

The effect of legumes, both immediate and accumulative, expressed in 
terms of yields of trial crops, M. Nexson (Arkansas 8ta. Bui, 231 (1928), 
pp. 20, 21). — Gowpeas, soy beans, velvet beans, and Hubam clover, each plowed 
under, gave the respective increases in com yield of more than 22 bu. per acre, 
20.4 bu., 11.25 bu., and 4.27 bu. Cowpeas following a crop of oats in the same 
season and plowed under gave an increase of over 13 bu. per acre, and soy beans 
in like manner 7 bu. Other yields illustrative of similar effects are stated. 

Lime, phosphate, and potassium were supplied in this test, but nitrogen was 
provided only in the form of the crops plowed under. Organic matter was added 
only in the form of the legumes plowed imder and by the return of the corn- 
stalks to the soil. 

Effect of irrigatiou on reaction of rice soils, R. P. Babtholombw (Arkan- 
sas 8ta. But 231 (1928), p. 32). — ^Phosphatic fertilizers were found of little 
value on rice soils, the explanation suggested being the use of lime-bearing 
irrigation water from w^s drilled in limestone. This Irrigation water showed 
a reaction of about pH 7.6, and the reduction by it of the H-ion concentration 
of the soil was indicated. 

The effect of cultivation on nitrate production and the retention of 
moisture in soils, R. P. Babtholomew and W. H. Metzoeb (Arkansas Bta, B$tt 
231 (1928), pp. 32, SS). — Weeds were found to have taken up a large proportion 
both of the nitrogen present as nitrate and of the soil moisture supply on the 
uncultivated plats. Rye and vetch both proved very effective cover crops for 
preventing loss of nitrogen as soluble compounds during the winter months. 

Rice nutrition, R. P, Babtholomew (Arkansas Bta, But 231 (1928), pp, 31, 
32). — ^Losses of nitrogen due to denitrification followed irrigation, whatever 
the form of the nitrogen as applied, but losses from ammonium compounds were 
slightly less than ftom other forms of nitrogen. With the exception of calcium 
nitrate, aU forms of nitrogen appeared equally available to rice. It was consid- 
ered best to use ammonium compounds, however, because their effect on the soil 
reaction was found more desirable for rice growing than was that of the physio- 
logically basic nitrogenous fertUizers. 

Organic nitrogen in commercial fertilizers, M. Nelson (Arkansas Bta. But 
231 (1928), pp, 23, 24). — More than from 20 to 30 per cent of organic nitrogen 
as cottonseed meal could not advantageously be used in the tests with cotton, 
the remaining nitrogen being supplied in the forms of sodium nitrate, ammonium 
sulfate, and Leunasaltpeter. As advantages of the use of the largest proportion 
of cottonseed meal consistent with maximum yi^ds are noted an improvement 
in the physical condition of the fertilizer mixture and economy when the price 
of cottonseed is such as to yield this advantage. 
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The r61e of potassium in plant nutrition, R. P. Bartholomew and G. 
Janssen (Arkansas 8ia. Bui 231 (1028), p, 33).— In culture solutions alfalfa 
and bweet clover require<l only from 0.5 to 1.0 part per million of potassium for 
maximum growth, whereas soy beans, cowpeas, Sudan i?rass, and cotton required 
the maintenance of from 3 to 5 parts per million for maximum growth. The 
latter crops made good growth, however, at but 0.5 part per million of potassium. 

Ilclatiou of the water-soluble potash, the replaceable, and acid-soluble 
potash to the potash removed by crops in pot experiments, G. S. Fraps 
(Texas 8ta. Bui 891 (1929), pp. 18).— Water-soluble potassium was studied in 
its relation to potassium rfmioved by crcips, to active potassium, and to the 
effect of cropping; potassium soluble in 12 per cent hydrochloric acid in its 
relation to potassium remo^ed by crops; replaceable soil potassium in its rela- 
tion to potassium removed by crops; etc. Correlation coefficients were deter- 
mined for these and other relation^. The conclusions are as follows : 

The water-soluble potassium in the soil, the potassium soluble in 12 per cent 
hydrochloric acid, and the replaceable potassium in the soil are all related to 
the ix)tassium removed by crops in pot experiments and to the active potassium 
of the soils. The water-stduble potassium lost from the soil by cropping and 
the replaceable potassium lost by cropping are related to the amount of potas- 
sium taken up by the crop grown on the soils and to the active potassium lost 
by cropping. The amount of potassium taken up by two crops usually averages 
5 to 6 times the water-soluble potassium in the soil and about one-half the 
replaceable potassium iu the soil. The amount of potassium removed by the 
crops from the soil is usually 8 to 16 times the water-soluble potassium lost in 
cropping and about twice tho replaceable potassium lost in cropping. The loss 
of replaceable potassium in cropping is greater than the loss of active potassium 
by cropping. 

The difference in the amounts of potassium removed by a first and second 
extraction of soils with 0.2 nitric acid becomes greater as the potassium taken 
up by the crops in the pot experiments increases. When a soil neutralizes 85 
per cent or less of the acid used, the interpretations of the results are more 
closely in accordance with the results of the pot experiments when the correc- 
tion is not made for the neutralization of the acid than when it is made. When 
the soils neutralize more than 85 per cent of the acid, the InteiDretation of the 
results varies from the actual results a little less when correction is made for 
acid consumed than when it is not, but in both cases the deviation is more tlian 
for less basic soils. It appears better not to correct for neutralization but to 
take the highly calcareou.s nature of the soil into consideration in making the 
interpretation of the results. 

Calcium content of plants and its relation to their ability to feed upon 
rock phosphate, R. P. Bartholomew (ArJmnsas 8ta. Bui 231 (1928), p. S3 ). — 
As the result of analyses of various plants, no relation was found to exist 
between the calcium content of the plant and its ability to utilize rock phosphate. 

Sources of material used as fertilizers and soil amendments, M. Nelson 
(Arkansas 8ta. Bui. 231 (1928), p. 2^). — Ground limestone and ground chalk 
used alone showed no superiority over other forms of lime, but when used in 
conjunction with a complete fertilizer the chalk and Ihnestone appeared more 
effective than other forms. 

In a com, wheat, and clover rotation, cottonseed meal gave somewhat higher 
returns than did manure or sodium nitrate. In combination with lime, phos- 
phorus, and potiiBsinm, however, sodium nilnale and manure produced the better 
yields. Apidied alone^ bone meal gave better yields of oats, but in combination 
with manure, basic slag and bone meal brought about the higher yields. 
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Varying ratios in commercial fertilizers, M. Nelson (Arkansas Sta, BuL 
231 (1928), pp. 26j 27), — ^At Marianna the formulas 8-4-4, 10-4r4:, and 12-4M: 
were foxmd preferable for cotton, while at Scott the same formulas together 
with 8-6-4 and 8-4r-2 seemed desirable, marked departure from such ratios 
having been attended by very much lower returns. Varying the nitrogen from 
0 to 6 per cent showed very definite response, the optimum ranging between 
4 and 5 per cent, while varying the potash and phosphorus showed less definite 
response. 

Bates of application of commercial fertilizers, M. Nelson (Arkansas Sta, 
Bui, 231 (1928), p, 26). — The following returns per dollar invested in 10-4^4 
fertilizer for cotton weie obtained : From 200 lbs. per acre a profit of $2.12 per 
dollar spent ; from 400 lbs. a profit of 98 cts. ; from 600 lbs. 41 cts. ; from 800 
lbs. 3 cts. ; from 1,000 lbs. 47 cts. ; from 1 200 lbs. a loss of 21 cts. ; from 1,400 
lbs. a gain of 5 cts. ; and from 1,600 lbs. a loss of 6.5 cts. 

It is concluded that profits from applications of over COO. lbs. per acre will be 
small or doubtful, but it is noted that the results can not be applied to all soils 
in the State. 

AGBICTILTTTEAL BOTANY 

Plant nutrition. — ^I, Exchange of water and of mineral substances, M. 
Molliard (Nutrition de la Plante . — J, ^Ichanges d*Eaaet de Substances MMrales, 
Paris: Octave Doin, 1927, 2. ed., rev,, pp, X//I+393, figs, 1/6). — This is No. 1 of 
the catalogue previously noted (B. S. B., 64, p. 427). 

Nutrition, vitamins, and disease resistance [trails, title], P. MAzfi (Ann. 
Inst, Pasteur, 41 (1927), No. 9, pp. 948-981), — In the present article, which 
deals with the mineral nutrition of the living cell in connection with vitamins 
and also with mineral nutrition and the natural resistance of plants and animals 
to transmissible diseases, the author states that in his studies, some of which 
have been noted (E. S. R., 34, p. 627 ; 38, p. 48), he has encountered numerous 
facts, mostly in the mineral nutrition of maize, presenting analogies to certain 
facts put forward by authors named in support of views involving accessory 
factors of alimentation, or vitamins. The claim is made that vitamins tend to 
appear as if blended, mixed, or ideniified with mineral foods. Immunity 
depends upon the actual chemical capabilities of the organism. The modes of 
expressing effectively these capabilities are discussed. 

Similarity between physicochemical and biological reactions, C. P. Sideris 
(Plant Physiol., S (1928), No, 1, pp. 79-83). — ^In a study attempting to compare 
biological with physicochemical reactions and to interpret the former in terms 
of the latter, it was found that F Khartum inartii, Terticillium sp., mdPcnicllllimi 
sp. do not grow in isoelectric pineapple stem protein A. Fusariuin may grow 
in solutions in this protein having a pH value above that of the isoelectric 
point of the protein. VerticlUium behaves in exactly the reverse manner, 
growing only in solutions of the protein having pH values below that of the 
Isoelectric ipoint. Penicillmm sp. was found to grow in solutions of the protein 
having a pH value either above or below the isoelectric point. 

Acidification of unbuffered salt solutions by plant tissue in relation to 
the question of tissue isoelectric points, F. B. Denny and W. J. Touden 
(Amer. Jour. Bot., 14 (1927), No. 7, pp. 395-414, figs. 5), — ^A previous paper has 
been noted (B. S. R., 68, p. 122), dealing with oxi)erimentation relating to the 
question whetlier plant tissue, in its effect upon tho pH of the surrounding 
solution, acts as though it had an Isoelectric point or shows a behavior 
analogous to that of a protein. That paper reported the effects of tissues upon 
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the pH of buffer solutions (phosphate, phthalate, and borate). The present 
paper reports experimentation in which unbuffered salt solutions (KOI, CaCla, 
and others) were used. 

It is stated that previous reports to the effect that plant tissue in different 
salt solutions of different concentrations bring the external pH to definite 
values characteristic of each tissue were not confirmed. In the authors* 
experiments the external pH value varied with the salts used, with the con- 
centration, and (particularly) with the nature of the cation. Only when the 
concentration of a salt was sufficiently reduced was a characteristic pH value for 
a given tissue approached, and this pH value was merely the pH of the water 
extract of the tissue obtained by bringing the tissue m contact with water 
instead of salt solution. The changes in H-ion concentration of the external 
solution (when any changes were obtained) were always in the direction of 
increased acidity. It is shown that this increase in H"^ is not to be interpreted 
as being the result .of unequal absorption rate of cations and anions by the 
tissue. 

It was further found that increases in H-ion concentration were obtained 
when salts were added to various organic adds (malic, oxalic, succinic, aspartic). 
When the organic acids were first adjusted to various pH values before the 
addition of OaCl*, acidification effects were observed at all pH values from 2 
to 7.5. Experiments in which CaCl* was added to protein solutions at various 
pH values and to that fraction of potato juice containing the protein tuberin 
showed that the behavior of proteins on the addition of salts was not analogous 
to that obtained on adding salts to the tissues. Cases were observed, in whidi 
the total effect of the tissue could not be accounted for by the substances 
leaching out of the tissue and reacting with the salt solution. 

It is held that although the results do not show Jthat the tissue itself or the 
proteins take no part whatever In these changes in pH, they indicate that the 
soluble, nonprotein, noncolloidal substances which diffuse out of the tissue into 
salt solution and which then react with it are important factors in the acidifica- 
tions that are produced in the external solution. 

“The observed changes in H-ion concentration, therefore, can not he inter- 
preted as indicating an isoelectric point for the tissue as a whole, nor furnish 
proof that reaction has occurred between the ions of the salt solution and 
proteins with characteristic isoelectric points.** 

Effect of light, carbon dioxide, and temperature on flower and fruit 
production, J, M. Abthxjb and J. D, Gtjthkdb (Mem. Sort. 8oc. New Jork, S 
(192,1), pp. 78, 7i, pU. 2).— The plants for the two series of experiments 
reported, employing a temperature of 26® for 1926 and 20® C. for 1926, were grown 
each under four conditions, (1) ordinary greenhouse conditions during March, 
April, and May, but with temperature and humidity controlled ; (2) a similar 
greenhouse with 6 hours* additional illumination (12 midnight to 6 a m., from a 
gantry crane carrying 48 1,000-watt gas-filled lamps) ; (8) same illumination 
as in (2), except 6 p. m. to midnight, with additional carbon dioxide (as near 
0.8 per cent as was found practicable) ; and (4) constant light room, artificial 
illumination only, 26 1,600-watt gas-filled lamps and 4 mercury vapor tubes, tem- 
perature and humidity controlled, and carbon dioxide concentration Increased. 

Grains, snbh as oats, spring wheat, and barley, grew and yielded well even at 
a relatively high temperature (26®) if given additional light and carbon dioxide. 
With additional light only, the plants grew lower and made fewer heads. 
Plants of (2) and (8) flowered and fruited mudi earlier than did the controls. 
With additional light and carbon dioxide, barley grows and yields well even at 
high temperature and with abundant nitrogen supply. Potato is definiMy lim- 
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ited to a low temperature and does not utilize additional light and carbon 
dioxide at high temperatures. 

Ag reported by Gamer and Allard (B. S. R., 42, p. 818), length of day was 
found to have a marked effect on the flowering and fruiting of several plants, 
regarding which i>articulars are given. 

Sweet peas, petunia, and snapdragon flowered profusely on a 24-hour arti- 
ficial day in the constant light room. In general, this flowering was not 
greatly affected by temperature changes between 20 and 26®, but sweet peas 
grew and flowered most luxuriantly at the lower temperature. 

Red clover was grown from seed to flower in 38 days in 2 greenhouses and 
in the constant light room on 18- and 24-hour days, respectively. Additional 
concentrations of carbon dioxide increased both the height of the plants and 
the amount of flowering. 

The effect of accumulated carbon dioxide on plant respiration, J. J. 
WnxAMAN and J. H. Beaumont {Plant Physiol,, 3 (1928), No, 1, pp. 45-59, 
figs. 6 ), — ^Because of certain mechanical difficulties apparently inherent in the 
method Involving continuous aspiration which was employed in the first series, 
as previously reported (B. S. R., 53, p. 143), discontinuous aspiration was 
tried, and this gave an entirely different picture of respiratory activity. A 
more detailed study of the phenomenon was undertaken, the results of which 
are here presented. 

The respiration of apple twigs at 0® C., of potato tubers at or near 22®, 
and of wheat grain at 40® was studied as to the effect of allowing the carbon 
dioxide to accumulate in the respiration chamber. It was found that the CO* 
production rate decreases continuously with time, in ways which are described 
for two distinct periods, with presentation of proposed alternative explanations. 

The conclusion is emphasized that the investigator should take account of 
the 00a effect in deciding which procedure, the continuous or the discontinuous, 
to adopt for the work in hand. Under some circumstances, as in a study of 
grain and fruit in storage, more useful knowledge might be secured by the 
accumulation method. 

The influence of eosin on root growth [trans. title], F. Boas (Per, Deut. 
Bot, Qes^XL, 45 {192't), No, 1, pp, €l-64f figs. S ), — ^Abnormalities as to direction 
of root gro^vth following 17 hours in 1:1,000 or in 1:100,000 eosin are 
indicated. 

Action of prussic acid on the growth of fungi [trans. title], O. Sibuja 
(Bol, R, Stas, Patol, Teg, [Rome], n. ser,, 7 (1927), No, 2, pp, 202-212, figs. 5). — 
Concentrations of from 0.33 to 2.5 gm. per cubic meter of hydrocyanic acid failed 
to kill, or to check except temporarily as to growth, the mycelium of the fungi 
Altemaria temis, Gloeosporium cydaminis, Paohyhasvum amatum, Mastigo- 
€porium tuptni, Fusarium sp., F, subulatvm, PewioiMium glauoum, Mttcor mvr 
cedo, ClcLdosporium herbaram, Dematophora necatriw, and Phytophthora inr 
festans. The effects noted were thought to have been due in great part to 
the action of the poison absorbed or adsorbed by the substratum supporting 
the mycelium. Direct action of the prussic acid on the fungi was not ob- 
served, and it is thought that such action does not occur at the concentrations 
used. The fungi are not injured by such concentrations under conditions 
natural to them. Spores of Ma^igosporium lupin/i were killed after remaining 
for one hour in a concentration of prussic acid as high as 2.5 gm. per cubic 
meter. 

Photosynthesis iu absence of oxygen, B. N. Habvet (Plant Physiol,, 3 
(1928), No, 1, pp, 85-89), — ^It is stated that 14 species of marine algae, repre- 
senting the green, the red, and the brown group, proved to be able to produce 
oxygen from carbon dioxide when illuminated in complete absence of oxygen. 
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The oxygen appears within a second after the light is admitted, this fact evi- 
dencing the ready permeability, to this gas, of the plasma and the cellulose 
membrane. Luminous bacteria are said to be suitable in testing for oxygen 
under all conditions which these bacteiia can survive. 

Pigment of Microcera coccophila [trans. title], A. Ptjlsetxi {Biol, B, 8ta«. 
Patol, Veg, [Bomel, iu scr,, 7 (1927), No, PP- fig, 1), — ^A study is 

outlined of the formation and nature of the pigment of M, coccophila and of the 
relation of pigmentation to light. 

The development of chlorophyll in seedlings in different ranges of wave 
lengths of light, J. D. Sayre (Plant Physiol,, S (1928), No, 1, pp, 7i-77, 
fi,gs, 3), — It is claimed that radiant energy of wave lengths greater than 
C80 fifi is not effective in connection with chlorophyll formation in seedlings of 
com, wheat, oats, barley, bean, sunflower, and radish, though the range of 
effectiveness as regards chlorophyll formation extends as far as wave length 
300 iifi if the energy value is suffleient. For a given energy value, greater effec- 
tiveness obtains in the gi*een than in the blue region, and still greater in the red, 
the effectiveness increasing to an abmpt end about wave length 680 yy,. 

Growth studies. — On the relative sizes of growing plant organs, 
W, H, Pearsall (Ami, Bot. [Lo^iflon], 41 (1921), No. 163, pp. 5i9-5o6, figs. S ). — 
A further analysis of data published in the fifth paper of this series (B. S. R., 
68, p. 723), as bearing upon the correlation between the growth of the stem 
and that of the root, is said to have shown that a single relation exists between 
the stem weight and the root weight during the growth periods of these organs. 

“The relative sizes of plant organs are shown to conform to the equation 
where a? and y are the sizes of the organs, o is a constant expressing 
their relative initial sizes, and fc is a quantity expressing the ratio of th^ 
relative logarithmic growth rates and the spatial arrangements of their 
meristems.” 

Dormancy In hybrid seeds, W. Crockeb (Mem. Eort. 8oc. New York, S 
(1927), pp. 33-38, fig, 1). — ^This account, intended to emphasize mainly the 
germination of hybrid seeds of Rosaceae of the colder north temperate zone, 
states that of the three subfamilies (Pomoae, Roseae, and Pruneae) studied 
in some detail, every genu^ dealt with showed the need of an aftenipening 
period in germinative conditions at a low temperature. The old practice of 
stratifying certain seeds at a low temperature in moist condition preparatory 
to planting, which furnished this condition in a general way, often failed in 
practice, in part because it was not realized that tlie process of afterripening 
in these seed had a rather definite temperature optimum. The work here dis- 
cussed established the existence of such temperature optima and showed that 
the optima may vary somewhat with species, but that it is usually near 6® 0. 
In some cases the optima are very distinct or involve a narrow range of tem- 
perature, while other cases show wider ranges. It is shown also that various 
genera and species of several other plant families respond to low temperature 
stratification as do the rosaceous seeds. Figures and tabulations support these 
also less general statements. 

It is emphasized that hybridizers of rosaceous forms may profit by making 
usa of low temperature stratification in the production of their hybrid seedlings. 

Problems of vegetative propagation, J. H. Priestley (Jour, Boy, Sort, 
8oc,, 51 (1926), No. 1, pp. 1-16, pis. 12). — Claiming to attempt only a restate- 
ment of the problem of vegetative propagation in terms of the fundamental 
processes of growth and developanent, with tentative suggestions as to the 
Justification of current practices, the author deals with two main topics, (1) 
the normal growth of the plant and (2) vegetative propagation in terms of 
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growth, particularizing in the second on the distribution of meristematic cells 
throughout the plant, roots from the vascular cambium, the food supply to 
new roots, shoots from the phellogen or cork cambium, the origin of new 
meristematic cells, and polarity. 

Abscission in general and with special reference to the curtailment of 
fruitage in Gossyplum, F. E. Lloyd {Mem. Sort. 8oc. Neiv York, 3 {1921), 
pp. 195-20^, pi. 1). — ^Abscission, here defined as a mode of activity of living 
cells whereby they separate from the tissues in which they occur, is chiefly of 
two types. In the first, seixiration of cells in place occurs by chemical altera- 
tion of the middle lamella and adjacent secondary walls. In the second, sepa- 
ration of the cells is produced by renewed meiistematic activity and following 
chemical changes in the walls of the same kind. At the completion of separa- 
tion the loosened cells are normally alive and capable of high turgidity. 
Abscission may or may not be accompanied by ligniflcations. There is no 
immediate or necessary connection between the^e processes, although there is 
8 sort of harmony of relation. 

The energy expended by abscission cells requires an immediately available 
food supply, and a plethora of water Is also necessary. Lack of photosynthates 
or of water can work only indirectly, and by way of Inducing conditions which 
are stimulatory to abscission. Injury affects abscission in a similar way, 
except that botli stimulatory and inhibitory influences have been detected. The 
fact that abscission is, in general, a response to some stimulus places it in the 
same category as that to which tlie abscission of petals has been referred by 
Fitting (B. S. B., 27, p. 230). Since the particular details of the mechanism 
are as yet lacking, it is regarded as doubtful whether there is any real distinc- 
tion between the behavior of the petals studied by Fitting and other petals, as 
the corolla of Qossypium, or other organs. 

Abscission in Gossyplum is of the second type above noted. The various con- 
ditions known or supposed to lead to abscission of the buds, flowers, and fruit 
in the field as set forth include the destruction of pollen by itiin, failure of 
anthers to open during low temperatures, injury, water stress, and mechanical 
strains due to dishannony of growth between pedicel and stem. 

Water stress may be procured both directly and by the lack of photosynthates 
due to insuflaicient light. It is argued that the mechanical strains set up can 
have no direct effect on abscission, which is said to proceed in the same fashion 
whether or not such strains are present. 

Clover-plants In sterile cultivation do not produce a bacteriophage of 
B. radicicola, A. Geijns {Centll. Bakt. [eJc.], 2. Aht., 71 {1927), No. 
pp. 248-251, fig* 1)* — By rearing clover plants in the presence of a nonlysogenic 
strain of Bacillus radicicola under conditions othei’wise completely sterile and 
then comparing the results with those in control plants which had been in- 
oculated with the bacterium and with its bacteriophage, the author showed that, 
in conformity with results of experiments with animals as mentioned, Uhe 
clover plant does not produce a bacteriophage, and that under such conditions 
as those here employed the presence or the absence of a bacteriophage does not 
affect the growth of the plant 

Variegated wild plants [trans. title], W. Bischkow {Biol. ZentU., 47 {1927), 
No. 1, pp, 18-25, figs. 7). — The cases of variegated wild-growing plants briefly 
noted represent Betarla glauca, Atriplex ro»€U7n, and Plantago major. 

Bedding factors In spedes distribution [trans. title], F. S. Bodenhotor 
{Biol. Zenthk, 47 {1927), No. 1, pp. 25-44^ fiffs. 3). — A discussion, with examples, 
of the age and area theory of plant distribution, dealing largely with the views 
set forth by Willis (E. S. K., 51, p, 821). 
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Precepts and rules of Mendelian heredity, L. Bi.abii7ghem (PHncipea et 
Fonnulea de VH^Hit6 MendCheme. Fans: Oauthier-VtUars d Co., 19^28, 
pp. Xin-{-194+l21, figs. 5). — ^The author dl&cusses the inheritance of characters 
according to the present concept of Mendelism. 

The cytological basis of hei*edity, K. B£:la6 (Die Cytologlschen Qrundlagen 
der Ver&'hung. Berlin: Bomiraeger Bros., 1928, pp. lV+412, pis. 2, figs. 
280). — An account of the histological structure of the cell and the behavior of 
the individual components during cell division and reproduction, with reference 
to the part played by each in heredity. 

Inheritance in Primula sinensis, D. db Winton {Jour. Boy. Hort. Soo., 64 
(1929), No. 1, pp. 84^0). — A discussion of the inheritance in P. sinensis of 
various characters, such as type of growth, type of flower, flower color, etc. 
The somatic number of chromosomes was found to be 24, with tetraploid forms 
occurring occasionally as mutations from the diifloid. The tetraploids were nor^ 
mally completely s^f-sterile. A linkage was noted between green stigma color 
and dark claret colored loaves and stems, and was so nearly complete that only 
one plant with red stigmas and claret colored leaves was expected in 6,500 
seedlings of the cross between green stigma, claret leaf plants and red stigma, 
green leaf plant& 

An. inheritance study of the distribution of vitamin A in maize, S. M. 
Haugb and J. F. Teost {Jour. Biot Chem., 80 {1928), No. 1, pp. 107-114, 
fig. 1). — ^The association between the vitamin A content and the inheritance of 
the yellow endosjperm kem^ character in a cross between Reid Yddow Dent and 
Johnson Ck>unty White Dent corn was studied at the Indiana Experiment Sta- 
tion in cooperation with the IT* S. Department of Agriculture. 

Vitamin A was found to be transmitted exclusively with yellow endosperm in 
the process of crossing and segregation. No measurable transfer of vitamin A 
to white endosperm grains selected from the P» segregating earls was obtained. 
Since there is a close physiological association between vitamin A and yellow 
endosperm kernel character in dent com, any genetic relationship must be one 
of close linkage between the two factors. At the level of com used in the 
rations of albino rats in these experiments, the three classes possessing yellow 
endosperm, heterozygous Fj, homozygous Fa, and homozygous parent, were 
equally effective in preventing ophthalmia. 

Species crosses in the genus Cuourbita, E. F. Gastetteb {Iowa State Cot 
Jour. Set, 2 {1928), No. S, pp. 219-227). — Studies at the Iowa State College 
upon the possibilities of pollination between the three spodes of Oucurbitu, 
C. pepo, O. maxima, and O. mosoUata, indicated that although 0. pepo and 0. 
maxima could be intercrossed, the hybrid progeny in the F* was entirely self- 
sterile. Crosses between O. pepo and O. mosdhata gave rise to many seeds, both 
the Fi and Fa being quite fertile. 0. moschata X C. pepo yidded no viaWe seeds. 
Although no difficulty was met in crossing O. maxima with O. moschata, the Fi 
idants were uniformly self-sterile on account of abortive pollen. Parthenocarpy 
was observed to be qnite common in these crosses, hut in no instance was 
parthenogenesis observed. 

Oonceruiug the sterility of phanerogamic plants (French studies) , D. 
Bois, trans- by I. Heen {Mem. Sort. Soo. New York, 3 (1927), pp. S77-397).’— 
The author deals, at varying length, with a wide range of phanerogajnic 
sterility. 

Investigations concerning the causation of gametic sterility, G. Tisohijcb, 
trans. by W. JdA^qram; {Mem. Sort. Soo. New York, S (1927), pp. $-15).— The 
author summarizes work done and views arrived at during 18^1925, chiefly by 
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himself but also by 11 others, bearing upon questions connected with causes and 
causation of gametic sterility. 

The origin of color in domestic animals [trans. title], E. Esskttghen 
{ZucUtungshunde, 2 (1927), No. 7, pp, SB1-S51, figs, 7).— This paper deals with 
a histological study of the skin of fetal calves, describing the pigment formation 
at different stages of development. 

The study of a specific vestlgeal wing character in chickens, B. M. Smith 
{ArJcamas 8ta. Bui. 231 (1928), pp. 41, 42).— A study of the Inheritance of a 
ve&tigeal wing character observed in a Columbian Plymouth Rock male in the 
Fa and back-cross offspring Indicated that the character was not a mutation 
since no vestigeal wing individuals were produced. 

A readily detectable sign of ovulation in the monkey, C. G. Habtman 
(Science, 68 (1928), No. 1767, pp. 452, 453). — ^The author reports that ovulation 
in the monkey may be diagnosed by the presence of red cells which may be 
washed from the vagina. These cells are from the small amount of hemorrhage 
occurring when the follicle ruptures to release the ovum. 

The vaginal smear method of assay of the ovarian hormone, L. C. Kahnt 
and E. A. Doisy (Endocrinology, 12 (1928), No. 6, pp. 760-768). — ^Prom a critical 
study of the vaginal smear method for determining the strength of extracts of 
the ovarian hormone, the author recommends the use of animals showing regu- 
lar cycles before ovariotomy and the discarding of those individuals showing 
oestrous or prooestrus later than the second day after the operation. The ani- 
mals used should be primed with 2 rat units and tested at weekly intervals with 
1.3 rat units and 0.7 rat units, those animals negative to the former test or posi- 
tive to the latter being discarded. The animals should not be used longer than 
4 months. If 75 per cent of the Individuals injected with the same volume give 
a -f reaction, it should be considered that the tested fluid contained 1 rat unit 
of the ovarian hormone. 

The distribution of the ovarian hormone between liquor follicnli and 
the residual tissue, S. Thayer and E. A. Doisy (Endocrinology, 12 (1928), 
No. 6, pp. 769-772). — ^Tests of the amount of ovarian hormone present in the 
liquor foUiculi aspirated from ripe follicles of fresh ovaries and from the 
residual tissue showed that the former contained an average, in 10 experiments, 
of 933 rat units per kilogram as compared with 167 rat units per kilogram 
in the latter tissue. 

Ovarian and placental hormone effects in normal, immature albino 
rats, G, T. Golddsto and F. T. Ramirez (Endocrinology, 12 (1928), No. 6, pp. 
804^12, figs. 4). — Two litters of rats were injected twice daily with water- 
soluble preparations of ovarian hormone, beginning with 2 rat units at 12 
and 18 days of age, respectively, and increasing the dose daily for from 20 
to 36 days, the total doses ranging from 74 to 214 rat units. 

A comparison of the injected animals with controls indicated that the heavy 
dosage of the ovarian hormone inhibited growth of the genital organs, and the 
testes remained in the abdomen in males. In females the vagina opened and 
vaginal smears showed continuous oestrum, though there were no corpora lutea 
In the ovaries. A few animals which were not killed showed a complete recovery 
in a short time after the injections were discontinued. 

The influence of age at castration on the size of various organs, X R, 
Baker (Brit. Jour. Ewpt. Biol., 5 (1928), No. 3, pp. 187-194, figs. S). — The study 
of the effect of castrating male pigs at 60, 100, and 200 days on the development 
of the various sexual and endocrine organs indicated that castration, before 
100 days resulted in a reduction in the size of the vesiculae seminales, bulbo 
urethrals, and adrenals, as compared with castration at 200 days. CJastratlcm 
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at 60 and 100 days gave about equal results. Tbe thyroid, pineal, and pituitary 
glands and body weight wore not affected by the time of castration. 

The effect of the injection of alcohol into the male mouse upon the 
secondary sex ratio among tbe offspring, A. C. CnATTDHimi {Brit. Jour, Expt, 
Biol., 5 {J928), No. 3, pp. J85, 186).— The subcutaneous injection of 0.2 cc. doses 
of 20 per cent ethyl alcohol on alternate days into male mice caused a disturb- 
ance in the sex ratio among the offspring of the treated individuals. The per- 
centage of males in the offspring produced by untreated parents was 41.54 ±2.16, 
while the percentage of males in the offspring from alcoholized males mated 
with untreated females 'was 66.13 ±J. 04. This disturbance is consideretl to be 
the reflection of a selective effect of the alcohol upon the X-chromosome-bearing 
sperm. 

HELD CHOPS 

[Field crops experiments in Arkansas], 0. K. McCletjjlnd, G. Janssen, 
J. O. Wahe, M. Nelson, J. R. Cooper, V. M. Waits, and G. W. Ware {Arkansas 
Sta, Bui. 231 {1928), pp. 10--21, 22, 23, 2 ^26, 27-30, 62, 63, 6//, flgs- Con- 
tinued experiments (E. S. R., 68, p. 321) reported on included variety trials 
with com, grain sorghum, sorgo, oats, soy beans, cowpeas, and miscellaneous 
legumes ; cultural tests with com ; interiflanting of legumes in corn (B. S. R., 
eo, p. 36) ; breeding w^ork with corn, cotton, and oats ; and fertilizer tests with 
oats and corn. 

Study of suckers in corn at the station and at Scott in 28 varieties over a 
period of years showed a varietal or heritable tendency toward sucker pro- 
duction, a marked seasonal variation, and place effect Pride of Saline, Com- 
mercial White, Champion White Pearl, and Hasting Proliflc tended toward 
maximum sucker production, while Surcropper, Goliad, and Southern Beauty 
were among those with the least. In general the suckering was higher at 
Scott. Size of seed, depth of planting, rate of planting, and quantity of avail- 
able nitrogen also influenced sucker production. Removal of suckers in three 
different stages produced no effect with yields below 35 bu. per acre, but 
reduced yields when they were above 46 bu. 

Corn showed an average loss from very shallow cultivation, small Increases 
from deep cultivation, nearly total loss from no cultivation, and about normal 
yields at the station and Scott when the weeds were hoed off without disturbing 
the soil. Delaying cultivation early in the season, especially for 6 weeks or 
longer, resulted in loss. Laying by deep in the tassel or roasting ear stages 
resulted in no average gain. The respective increases in yields of com after 
a legume had been plowed under or cut for hay in the year before the com 
were after co^vpeas 22 and 11,7 bu. ; soy beans 20.4 and 5.6 bu. ; velvet beans 
11.3 and 10.1 bu. ; Hubam sweet clover 4.3 and 13 bu, ; cowpeas after oats 13 
and 7.2 bu. ; and soy beans after oats 7 and 0 bu. increase. 

The sirup production from sorgo varieties ranged from 15 gal. per acre by 
Black Amber to 207 gal. by Kentucky Honeydew, a strain of Honey sorgo, 
and the Juice percentage varied from 27 to 55, and the ratios of juice to simp 
ran from 6,51 : 1 with African to 16.44 : 1 with Black Amber. Honey sorgo 
was found to contain the highest percentage of reducing sugar. In tests 
of reagents and methods for clarifying the juice, the difference in results did 
not justify the cost of centrifuging. The clearest juice was obtained by heating 
to 95® C. and adding lime, which was found to be the best reagent for clarifi- 
cation. The use of filters was found to be Impractical. 

The depth of leaf cleft in cotton, the brown color of lint, and the green color 
of lint each seemed to follow the same mode of Inheritance, i e., a modified 
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monohybrid, as was found in plant color (K S. R., 58, p, 27). Results of 
linkage tests between these characters and plant color are also recorded. Spac- 
ing tests indicated that earliness and total production are affected more by the 
stand in some years than in others. Stands thicker than are usually considered 
normal seemed desirable for both earliness and yields. The data showed that 
hand labor can be saved by thick planting, cross harrowing, and careful 
cultivation. 

The relative yield increases In terms of investment are shown for several 
fertilizer materials and mixtures used on cotton in different localities in the 
State in 1927, and the response shown by fruiting characters of cotton to 
varying rates of nitrogen, phosphorus, and potassium is reported briefly. Com- 
pared with sodium nitrate alone, ammonium sulfate alone and with sodium 
nitrate returned small average increases in seed cotton at the cotton substation, 
whereas other nitrogen carriers relumed lower yields. Calcium nitrate and 
sodium nitrate led the nitrogen sources used without phosphates or potash. 
None of the materials produced either marked or consistent differences in 
earliness. 

Fair yields and good quality of alfalfa hay were had from the first two cut- 
tings, whereas the third and fourth cuttings contained a high proportion of 
weeds, especially crabgrass. Varieties did not differ much in yield, although 
Grimm led in resistance to weeds and purity of hay. Manure, phosphate, and 
potash stimulated yields, but like cultivation, did not have much effect on stand. 
Reduction in stand seemed due to the direct killing of plants by low tem- 
peratures, by freezing as a result of rapidly fluctuating temperatures, or by 
partial freezing and subsequent fungal and bacterial invasion of the root and 
crown system. Northern varieties maintained their stand longer than southern 
sorts. Winter dormancy seemed to be an essential for any variety to thrive 
in the region. Decided increase in winterkilling was noted on areas where 
plants were cut late in the faU. 

Most of the legumes tested produced their best growth at a soil reaction of 
from pH 6 to 6.8. The range of acid tolerance noted among legumes used 
going from high to low pH was serradella, subterranean clover, vetch, spotted 
bur clover, Austrian pea, Canadian pea, soy bean, crimson clover, Hubam sweet 
clover, and white biennial sweet clover. 

For potatoes phosphorus was the most important element and nitrogen was 
next, whereas no benefit could be attributed to potassium. The 10-5-6 
(P-N-K) loid 10-5-0 formulas were outstanding in stimulating production. 
A yield increase of 40 per cent occurred where 20 tons of manure per acre 
supplemented the fertilizer. In efforts to break the rest period of potatoes, 
ethylene chlorohydrin treatments Induced germination at once and with favor- 
able conditions afforded satisfactory results. Tubers thus treated rot readily 
where the soil temperature is very high. Germination had by treatment with 
commercial lime sulfur was slightly below- that due to ethylene chlorohydrin. 
The yield from late planted potatoes using seed stored at 90“ F. was better 
at the station and at Hope than from the chemically treated seed planted 4 
weeks before, just after digging. 

Phosphorus was also the prime need of sweet potatoes at the station, whereas 
omission of nitrogen or potassium did not make much difference. The use of 
500 lbs. of 10-5-6 fertilizer was as good as 1,000 lbs. or more. The three 
dements were similar in value at Hope on Ruston fine sandy loam. 

[Agronomic experiments in Guam, 1927], J. Guerbebo (Qmm 8ta, Bpt. 
1927t PP- tiff* jf).— Continued investigations included trials of lawn and 
forage grasses; variety tests with alfalfa, soy beans, pigeon peas, rice, sweet 
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potato, cassava, and yam ; and production trials with henequon, maguey, sisal„ 
taro, and edible canna. 

Napier and Guatemala grasses, mainly because of their much heavier yields, 
decidedly surpassed other grasses tested for green forage for livestock on thin 
clay loam underlain by coral limestone. On rocky limestone hillsides Napier 
grass produced the highest forage yield and was followed in order by Guatemala,. 
Merker, and Pennisetum setoaum grasses, and Japanese cane. Napier grass 
receiving ground limestone (cascajo) yielded much more forage than when 
treated with burnt lime or coconut cake, or not treated. In fertilizer tests with 
Japanese cane and Napier grass, plats receiving lime and manure in combination 
produced the highest yield, and with the Guatemala grass the lime treatment 
gave the best results. 

When heavy growths of aroma (Acacia farnesiana) was first slashed and 
burned a planting of Porto Rico sweet potatoes given two cultivations grew 
enough to suppress and eventually kill the aroma and yielded 4,720 lbs. per 
acre. The sweet potato plat receiving superphosphate (acid phosphate) in 
combination with ammonium sulfate and potassium sulfate produced the highest 
yield and was followed by the plat treated with superphosphate and stable 
manure. Of the seven yam varieties under test, five made increased yields 
due to trelUsing. In the trellised rows Dioscorea alata with 8,378 lbs. produced 
the highest yield, and D, latifoUa the lowest, while in the unlrellised rows 
Haya with 4,840 lbs. yielded the most and the wild yam, or gado, the least. 

[Field crops investigations in Washington], B. G. Schafer, 0. B. Barbee, 
B. F. Gahstes, O. 0. Lee, S. C. Tandeoaveye, O. M. Morris, H. J. Jensen, 0. L. 
Vincent, H. M. Wanseb, I. M. Ingham, 0. B. Hnx, and H, P. Singieton 
(Washington Col. Sta. Bui. 229 (1928), pp. 13-^16, 17, 37, S8, ^5, iS, 52-^4, 

66, 57).— Continued agronomic activities (B. S. B., 59, p. 31) r^orted on from 
the station and substations embraced varietal trials with winter and spring 
wheat, oats, barley, corn, alfalfa, potatoes, and sweet potatoes ; breeding work 
with wheat, oats, and potatoes ; cultural tests with wheat ; weed control studies; 
pasture tests; and crop rotations. 

Sodium chlorate in the form of spray was the most effective of chemicals 
used to control bindweed at the station, while salt at about 1 lb. per square 
foot completely controlled the weed at Waterville. 

Previous results with regard to the inoculating power of different strains of 
a l fal f a nodule bacteria and their effect on the host were confirmed. Optimum 
moisture conditions for plant growth at seeding lime were found necessary for 
reliable results from inoculated alfalfa seed. 

Most of the potato crosses showing resistance to or immunity from virus 
diseases have McCormick or Barly Norther as one of the parents. Barly Norther 
X McCormick has been very successful in the number of apparently resistant 
seedlings produced, whereas the reciprocal cross has given no seedlings lowing 
resistance. Other resistant seedlings are noted. Potatoes at the Irrigation 
Substation in pit storage showed less i^rlnkage with increased ventilation. 
Maturity does not materially affect keeping quality of Netted Gems. Immature 
tubers seemed to proceed quite naturally to maturity in storage. Exposure to 
the sun for from 1 to 8 hours after digging did not affect the storage quality of 
potatoes, although the tubers picked up immediately lost more weight in shrink- 
age than did the potatoes exposed several hours. The latter evidently had their 
shrinkage during the period of exposure. When Irish Cobbler potatoes were 
subjected to varying temperatures and to several periods of exposures at harvest 
to determine the extent of heat necrosis resulting therefrom, it was found that 
whenever the air temperature approaches 95" F. or above It Is dangerous to 
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leave early potatoes exposed for more than half an hour before picking up and 
placing in cool shade. While potatoes exposed to 96® or more fop 2 or 3 hours 
are apparently uninjured when examined immediately, they will show from 60 
to 80 per cent breakdown and decay within 48 hours. 

Sweet potatoes with 16 per cent of moisture removed kept much better in 
storage than those with 5 or 10 per cent or no moisture removed. If weather 
conditions at harvest permit, much moisture can be removed and the keeping 
quality of the crop improved by several days* exposure before picking up. 

Small grain tests, R. P. Bledsoe (Georgia Sta. Buh 149 (1928) ^ pp, S5 ), — 
Bxtensive varietal tests with small grains at the station and elsewhere in 
Georgia showed that Purplestraw wheat could be recommended for all wheat- 
growing sections of the State. Red May and some good strain of Fulcaster, such 
as Dietz, seemed satisfactory for the Piedmont section. Hundred Bushel, a 
strain of Red Rustproof, proved to be the best oats available commercially, 
although several other Red Rustproof strains not on the market outyielded it 
by 4 or 5 bu. per acre. Although Pulghum yielded less, it could be used where 
early oats are desired. Fulghum and Red Rustproof gave the best yields of 
the spring planted oats. However, the yields of spring planted oats varieties 
were but slightly more than half those when fall planted. Greece and Tennessee 
Winter Hooded were the best barleys, the latter being preferred for its lack of 
objectionable awns. Abruzzi and Georgia were the highest yielding ryes. 

Comparison of the best oats, barley, and corn in variety tests during seven 
years in the same field showed that as much or more grain per acre can be 
obtained with oats or barley as with corn. A comparison of oats, wheat and 
barley for hay, based on their total yield of straw and grain, indicated that 
generally varieties making a high grain yield also give a high yield of hay. 
Wheat and barley compared very favorably in yields with oats for hay, and 
their winter hardiness was greater. Good strains of Red Rustproof oats, 
Purplestraw wheat and Tennessee Hooded barley seemed best for hay. 

The cultivation of perennial forage plants for seed, P. D. Zhubavlev 
(KuVtura Mnogoletnikh KormovyTcU Bastenil na 8emena, INovocherJcasIcl: 
Oosud. Inst, Izuoh, Zasushl, OUast; Vologda: Vologodsk, Qosnd, Selsk, Khoz, 
Treat, 1927, pp, 104)- — Practical information is given on the distribution, 
adaptation, culture, harvesting, and storage of important grasses and legumes 
for seed. 

Production and preparation of seed of important clovers and grasses, 
W. Fxscheb (SamengeifHimung und Saatgutlereitmg bet den Widhtigsten Klee* 
md Qraearten, Berlin: Oscar Bcklegel, 1928, vol, 1, pp, 380, pis, 2, figs, 155),'-^ 
Part 1 of this volume treats of the environmental and cultural needs, harvesting, 
and pests of grass and clover seed, and their valuation, and gives special 
information in regard to the production, markets, varieties, and cultural needs 
of the individual species. Important contaminating crop and weed seeds are 
listed. Part 2 is devoted to a discussion of methods and principles for the 
preparation of seed, and details the usual means for removing the several 
classes of impurities and for cleaning particular clovers and grasses. Machines 
and devices for cleaning seed are described and illustrated in an appendix. 

Cotton variety test, 1928 , R. P. Bledsoe, H. K. Bbabham, and G. A. Hale 
(Georgia Bia, Circ, 83 (1929), pp, 3), — ^Lightning Express, Etelf-and-Half, and 
Piedmont Cleveland were among varieties outstanding in yields in several locali- 
ties. Foster 4, Delfos 6102, and Datatype returned high yields in the Piedmont 
section. Variety rankings were similar in the Piedmont tests and in the Coastal 
Plain tests. The lint percentage was the higher in the Coastal Plain, whereas 
the same variety produced the larger bolls in the Piedmont 
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Cotton spacing.— I, Studies of tho effect on yield and earliness, J. 0. 
■\Vabe (Afkansas 8ta. Bui. 230 (1929), pp. 8^) —Spacing expoviments with cotton 
at Scolt, IMarianna, and other localities in the State from 1921 to 1920, Inclusive, 
were concerned with the relation between stands and earliiiess (first picking) 
and stands and total production. The results of the several trials are given in 
detail 

Barliness and total production evidently were affected by the stand more in 
some years than in others. When conditions favored the crop throughout the 
season, cotton could adjust itself to a wide range of stand without materially 
affecting production. Usually earliucss was advanced more by thicker stands 
than was total yield, although both were depressed slightly on unthinned plats. 
When the boll wee\ il or other late season hazards retarded the fruiting rate the 
advance in earliness through thicker stands was followed by increased produc- 
tion. In this way, the earlines.s and total yields of a late variety were enhanced 
more than those of an early cotton. 

Under ordinary farm practice there seemed to he slight danger of the farmer 
leaving the plants too thick in the row, and this also held true in regard to the 
influence of spacing experiments. The stand occurring in rows having two or 
three plants a hoe width (8. in.) apart, or a slightly thicker stand, was the best 
from year to ye-ar. The row evidently should be about 3.5 to 4 ft. wide on ridh 
land, 3 to 3.5 ft. wide on land of average fertility, and 3 ft. or less on poor land. 

Fertilizing cotton, O. II Andkus (MiHSiBsippi 8ta. Cite, 83 (1929), pp. 7). — 
From extensive tests at the station and substations (E. S. K., 69, p. 82T) in- 
formation is given in regard to the profitableness of fertilizers, the proper 
analyses and rates, nutrient caisrlers, methods of application, and specific 
foiTnulas for different soil types in the Slate. 

Cotton production [trans. title], H. V. Geib (Bstac. JSatpt. Agr. Boo. Hfctc. 
Agr., Lima, Ciro. 9 (1928), pp. 19 ). — ^Practical Information on the production of 
cotton in Peru. 

Bdle of mother tuber in growth of potato plant, P. E. Denny (Bot. Gaz., 
87 (1929), No. 1, pp. 16*1-19J^, figs. 5).— Mother tubers (sets weighing 28 gm. 
each) wore amputated from potato plants in experiments at the Boyce 
Thompson Institute for Plant Besearch when (stage 1) tlie sprouts first 
emerged from the soil and before the leaves had expanded, (stage 2) when 
the plants were about 2 in. high and leaves fully expanded, (stage 3) when 
plants were about 10 in. high and young tubers were forming on well-developed 
stolons, and (stage 4) when plants had attained about maximum height and 
were in bloom. Plants having sot.s removed at stages 1 and 2 yielded about 
33 and 80 per cent respectively of the production of the corresponding checks. 
While varietal differences were noted in behavior in stages 8 and 4, It appeared 
possible that the sprout became independent of the set at stage 3. Most of 
the storage materials that were destined to leave the set had already been 
used up. 

Chemical analyses showed a rapid loss of substance from the set, 25 to 33 
per cent at stage 1, about 50 per cent at stage 2, and nearly 80 per cent at 
stage 3. The depletion varied with different lots in different years and with 
different varieties bnt ranged from 70 to 85 per cent Starch and the various 
forms of nitrogen were steadily used up, whereas the sugar concentration was 
maintained at a high lev^. Different groups of nitrogenous substances, sudti 
as insoluble, soluble, ammonia, amide, amino, and basic, were removed from 
the set at about the same rate. There was no evidence of one form being 
more readily available for growth than other forms. Although the foliage 
was active pliotosynthetically between stages 2 and Z, large demands upon the 
organic substance of the set were made during this period. 
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Variety tests of white potatoes, L. 0. Geatz {Florida 8ta. Bui. 201 (1928) , 
pp. SOS-314 )* — Comparative studies during 6 years with several potato varieties 
in representative localities of the Hastings potato district and at the Ever- 
glades Substation are reported on. Although the seasons during the experiments 
were extremely variable, both as to temperature and rainfall, Spauldmg Rose 
No. 4, the current standard variety for Florida, was rather consistently out- 
yielded in primes by Irish Gobblers, Green Mountains, and Blis.s Triumphs. 

Longevity of sugarcane pollen, N. L. Durr (Apr. Jour. India, 2S (1928), 
No. 6, pp. 4S2, 483 ). — By keeping sugar cane pollen in sealed glass tubes at from 
9 to 13® 0., a few germinations were obtained as long as 168 hours after 
inclosure. Pollen kept in partial vacuum for 96 hours at the same temperature 
also gave several germinations. 

The variability of the quantitative attributes in pure lines of spring 
wheat [trans. title], V. N. Mamontova (In Materialy Jc Isiuoheni^U lismencMvosti 
lArovot Pishenitsy. Baratov: Baratov. Omastn. SeWc. Khos. Opytn. Sta., 1927, 
pp. S-39 ). — Investigation during five years on the selection of hard and soft 
wheats, involving study of various agronomic, morphological, and develop- 
mental characters, demonstrated that the study of variability in the guantita* 
tive characters of crop plants in relation to the influence of environment is 
essential to selection work. Quantitative characters according to their co- 
efficients of variability are distributed into four groups — characters not con- 
stant, with a large coefficient of variability; characters varying strongly, 
such as those determining productivity; characters of medium variability, 
e. g., those belonging to the morphological group; and slightly variable char- 
acters. The degree of variability of the characters seemed directly related to 
the meteorological conditions and to the heritable properties of the plant 
The hard wheats varied more than the soft wheats in unfavorable years. 
The average values of different characters varied with the meteorological con- 
ditions. 

Variety testing of spring wheats for 1915 to 1925 [trans. title], N. P. 
Emel’IInov (In MateHaly fc IsuohenilU Issmenchivosti I2jrovol Pahendtsy. Bara- 
tov: Saratov. Oblastn. Solsk. Khos. Opytn. Sta., 1927, pp. 66-95 ). — Comparison 
of yield and meteorological data during the course of extensive varietal trials 
with spring wheat showed that the duration of a test for a variety requires 
the determination of productivity during sevei^al seasons of different conditions. 
Adequate checks are noe<led for statistical interpretation of results. The 
period from stooling to heading, which appeared rather constant for a variety 
in different years, is held important in determining varietal productiveness. 
Meteorological conditions during this period, especially precipitation, are im- 
portant yield factors, while those from heading to ripening determine the 
development of the kernels. In a dry year the weather during the heading to 
ripening period largely determines yield in spring wheat, whereas the effect 
is slight in the period up to heading. 

Report of the Hard Red Winter Wheat Research Conference {[Manhat- 
tan: Kan$. Apr, Ool.], 1928, pp. [S]-|-8I). — This is the report of the proceedings 
of the conference held at the Kansas State Agricultund College in November, 
1928 (B. S. R., 60, p. 400). The papers presented included The Need for an En- 
larged Wheat Research Program for the Southern Great Plains, by P. D. Farrell 
(pp. 14-16) ; What a Research Program Will Mean to the Wheat Farmer, by 
B. H. Hodgson (pp. 17-19) ; Progress and Needs in the Improvement of Hard 
Bed Winter Wheats by the U. S. Department of Agriculture, by 0. R. Ball (pp. 
20-29) ; Research of the Bureau of Agricultural Bconomics of Wheat Marketing 
61229—29 2 



818 


EXPEEIMBITT STATION EBOOED 


CVol. 60 


as Affected by Quality, by H. E. ToUey (pp. 30-33) ; Research as a Basis for a 
Wheat Improvement Program, by H. M. Bainer (pp. 34-38) ; Why the Southwest 
Needs Improved Wheat Varieties, by 0. 0. Cunningham (pp. 30-41) ; How an 
Enlarged Research Program May Help the Millers in the Solution of Some of 
Their Problems, by 0. M. Hardenbergh (pp. 42-45) ; The Importance of Quality 
in Hard Red Winter Wheat, by S. F. McDonald (pp. 40, 47) ; The Colorado 
Wheat Improvement Program, by A. Keaier (pp. 48-64) ; An Enlarged Research 
Program Renting to Wheat Improvement in Kansas^ by L. E. Call (pp. 65-00) ; 
The Nebraska Winter Wheat Research Program, by W. W, Burr (pp. 61-65) ; 
More and Better Wheat in Oklahoma, by C. E. Sanborn (pp. 66-^) ; and The 
Texas Viewpoint of Wheat Improvement, by A. B. Conner (pp. 69-75). 

A survey of the 1928 Nor^h Dakota wheat crop, 0. E. Manqsls, T. E. 
Stoa, and R. C. Dynes (North Dakota Sta. Bui 222 (1928), pp. 23, figs. 8).— The 
survey of the 1928 wheat crop, similar to previous undertakings (B. S. B., 58, 
p. 433), showed common wheat (649 samples) to average 69.5 lbs. per bushel 
and (790 samples) 12.12 per cent of protein, and durum wheat (272 samples) 
61.4 lbs. and (308 samples) 11.2 per cent. 

While for the State as a whole, wheat following cultivated crops and legumes 
averaged higher in protein content than wheat after small-grain crops, limited 
data from four eastern counties showed no advantage for cultivated crops, 
although an appreciably higher protein average was apparent for wheat after 
legume crops. In four western counties wheat after cultivated crops averaged 
12.62 per cent protein, as compared to 12 per cent after small grains. Durum 
samples from four counties in northeastern North Dakota showed a similar 
advantage in protein content when following cultivated crops. Comparisons with 
wheat from weetly and clean fields in Golden Valley County by J. C. Russell 
indicate that weed infestation tends, to lower the protein content of wheat. 

Seedl value of frosted wheat, W. O. Whitcomb (Orain Dealers Jour., 62 
(1929), No. 3, pp. 172, 173, figs. S; aUo in See^ WorU, 25 (1929), No. i, pp. 
12, 13). — According to results of studies at the Montana Experiment Station 
(E. S. R, 60, p. 228), the stage of matui'ity at freezing and also) the temperature 
and duration of ftrost decidedly affect the value of frosted wheat Frosted 
wheat giving a strong germination test of 70 per cent or more may be used 
safely for seed, but the seed value of such wheat is uncertain without thorough 
laboratory tests. Frosted wheat la best tested for germination during February 
and March. 

HOETICTILTTJKE 

[Horticultural investigations at the Arkansas Station] (Arkansas Sta. Bui. 
231 (1928), pp. 56-^2, 63, 64, figs. 6). — ^Experimental progress is discussed much 
in the same manner as in the preceding report (E. S. R., 58, p. 331). 

Cold weather just prior to and succeeding pollination materially Interfered 
with the results of apple studies conducted by J. R. Cooper and C. B. Wlggans. 
Of four pollens, Delicious, Jonathan, Ben Davis, and Yellow Transparent, used 
on Ben Davis flowers, Ben Davis pollen was strikingly inferior. An examina- 
tion of the pistils showed generally greater length for Delicious, Yellow Trans^ 
parent, and Jonathan pollen tubes in the order given than for Ben Davis tubes. 
Except for shortness the Ben Davis tubes were similar to the others. A similar 
examination of Stayman WInesap pistils showed Stayman Winesap tubes to be 
shorter than those of other varieties and v^th some enlarged ends, a condition 
which vms, however, observed in other varieties. Bolling the pistils for 2 min- 
utes In n/io acetic acid greatly facilitated the removal of the outer integum^t 
and allowed successCul study of the tubes when stained with an aqueous solution 
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of lacmoid. In most cases tubes which had reached the ovule had already dis- 
integrated in the upi)er part of the pistil. Of two possible factors interfering 
with self-pollination, namely, the presence of inhibiting substances and insuflOi- 
cient nutrition, the latter is considered the more probable. 

Studies by Cooper and Wiggans of the causes of abscission of immature apples 
suggested that lack of pollination is not a frequent cause, since pollen tubes 
were found in nearly all instances at least in the upper portion of the pistil. 
Where fertilization had apparently occurred, it is believed that dropping was 
caused by the early initiation of abscission. The second heavy drop consisted 
almost entirely of fertilized fruits and is believed the result of competition. 
Fruits with few seeds dropped first, and between fruits of equal seed number 
the amount of supporting foliage was the determining factor. 

Observations by Cooper and Wiggans on the time of flower bud differentiation 
in apples showed some varietal and seasonal differences and some differences 
between trees of a single variety. In 1927 bud samples taken June 15 showed 
some flower primordia. 

Cooper and Wiggans noted an apparently definite correlation between the 
number of fruits per spur and the number of leaves, old and new shoot length, 
and spur growth of the preceding year. The dropping of fruit from trees 
receiving different treatments or differing widely in vigor followed the same 
general curve unless the treatments were strikingly different. Yield was appar- 
ently largely dependent on the number of fruit spurs per tree. A positive 
correlation was observed between tree vigor and production. Increment in the 
trunk girth was found the most reliable index to the tree’s vigor and potential 
fruitfulness. Qftrunk growth continued through August, while terminal growth 
ceased about the middle of June. 

Analyzing the results of several years Cooper reports that both nitrogen and 
phosphorus have proved beneficial to the apple, giving respective increases of 
3 and 1 bu, per tree per year. Potash gave no increase and in certain Instances 
caused reductions. Nitrate of soda had a quicker influence than ammonium 
sulfate, but by the third year all differences had disappeared. Size of fruit was 
influenced by number per tree but not by fertilizers. Nitrogen through develop- 
ment of rank foliage invariably reduced fruit color, but pho^horus or potash 
had no such effect. No fertilizer had any apparent influence on quality. The 
Increased production of fertilized trees was due largely to increased number of 
fruit spurs. 

Cooper and Wiggans report that nonpruned fruit trees over a 4ryear period 
outyielded heavily pruned and moderately pruned trees, the gain being directly 
correlated with the number of fruit buds. 

A girdling test conducted by Wi^ns with 7-year-old apple trees ^owed 
complete girdling in late May to strikingly increase flower bud formation. Par- 
tial girdling was ineffective. 

Fertilizer studies with the peach conducted by Cooper and Wiggans showed 
nitrogen to be highly effective on growth and production. Fruit ripening was 
delayed and color reduced on nitrog^ trees. Judging by the weight of iNron- 
ings, nitrogen fertilizers stimulated the growth of grapevines. 

Wiggans found that shortening the canes of frost-injured grapevines reduced 
the crop but greatly stimulated the production of strong canes for the succeeding 
year. Simply removing the injured shoots slightly Increased the current crop. 
A comparison of grapes on their own roots and on Xlanta, Wine King, and 
Oynthiana roots showed in favor of grafting in the case of two varieties but 
no apparent difference with Concord. Grafting on rooted cuttings gave better 
results than on unrooted cuttings. The pruning of 1-year grape jdants prior 
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to setting reduced growth, there being a fairly definite inverse correlation be- 
tween severity of pruning and subsequent growth. Staking young vines gi’eatly 
increased length above that of recumbent canes and shortened the period of 
nonproduction. The time of pruning Concord vines had no appreciable influence 
on the time of blooming. The initiation of fruit bud formation In the Concord 
grape began about July 1. 

Of several fertilizers tested by Cooper and V. M. Watts for the tomato those 
containing phosphorus materially hastened ripening and increased yields, appar- 
ently by stimulating early growth. Nitrogen proved of little value, but manures 
materially increased yields. In tests by Watts, electric light supplied in addi- 
tion to normal daylight increased the length and diameter of stem growth in 
John Baer tomatoes of moderate and nonvigorous growth. Under the conditions 
of the experiment bud formation and fruiting were directly correlated with 
vegetative growth.' 

[Horticultural investigations at the Guam Station], J. Guerrero (Oacrm 
Sta. Rpt 1927 1 pp. 9-12, fiq, i). — Continuing the policy of introducing new fruits 
(B. S. R., 59, p. 620), the White mountain apple, the star apple, the Surinam 
cherry, and the lanzone were imported during the year. Improved varieties 
of avocado, mango, and orange were propagated for distribution. 

Storage studies with native forms of orange known locally as the naranghita 
and cahit Indicated that under proper conditions the latter could be held for a 
considerable period. The naranghita yellow orange, a tangerine, proved to pos- 
sess poor keeping qualities. Dipping oranges in a 1 : 500 copper sulfate solu- 
tion proved of no benefit. Care in harvesting was an important factor in 
lengthening the keeping period. 

Trial shipments of avocados, watermelons, and vegetables ^ent to the Philip- 
pine Islands were successful. The progeny of crosses between the Gulf State 
Market and Greater Baltimore tomatoes yielded better than the native varieties. 
Of four cabbages tested, the Florida Drumhead produced the largest number 
of heads. 

[Horticultural investigations at the Washington Station] (Washington 
Col Sta, Bui 229 (1928), pp, 21, 33, 32-37, 38, 54-56, 61, 63, 64),— The usual 
annual report on horticultural activities (B. S. R., 59, p. 39). 

Studies by J. R. Neller upon the removal of arsenical residues indicated 
that the acid cleaning solution was increased in effectiveness for waxy apples 
when heated to about 100" F. Pears did not require heated solutions. The 
dipping of waxy fruits in nontoxic solvents prior to the acid wash was success- 
ful. Arsenic accumulation in the cleaning solution necessitated frequent change. 
Various lead arsenate preparations similar in chemical composition wore found 
to be quite different in their physical properties. 

Working on the breakdown of apples in storage Neller found tlial apples 
which developed excessive breakdown came from trees whose shoots were low 
in catalase activity. The fruits were lower In catalase activity and acid and 
higher in total sugar than were more normal fruits. Although a coating 
of oil checked respiration, shriveling, and loss in weight, thei*e was no apparent 
effect on dessert quality. 

J. D. St John working on the winter hardiness of fruit tree shoots found 
no correlation between pentosans and hardiness. Differences in sugar were 
sometiiaes greater on different parts of a tree than between varieties. Total 
sugars aud sucrose decreased from winter through spring. Soluble nitrates 
decreased in May, and H-ion activity also decreased in spring. The amino 
nitrogen concentration was very small throughout winter and spring. 

Observations by O. M. Morris, H. J. Jensen, F. Lu Overley, and W. A. Luce 
in the Spokane, Wenatchee, and Yakima Valleys showed generally inferior stands 
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of legume cover crops, weeds and grass often comprising* most of the cover. 
Pollination studies conducted by Luce and Overlay in the Wenatchee district 
indicated that Moorpark, Tilton, Gilb^t, and Southerland apricots were suffi- 
ciently self-fertile. Tree vaidability was noted in the Black Republican, Deacon, 
and Shelton cherries in respect to their ability to fertilize Bing, Lambert, and 
Napoleon (Royal Ann). The Black Tartarian and the Centennial varieties gave 
tiniformly favorable results. None of 14 pear varieties tested as pollinizers for 
Anjou gave satisfactory results. Siayman Winesap and Red Wlnesap proved 
unsatisfactory pollinizers for Winesap and Delicious, and Winesap, Stayman 
Winesap, and Golden Delicious pollens gave poor results on Delicious. 

As determined by J. R. Magness and Luce, Delicious apples grown on ringed 
branches with definite leaf areas per fruit required 30 and from 40 to 50 
leaves, respectively, for producing good sized and very good apples. The leaf 
area of Delicious averaged 3.65 sq. in., being larger than that recorded in 
Virginia (B. S. R., 56, p. 836). Fruit grown with sufficient leaf area was higher 
in sugar, better colored, and larger than that grown with less foliage. Fruits 
grown with 75, 60, 30, 20, and 10 leaves, respectively, averaged 58, 51, 42, 26, 
and 23 per cent of solid red color, and in weight 211, 201, 170. 134, and 04 gm. 

As reported by Magness, collar rot or crown injury of the apple occurs 
frequently in irrigated districts and is most severe in abundantly watered, 
moderately heavy soils or near head ditches. 

Morris and Jensen treated hardwood cuttings of Delicious and Winesap apples 
with nitrate of soda solutions of various strengths without obtaining any bene- 
ficial effect on rooting. Some promise of success was secured with softwood 
cuttings. Determinations by Magness and Overley of starch development in 
apple foliage which had been sprayed with oil and with arsenate of lead alone 
indicated that light oils had no effect on starch formation, as measured by the 
chlorophyll and iodine tests. Studies with excised twigs indicated that oil tends 
to reduce transpiration rates, corroborating the results of Kelley (B. S. R.. 68, 
p. 232). The effect continued several days after the spraying. Ringed branches 
sprayed with oil showed no decrease in fruit size in the case of Jonathan, but 
with Winesap and Delicious repeated applications of heavy oils apparently 
decreased size. 

Working on peach maturity as related to picking for storage, Morris found 
that each variety has characteristic changes in appearance and that these changes 
are affected by weather and other environmental conditions. Fruits nearly or 
quite fully grown and beginning to soften held up in storage for from 10 to 28 
days. 

Tomato breeding studies conducted by C. L. Vincent included a study of the 
Fi generation of a cross between Bonny Best and Sutton Best of AIL Favorable 
results were secured only when the Bonny Best was used as the ovule parent. 

Studies conducted by Jensen at Prosser showed that light pruning results 
in maximum yields, but in some cases the fruits of the lightly pruned trees 
were poorly colored and reduced in quality by limb rub and leaf scars. Cover 
crops hastened terminal bud formation by from 7 to 10 days as compared 
with clean culture. The yields were largest on cover cropped plats receiving 
normal Irrigation. 

Attempts to grow own-rooted apple trees by using long scions on nurse roots 
gave negative results, even when encircled with wire just above the root. 
That nitrogen increases vigor and yi^d of apple trees was indicated In a 
comparison of nitrogen, potash, and phosphoric acid. As measured in yi^ds 
of wheat following plowing under, sweet clover, red clover, and alfalfa in the 
order named were the most effective among seven legume crops. Variable 
results obtained in pollinating Bing, Lambert, and Napoleon cherries with pollen 
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from separate trees of Black Republican suggested that this variety is made 
up of distinct strains. 

At the Cranberry Substation, D. J. Crowley reported that following a severe 
frost while the buds were in the pink stage it was observed that berries were 
larger on bogs which had been Irrigated the preceding season. Bogs having 
a thin cover of sand suffered more frost injury than well sanded bogs. A 
5 per cent oil emulsion plus 2 per cent cresylic acid was found effective for 
kllhng swamp grass and sedges. Emulsion was more effoctivo and cheaper 
than undiluted oil. Distillate was more effective as a weed killer than either 
gasoline or kerosene and when properly applied was used without serious 
Injury. Besanding as a means of holding the vines was found necessary 
before using a gasoline driven mechanical picker. 

Tests of the influence of certain factors on the ripening of some horti- 
cultural products. — II, The effect of ethylene on the ripening of various 
fruits and vegetables [trans. title], B. Mxtldcr, L, J. M. Oelkeyeb, and A. M. 
Spencer {LafiMomolc. Tijdaclir, [Amsterdam], 41 (1929), No. 487, pp, 78-92, 
fig, 1; Eng. als., p, 92 ), — ^In tests with bananas, pears, tomatoes, cucumbers, 
m^ons, and c€dery no acceleration of the ripening process was noted as a result 
of exposure to ethylene gas used at the rate of 1 liter per cubic meter of space 
and at a temperature of from 25 to 26® 0., with a relative humidity of from 85 to 
95 per cent. 

Vegetables, flowers, and fruits under glass, O. Lowe (demme-, Blumen- 
und Obstkulturen unter Glas. Stuttgart: Eugen Ulmer, 1928, pp. VIII+189, 
figs, 4 ^). — The general principles and practices and the needs of specific plants 
are discussed. 

Commercial varieties of vegetables for New York State, H. W. Schnecsk 
(N. Y. Agr. Col. (Cornell) [Ext.] Bui. 176 (1928), pp. 8S, figs. Descriptions 
are given of a large number of varieties of various species of vegetables grown 
in New York. 

A comparative study of the cabbage varieties in relation to morphology, 
productivity, and quality of head [trans. title], E. Panpilova (Saratov. 
OUastn. Selsk. Khos. Opytn. Sta., Kratk. Otchet Rabat. Otd. Sadovod. H Ogorod. 
1926, pp. SS-41 ). — ^The results of biometrical studies with cabbage varieties are 
presented in tabular form with discussion. 

Studies in Indian chillies. — ^1, The types of Capsicum, F. J. F. Shaw and 
A. B. Khan (India Dept. Agr, Mem., Bot. Ser., 16 (1928), No. 2, pp. [2] -1-59-82, 
pis. 5, figs, 3 ). — ^In this systematic study, b^n in 1924, some 52 types of Capsi- 
cum, 49 of which were natives, were described and classified. The biology of 
flowering and fertilization is discussed. Both cross- and seU-fertilization were 
observed to be common in occurrence; for example, in 96 unprotected cultures 
growing side by side 75 showed segregation and 21 bred true in the next gen- 
eration. Yellow fruit color and erect growing habit were found recessive to 
red color and pendent habit. 

Bermuda onion culture, J. T. Quinn (Missouri Agr. Col, Ext, Ciro. 215 
(1929), pp. 8, figs. 4)- — Information of a general nature is presented. 

Germination and keeping quality of parsnip seed under various condi- 
tions, H. O. Joseph (Bot. Qaz., 87 (1929), No. 1, pp. 195-210, figs. 2 ), — Studies at 
the Boyce Thompson Institute for Plant Besearch on the storage of pcirsnip 
beeds indicated the advisability of thorough drying followed by storage in 
air-tight containers held at moderate temperatures. Temperature and hu- 
midity were both important factors in parsnip seed storage, but of the two 
humidity is deemed the more important. With moisture content high tem- 
perature tiiould be low, and ledprocally with temperature high moisture con- 
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tent must be at a minimum. As a result of the study two methods of storing 
are recommended — (1) at ice-box temperature, approximately 5® O., and (2) at 
ordinary storage temperature preceded by a thorough drying of the seeds at 90® 
for from four to six hours, and subsequent storage in air-tigtit containers. 

Work on tomatoes in 1926 [trans. title], E. Panfilova (Saratov, Ohlaatn, 
Selsk, KJioz, Opytn. Sta,, Krath, Otchet Robot. Otd, Sadovod. i Ogorod. 1926, 
pp. 43-51).— A report on varietal and pruning studies with the tomato. Pruning 
gave favorable results, the unpruned and the slightly pruned plants being poorer 
in every respect. 

Catalase andL oxidase of the tomato as influenced by the soil reaction, 
E. S. TlATtigR (Iowa State Col. Jour. Sol, 3 (1928), No. 1, pp. 29-39 ). — ^Prom data 
obtained at the Iowa State College on Bonny Best tomato plants set in green- 
house beds in composted soils having three pH values, from 8.5 to 9, 6.5 to 7, 
and from 4 to 4.5, respectively, the author concludes that there is in the tomato 
a definite relation between catalase activity in the plant and the amount of 
growth and yield. Plants in soil with a pH value of from 6.5 to 7 gave higher 
yields and made greater growth, as measured in total dry matter, than did 
plants in soils of the higher or lower pH value. The lowest yield per plant was 
on the alkaline plat, pH 8.5 to 9. The greatest amount of total dry matter 
per plant was produced on the neutral soil. 

Differences in catalase activity were most pronounced in the case of green 
ripe fruits, the highest yielding plants, from plats with a soil reaction of from 
pH 6.6 to 7, consistently showing the lowest activity. No consistent differences 
in catalase activity were noted in very Immature fruits. Soil reaction and 
subsequent growth and yield had no apparent influence on oxidase activity, 
although there was some evidence of greater activity in mature than in im*- 
mature fruits. Oxidase and catalase activity were apparently indep^ident of 
one another. 

Some results of pruning experiments with deciduous fruit trees, O. S. H. 
Rjeineckb (Union So. Africa Dept. Agr. Bui. 43 (1928), pp. 15, figs. 7).— Experi- 
ments at the University of Stellenbosch, South Africa, showed that severe 
pruning of plums and pears retards the Initiation of fruiting. Severe pruning 
was observed in the case of the Santa Eosa plum to have a greater reducing 
effect on growth than did heavy fruiting. This inhibiting effect of pruning on 
growth was not as noticeable in the pear; for example, in the Bon Chretien 
(Bartlett) heavy fruiting had more influence than pruning in reducing growth. 
Summer pruning was not effective and even deleterious. A program of moderate 
pruning combined with fruit thinning in case of overproduction is suggested. 

[Spray calendars for New Jersey fruits] (Now Jersey Stas. Circs. 213 
(1928), pp. 4l S114, pp. 4, figs. 3; 215, pp. 5).— These spray calendars are entitled, 
re^ctively, 1929 Spraying and Dusting Eecommendations for Apples, 1929 
Spray Calendar for Peaches, and 1929 Spray Calendar for Pears, and are sup- 
plemented with pertinent information on pests and spray materials. 

A short report on the work of the pomological subdivision [trans. title], 
M. A. NoviKov-CrOiovATYf (Soratov. Oblastn. Selsk. Khoss. Opytn. Sta., Krath. 
Otchet Robot. Otd. Sadovod. i Ogorod. 1926, pp. 7-32 ). — Studies of the flowers 
of the apple, pear, cherry, and plum showed that the ratio between length and 
maximum width of petals is a varietal constant. Three series of stamens were 
noted, the outer series containing as many as the two inner series combined. 
From measurements of fruits the author has prepared varietal indexes as an 
aid in identlflcation. Miscellaneous studies in pruning, culture^ fertilizaticm, 
etc., are reviewed. 
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Contribntions to fruit variety studies [trans. title], R R. Shreder {Trudy 
TJglek, SeUh. Khoz. Opytn. Sta,, Ko. 3 (1928), pp. 7-76, figs, i).— Records taken 
upon 125 pear and 127 apple varieties showed marked dilTerenceis, in the number 
of days required lor completing blooming. The range for pears was between 
5 and 12 days. In many cases the long blooming period resulted in frost in- 
juries, The length of the blooming period in apples ranged from 5 to 21 days, 
with an average of 12.5 days for 177 trees. Heavy bloom in 1017 completely 
destroyed by frost was again followed by heavy bloom in 1918, suggesting 
that bloom In itself docs not reduce the next year’s fruiting. 

Proper pollination of fruit blossoms, P. S, Lagass^ {Del. Utuv., Agr. Ext, 
BuL IS {1928), pp, 20, fig, 1), — General iufonnalion is presented upon the polli- 
nation requirements of the various cultivated fruits of Delaware. 

Pollination studies with cherries and pears [trans. title], H. Kamlah 
{Kuhn Arch., 19 {1928), pp. 183-195, pis. 4, fig. J).— An enlarged presentation of 
material previously noted (E. S. R., 60, p. 233). 

Self sterility of ZealaudL cherries, n [trans. title], A. M. Sreengkr and A. K. 
ZwEEDE {Landhouwh. Tijdschr. [Amsterdam'], 40 {1928), No. 4S5, pp. 737-741, 
fig. 1; Eng. ahs., p. 74I). — ^A second contribution to a pollination study with 
cherries (B. S. R., 68, p. 641). 

The varieties Hangblad, Brulne Blanche, Zwarte Blanche, Klerk, Zoete Morel, 
Markies, Hollander, Early Rivers, Zwarte Spaansche, and Suikerkers were 
found to be fully self-sterile, but the varieties Bnkele Eierkrlek and 
Dubbele Bierkriek were partly self-fertile. In concluding, the authors suggest 
a method of interplanting and also the use of hoes to insure satisfactory 
pollination. 

Peach pruning In Maryland, A. L. Schrader and B. 0. Auchter {Maryland 
Bta. Bui. 299 {1928), pp. Se+[J], figs. 35),— A discussion of the principles and 
practices of pruning the peach tree, laying particular consideration on the 
moderate system now in vogue as compared with the severe pruning practiced 
a few years ago. The use of nitrogen fertilizers, cover crops, and the protection 
of the trees from borers by paradichlorobenzene are recommended as supple- 
mentary steps In supporting the present light praning system. 

Pruning experiments in western Maryland in young Elberta and Belle of 
Georgia orchards showed lightly pruned trees to come into profitable bearing 
earlier and to outyi^d the severely pruned trees consistently. In the case of 
spring frost injury the lightly pruned trees with tholr much larger total number 
of buds were better able to withstand losses. 

A new peach training system in which the young tree is cut back at time of 
planting to S ft. Instead of the usual 18 to 20 in. and in which all side shoots 
are shortened to one bud is described. When the new growth is about 2 in. 
long four well i^ced shoots are selected as the future limbs and the balance 
removed. This type of pruning results in a strong framework and rapid 
development into a sturdy, thrifty tree. 

The rejuvenation of old trees and the necessary praning following the loss 
of a crop from freezes are discussed. 

A device for determining the texture of peach fruits for shipping and 
marketing, M. A Blake {New Jersey Stas. Ciro. 212 {1929), pp. 8, figs. 2).— 
Discussing the varions means of determining picking maturity in the peadi, the 
author describes and explains the use of a pressure tester designed for measur- 
ing the hardness of the fiesh of peaches and thereby deleimining the stage of 
maturity. A table of pressures is included to serve as a guide in the use of the 
tester. Por example, in fruit for immediate use the suggested range is from 
S.6 to 6 lbs., while in that designed for long distance shipments the range is 
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trom 8 to 9 lbs. Noting considerable differences in the firmness of the fiesb 
at various points on a single fruit, the author suggests that readings should be 
taken at the softest point. 

The storage of apples In air-cooled warehouses In Nova Scotia, S. G. 
LrpsBTT (Canada NatL Research Coiuicil Rpt 23 (1928), pp. 22). — Bilefly dis- 
cussing the principles of apple storage, the author reports on observations made 
in commercially operated air-cooled storage houses. In certain cases the storage 
temperature during the warm months of October and November was actually 
higher in the house than without. Ventilation was often inadequate, and in 
certain cases air warmer than the fruit itself was circulated. Estimates of 
3,400 cu. ft. of air 5® F. cooler than the fruit as needed to cool a barrel of apples 
were checked in actual tests. Air entering a storage house at 36® at the 
rate of 1 cu. ft. per barrel per minute was found to have a temperature of 44.3® 
as issuing at the door and 46.7® at the ceiling fine. With air 5° cooler outside 
and no wind blowing ventilation through flues was rapid, but there was little 
movement when the temperature in and out was the same and strong winds 
were blowing. The type of cover at the top of the flue materially affected its 
efdciency. Practical su^ostions are given on the construction and management 
of storage houses. 

A fruit survey in Homanic Switzerland [trans. title], H. Paes, G. Lavancht, 
and P. Axjbeet Agr. Suisse, 29 (1928), Xo, o, pp. 534-566, pL 1). — ^Technical 
descriptions and comments are given on the principal varieties of table apples 
grown in this section of Switzerland. 

Bush fruit culture in California, A. H. Hendiiickson (Calif. Agr. Col. Bxt. 
Circ. 25 (1929), pp, 29, figs. 12). — general discussion 

Blueberry growing — new industry in Washington, D. J. Ckowlet (Wash- 
ington Col. Sta. Pop. Bui. 144 (1928), pp. 11, figs. 4). — general discussion con- 
cerning soil requirements, culture, propagation, varieties, control of pests, etc. 

Plant selection in the grape, I, A. S. Mebzhanian (Mebjanian) SelehtsHh 
V Vinogradarstve. La Sdlection, AppUqude d la Tigne. [Anapal) : AuapsJc. 
Opytn. Sta. Vimgrad. % Yinodel. (Sta. Yiticult. ef Oenol. Anapa), 1928, pt. 1, 
pp. 54t P^s. 5, figs. 6; Fr. ahs., pp. 51, 52). — Studies at the Kuban Institute of 
Agronomy upon vines of three varieties of vinifera gi*apes showed plant varia- 
bility in all three varieties. In the Aligot4 variety, for example, there were 
observed three mutations, (1) a sterile form with dentated leaves bearing small 
hairs on the lower surface, (2) a form with acutely pointed leaves and irregu- 
larly opening flowers, and (3) a variation with very large leaves. The author 
believes that all grape varieties are composed of cions, and that this variability 
is much more frequent than is commonly believed. Mass selection fails to im- 
prove the grape because it ignores these plant variations. 

Strawberry culture in California, A. H. Hbndbickson (Calif. Agr. Col. Ext. 
Circ. 23 (1928), pp. 21, figs. 0). — ^This comprises general information. 

Bananas and citrus, S. C. Haktand (Trop. Agr. [Trinidad), 5 (1928), Xos. 2, 
pp. 23, 2^; 3, pp. 5i-56; 4, pp. 90, 91).— This report discusses observations made 
on a journey throughout the producing regions of the world. Because of the 
diversity of types and the existence of wild species southeastern Asia is regarded 
as the original home of the banana, and it is believed that bananas of the Gros 
Michel type resistant to the dreaded Panama disease may be obtained from this 
region. Indications were also found that the original home of the lime is in 
southeastern Asia. 

The breadfruit of Tahiti, G. P. Wilder (Bernice P. Bishop Mus. Bui, 50 
(i$28), pp. 8$, figs, 50). — Commencing with a general discussion upon the eco- 
nomic importance, etc., this paper is devoted principally to a description of the 
numerous varieties. 
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A cytological study of Cocos nuclfera Liimaeus, J. K. Santos {Philippine 
Jour. Sol, 57 {1928), No. 4, pp. 41'^-W, pis. 7).— Studies of the pollen mother 
cells of the coconut during the reduction division showed 16 bivalent chromo- 
somes, with occasionally only 16 present, due to overlapping. One of the 
chromosomes was strikingly larger than the others, while three were smaller. 

Australian nuts and nut growing in Australia, H. J. Rxtmset {Dundas, 
N. B. Wales: Herbert J. Rumsey <6 Bons, 1921, pp. 120, pis. 5, figs. 21). — A hand- 
book of useful cultural information. 

Boot formation and flowering of dahlia cuttings when subjected to 
different day lengths, P. W. Zimmerman and A. B. Hitchcock {Bot. Gas., 81 
{1929), No. 1, pp. 1-lS, figs. 6). — Studies at the Boyce Thompson Institute for 
Plant Research with dahlia cuttings taken at various seasons showed peculiar 
varietal responses to changes in day length. Cuttings taken in August produced 
numerous fibrous roots and grew into good sized plants before fiowering, while 
cuttings taken in late September and October produced storage roots at the 
expense of fibrous roots and fiowered when only a few inches high. In some 
cases the buds along the stem became swollen like tubers. Varietal response 
differed, certain plants fiowering Independent of day length while others fiowered 
only with short days. Nitrates accumulated in the leaves and stems of short 
day plants but were absent or nearly so in long day plants. Very little variation 
was noted in the pH reaction of stems and leaves of short or long day plants. 

Report of 1927 iris breeding experiments at the New York Botanical 
Garden, 0. CHANi>i;Ea5t and A. B. Stout {Amer. Iris Soc. Bui. 21 {1928), pp. 
91-49). — Of 395 parental combinations utilized in approximately 2,000 cross- 
pollinations between beardless types of iris a total of 114 gave successful results. 
Some success was also obtained in crossing Japanese varieties with the earlier 
blooming beardless types. 

BUcrochemical studies of rooting and non-rooting rose cuttings, M. 0. 
Carlson {Bot. Gaz., 81 {1929), No. 1, pp. 64^-80, figs. 5). — Observing that adventi- 
tious roots were produced under conditions of high humidity from the new 
shoots of Dorothy Perkins but not from those of the American Pillar, an exami- 
nation was made of the food reserves in both varieties, with the result that a 
higher starch reserve was found in the Dorothy Perkins. The changes in 
reserves were comparable in both varieties, a hydrolysis of starch accompanied 
by an increase in reducing sugars, €si>ecially in the new shoots. Asparagin was 
abundant in the branches after from $ to 11 days. Anatomical differences in the 
overwintered canes were but slight. In Dorothy Perkins a swelling at the base 
of the new branches, caused apparently by an unusual development of secondary 
phloem, was evident, and in this region the adventitious roots were initiated. 

Plants in the home, A. P. Yeager {North Dakota Sta. Bui. 224 {1928), pp. 92, 
fig^. I-i).-— Based In large part upon the replies received to a questionnaire sent 
out to members of the State Horticultural Society, the author presents prac- 
tical information on the care of plants in the home, discussing such points as 
temperature^ light, soil and water requirements, control of pests, etc. The 
more common kinds of house plants are considered separately. 

POEESTET 

Factors affecting the reproduction of hardwood forests in southern Con- 
necticut, J. Jj. AvEKEax {Jour. Forestry, 21 {19^), No. 1, pp. 55-51).— Studies in 
hardwood stands near New £to.ven. Conn., indicated the undesirability of rely- 
ing on sprout reproduction now that chestnut has been eliminated by disease. 
By extending the cutting rotation to 80 years or more clear cutting permits 
plmitifal reproduction of seedlings or seedling sprouts. Under favorable con- 
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ditions partial cutting may serve as a safety measure to insure natural repro- 
duction. Factors d^eterlously influencing reproduction are insect and gnimfli 
depredations on acorns, rabbit injury to young hardwoods, drought, and shrub 
competition (severest on good soil). The character of the soil determined the 
suitability of species to various areas and controlled their rate of development 
Hardwood slash had no apparent effect on reproduction. 

Germination and vitality of birch seeds, H. C. Joseph (Eot. Gaz., 87 (1929), 
No. X, pp. 127-151, figs. 5). — Afterripening in the form of stratification for about 
six weeks prior to planting in a moist medium, such as sand or peat, at tem- 
peratures of from 32 to 41® F. was found highly effective in increasing the 
germination of birch seeds; in fact, freshly harvested seeds of Betula lenta 
germinated poorly irrespective of time of season gathered, moisture content, or 
dry weight at harvest time. Air-dried seeds required a high temperature for 
germination, either 32® C. constant or an alternation between 15 and 32®. The 
mini m um temperature for air-dried seeds of B. lenta was 30®, and 20® for 
B, populifolla, B, papyrlfera, and B, lutea. However, with afterripening under 
satisfactory conditions the germination temperature requirementsi were much 
lower, approximating early spring conditions out of doors. Seeds of B. lenta 
and B, populifolia kept perfectly for one year in air-dry storage at room tem- 
peratures, but those of B. papyrifera kept best when suspended in a closed con- 
tainer the bottom of which was covered with quicklime. 

Correlation of total and merchantable height in western yellow pine, 
W. H. Bolles (Jowr. Forestry, g7 (1929), No. 1, pp. 74, 75) .—Measurements taken 
in central Idaho on 898 western y^low pine trees, 58 on site 1, 497 on site 2. 
and 343 on site 3, showed the least difference between total and merchantable 
height on site 3 and the greatest difference on site 1. The differences varied 
inversely by diameter dlasses within a given site, b^bog greatest in the arnnu 
diameter classes. 

The varieties and geographical forms of Finns pinaster Soland in Fnrope 
and South Africa, with notes on the silviculture of the species, 0. B. Duff 
(Union 8o, Africa [Forest Dept. But. 22] (1928), pp. 55, pis. 7).— Many strains 
differing greatly in character and rate of growth were found in Furope and 
again in South Africa, where the tree has been introduced and flourl^es. The 
silvicultural requirements of the species are discussed. 

Notes on some Australian timbers grovm in South Africa, M, H. Scott 
(Union So. Africa Forest Dept. Bui. 23 (1928), pp. 52) Inf ormation is pre- 
sented ui)on the seasoning and working qualities of the various woods, th^ 
durability, weight, uses, etc. 

Field observations and experiments on the pollination of Hevea brasli- 
lensis, L. B. M<«ris (Bu5her Research Inst. Malaya, Quart. Jour., 1 (1929), No. 
1-2, pp. 4^-49, pis. 4)- — Male and female flowers are home in the same Hevea 
inflorescence, but sex is easily determined by the larger size and terminal posi- 
tion of the female blooms, which are also characterized by a green button-like 
expansion at the base of the petals. Observations indicated that insects are 
the carriers of poll^ in Hevea and as such are important factors in promoting 
cross-pollination. Tests on two high yielding cions ^owed both to be 
fully self-sterile, not only with pollen of the same tree bnt also of sister treeSw 
Crossing experiments between trees of these two cions yielded unsatisfactory 
results, 2 fruits from 143 flowers in one case and 1 fruit from 260 flowers in the 
other, or only 3 fruits from a total of 403 pollinations. Crosses between certain 
other cions were more successful, indicating a variability in respect to cross 
compatibility. 

Budding in the flleld, C. B. T. Mato (Bubl>er Research Inst. Malaga, Quart. 
Jour., 1 (1929), No. 1-2, pp. 50-65, pis. 5). — Success in budding Hevea was found 
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to be primarily dependent on the growth vigor of the plants at the time of bud- 
ding. The percentage of success varied directly with vigor of growth during 
the critical early stage of union of the tissues. Bud wood from different cions 
apparently possess inherently different capacities for successful union. Anatomi- 
cal studies suggested that differences in structure may account for these 
varied results. In addition to the c<»ndition of the bud and tlio stock environ- 
mental factors, such as water supply and humidity of the air, played an impor- 
tant rOle. One reason for better success in budding in the nursery than in 
the open field is the more uniform and active growth of the nureery trees. 

Vegetative characters and yield of Hevea, A. 11. Sanderson and H. Sxtt- 
criFPB (Uttbber Research Inst Malaya^ Quart Jour., 1 No. i-S, pp, 

75-Pd).— In an attempt to establish definite correlations between >ield and 
certain vegetative characters in Hevea that noight be useful as criteria in select- 
ing high-yielding mother trees, a correlation coefficient of Q44±0.03(} was estab- 
lished between girth at 20 in. and the number of lat(^x vessel rows. This figure 
is not deemed high enough, however, to be conclusive. The correlation coeffi- 
cient between yield and girth was 0.62±0.033, but the partial coefficient when 
the number of latex vessel rows was included was 0.3983, a figure considered too 
low to justify selection on the basis of girth alone, yet high enough to indicate 
that large girth is a desirable character. The eoiTelatiou coefficient between 
yield and number of latex rows at 20 in. was 0.40±0.030. Of 21 high-yielding 
trees selected as mothers only two had less than average girth, and only one 
contained less than the average number of latex vessel rows. With trees tapped 
in the same manner, 18.8 per cent more latex vessel rows were exposed at 10 in. 
height than at 20 in. 

Chlorophyll in tree leaves, 0. G. Dexjbee, {Jour, Forestry, 27 (1920), No. 1. 
pp. 76, 77). — ^Data presented on the di*y matter and chlorophyll contents of the 
leaves of some 25 forest, nut, and orchard species growing at North Stamford, 
Conn., showed a range in chlorophyll content as based on dry leaf weight of 
from ISS.Sa mg. per 10 gm. of leaf weight in horse chestnut to 41.27 mg. in white 
spruce. The material used was the blades of mature typical leaves. 

The utilisation and conversion of timber from the point of view of the 
small landowner, J. II. M. Home {JltglUand and Ayr. iS'oc. i^oot Trans., 5 ser., 
JjO {1928), pp. 23-^9). — Infonnation of a practical character is given on measure- 
ment, felling, transportation, sawmills, trealment of various si)ecies, and 
seasoning. 

Progress report of the Forest Taxation Inquiry, F, It. Faikcuild (1^ fil. 
Dept Apr., Forest 1928, pts. i, pp. |31-f7/ 2, pp. 8; S, pp. pis. .J).— 

The first report, Forest Taxation and the Forest Tjixation In<iuiry, gives a short 
account of the history, organization, personnel, and plan of operation of the in- 
quiry. The second is an address on Principles of Forest Taxation, by Fairchild, 
director of the inquiry. The third report, Resourevs and Tax Base of the Foi’est 
Counties of Minnesota, discusses the population, industries, land utilization, 
timber, and tax base of the forest counties of Minnesota. 

DISEASES OE ELAETS 

The fungus diseases of cultivated plants, J. Eriksson {Die Pilshranklieiten 
der Kulturpewachse. Stuttgart: Franckh'selie Verlagshdlg., 1926, 2, ed., ret?., 
pt 1, pp. YITI-\-300, pis. 3, figs. 151). — ^This is the first part (in German) of the 
second author edition of the book published in Swedish in 1010,* which was 

1 Landtbruksvaartemas Svampaijukdomar, J. Eriksson. Stockholm: CJ. E. Fritze, 1910, 
pp. XII +210, figs. 118. 
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translated into English in 1912 by Molander (E. S. It., 28, p. 345), into German 
in 1913 by Grevillius (E. S. R., 30, p. 240), and into French in 1914 by Hagman.* 
The general plan of the first edition has been followed, and information regard- 
ing newly discovered diseases, their causes, and their forms has been embodied. 

The fungus diseases of garden and park plants, J. Ebiksson {Die Pilshi*ank~ 
lieiten der Oarten- und ParTcgewdclise. SiuttgaH: FranckVBclie Verlagahdlg., 
1928, pt. 2, pp. 404 , figs, 245 ). — In this, the second part of the second edition of 
the work noted above, is given a general review of the more important fungus 
diseases of garden and park plants of middle and northern Europe, with an 
account of the appropriate means and methods of prevention and treatment. 

Plant pathology {Arkansas i^ta. Bui, 231 {1928), pp. 6* ^-73, figs. 4)- — ^Brief 
accounts are given of some of the leading plant diseases investigated at tlie 
station. 

The relation of soil temperature to the development of cotton icilt, V. H. 
Young (pp. 64r-G7). — summary is given of the results of studies that have been 
reported in detail (E. S. R., 59, p. 640). 

The relationship of dijferent species of pomaceous hosts to the over-wintering 
of the fire hllght germ, H. R. Rosen (pp. 68-70). — In a previous publication 
Rosen and Groves reported some additional hosts for the fire-blight organism 
(E. S. R., 60, p. 449). Continued studies are said to have shown the infection 
of unopen flowers, and tlie organism is presumed to have gained entrance 
through the stomata of the petals. Artificial infection was readily secured by 
spraying pear leaves and blossoms with suspensions of the organisms. 

Studies were made of the overwintering of fire blight in apples and pears, 
and, under the conditions of the experiments, apple trees were found to be 
carriers of the bacteria. In pruning lor the control of fire blight, the author 
claims that attention should be given to apple as well as to pear trees. 

The relation of hold-over cankers on the trunks and larger limbs as sources 
of primai'y infection was examined, and three years’ observations are said to 
Indicate that such active cankers are rare on apple trees in that region. Fresh 
infections were traced to blighted small twigs and branches, from which the 
organisms spread to adjoining sound tissues. If any oozing occurred before 
newly developed blight, it was found to come from newiy infected tissues and 
not from old cankers- 

A consldemtion of the pathogenicity of the cotton vrilt fungus, Fusarium 
vasinfectum, H. B. Rosen (pp. 70, 71). — In a study of the parasitism of F. 
va sin feet unit it was found that in the presence of large quantities of sodium 
nitrate and of the fungus cotton seeds were completely inhibited from germinating. 
The fungus was found to cause primarily a rot of the cortical layer of the roots 
and lower parts of the stem, entrance being gained through wounds. It was 
also found capable of destroying many of the feeding roots. Infection experi- 
ments are said to have indicated that the organism is more limited in its host 
range than are some other species of Fusarium. Resistance to wilt on the part 
of cotton is believed to be duo to the ability of readily producing corky and 
woody tissues about ^rounds and thus preventing Invasion by the fungus. 

The etiology of tip and margin turn of Irish potato leaves, H. R. Rosen (pp. 
71, 72). — ^An investigation 011 the cause of tiphurn of potatoes is said to have 
shown that leafhoi>pers {Empoasca fahi) and not dry, hot weather are the 
direct cause of the disease. The superiority of the variety Irish Cobbler over 
Bliss Triumph in producing larger yields is attributed to the relative freedom 
ftom tiphurn and marginal burning. 

3 Lea Maladies Cryptogamlques des Plantes Agricoles et lear Traitexnent, J. Eriksson, 
trans. by S. Hagman. Paris: Idbr. Agr. Malson Bnstlque, 1914, pp, Xy-1<254, pis. 8, 
figs. 132. 
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MorplMloffio variations witMn a laoterial species with special reference to 
gonidia formation, H. R. Rosen (pp. 72, 73). — brief account is given of a 
study of the rOle of granules found in a spore-fonning bacillus obtained in an 
attempt to isolate an infective agent of potato mosaic. Filtration experiments 
are said to indicate that the gonidia are produced in the life cycle of the 
organism, but hanging drop cultures and transplanting studies of single particles 
gave negative results. 

Stem rot of rice, V. H. Young (p. 73). — Stem rot on rice caused by Sclorotium 
orygae is reported to have appeared on rice plants grown in soil that had been 
dried out and remained in a dry condition in the laboratory for 18 months. 

Division of plant pathology (Washington Col, Sta, Bui. 229 (1928), pp. 
38-41). — ^In further investigations of wheat smut control, F. D. Heald and J. 
Kienholz found that neither formaldehyde dust nor iodine dust gave a satis- 
factory control. Three different copper carbonate compounds containing ftom 
18 to 20 per cent of metallic copper gave practically as good control as pure 
copper carbonate. Perfect control was obtained with copper oxalate dust used 
at the rate of 2 oz. per bushel. The smooth-spored species of smut (TUletia 
levis) is reported to have gained a fairly wide distriblitlon in the State, and 
physiological strains of this species, as well as of T. tritiol^ should be taken 
into consideration in the studies of the resistance of varieties to smut. 

Studies by Heald and G. D. Ruehle of apple rots in storage are said to have 
shown that of the rot-producing fungi only those which cause blue mold and 
perennial canker are of outstanding importance. To prevent these rots efforts 
should be made to keep down the spore content of the cleaning solution, 
thoroughly rinse the fruit with fresh water, and protect it from mechanical 
injuries. Investigations have shown that complete drying of wet-processed 
fruit is unnecessary, since apples packed without any drying showed no in- 
crease of blue mold decay over dry handling when there was an absence of 
mechanical injuries. The method of attack by perennial canker and means 
for its control are said to be unsolved problems, as the absence of mechanical 
injuries did not prevent infection, and protective treatments did not give 
control. 

Some results are given of investigations by L. B. Miles and L. K. Jones on 
the control of Rhizoctonia diseases of potatoes, corrosive sublimate and two 
organic mercury treatments being compared. Corrosive sublimate is said to 
have reduced the amount of disease in nearly every plat, but neither Semesan 
Bel nor Dip Dust reduced the disease or increased the yield over the corrosive 
sublimate treated lots. 

The plant disease survey, which is carried on in cooperation with the IT. S. 
Department of Agriculture, has shown that wilt or stem rol (BoleroUnia trU 
foUorum) of alfalfa is increasing in severity. Aster wilt (Fusarmm conglur 
Hfums calUstephi) was very severe and caused almost total failure of certain 
varieties. A smut ( Ustilago tromwora) was so abundant on the common cheat 
grass (Bromus teotorum) as to lead to inquiries regarding Its toxicity to 
cattle and the possibility of the use of the smut for the control of the spread of 
the grass. A destructive disease of field peas was reported in eastern Wash- 
ington, in which both Rhizoctonia and Fusarium appeared to be causally re- 
lated. The Grand Rapids disease (Aplanol)aoter micMganense) of tomato was 
found in localities west of the Cascade Mountains^ but had not reached the 
severity recorded for some locaUties in the eastern United States. 

Notes on plant diseases In 1925t H. Wobmaij) (Bast Mailing IKmn 
search Sta» Ann. Rpt., 13 (1925), pt. 2, pp. 75-86, pis. S). — Along with accounts of 
plant diseases di ffer ing as to causation which have been previously announced 
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for Great Britain, record is made, supposedly for the first time, of the occur- 
rence on this area of a leaf blotch iSclerotima cydoniae) of quince, a leaf 
disease (Phyllosticta argyraea) of Elaeagnus pungens varlegata, and a bacterial 
leaf spot (Ps&udomonas jugland^s) of walnut. 

Disease and heredity in plants [trans. title], W. Ribdb (Centhl. Baht, [eio.], 
0. Ahtf 71 (1927), No. 8-14, P2>. 272-297). — Both parasitic and nonparasltlc plant 
disorders are discussed in connection with the principles and the practical 
phases of plant breeding and disease control. 

Bacteriophagy and plant cankers, n [trans. title], W. P. Issailskt (GentU. 
Baht, [etc.], 2. Aht., 71 (1927), No. 8-14, pp. S02-$ll).—ln this account, follow- 
ing up the report previously noted (B. S. R., 57, p. 744), particulars and tabula- 
tions are given regarding the behavior of a bacteriophage in connection with 
growths produced by Bacterium tumefaoiens, both on animals (rabbits) and on 
plants (beets). 

The biology of Oystopns tragopogonis [trans. title], R. Pfcsteb (Cenibl. 
Baht, [e/c.], 2. AU., 71 (1921), No. 8 -I 4 , pp. 312, 315).— Infection and other 
tests are outlined and variant forms of C. tragopogonda are described. 

A bacterial parasite of Phytophthoras [trans. title], It. Pbtbi (Bol. M. Staz. 
Patol. Veg. [Rome], n. ser., 7 (1927), No. 4 , PP> 457-464, flgs. 4).— A study of 
Phytophthora (Btepharoapora) cambivora isolated from chestnut affected with 
black canker, P. parasitica (P. terreatria) isolated from lemon, and P, (PytMor 
cyatis) dtrophthora isolated from an orange showing root rot was interfered 
with by the development in and around the hyphae of a bacterium which, in 
some instances^ caused hypertrophy, otherwise variously hindered growth, in- 
terfered with the formation of reproductive parts, and finally caused the death of 
the hyphae. This bacterium is i)artly described, but not named. 

Racial differences and secondary characters in. anther smut [trana tide], 
B. Baxtoh (Biol. Zentbl., 47 (1927), No. 6, pp. S70-S8S, flga. 3). — Crossings of 
sections of biologically specialized races of anther smut (UstUago violacea) 
reveal physiological differences, which are noted, of these specialized racea 
The results of crossings between other groups are detailed. 

Internal therapy in plant pathology [trans. title], L. Pb^tri (Bol. B. Staz. 
Patol. Veg. [Rome], n. aer., 7 (1927), No. 2, pp. 101-120). — Of the three groups of 
methods of applying immunizing, therai)eutic, or parasiticidal agents to plant 
tissues from within, namely, the introduction into the ligneous tissue, by pene- 
trating the trunk, of substances in solution or soluble in the sap, the introduc- 
tion by absorption of solutions through cut ends of roots or branches, and the 
introduction by absorption through intact roots or branches of solutes, the 
author considers only the last mentioned as practicaL Some early results are 
noted below. 

Effect of manganese sulfate on lemon attacked by OoUetotrlchnm 
gloeosporioides [trans. title], L. Pbtei (Bol. R. Staz. Patol. Veg. [Roma], ft. 
aer., 7 (1927), No. 2, pp. 218, 214). — lemon plants in the eastern part of the 
Province of Messina, severely attacked by C. gloeoaporioidea, supposedly in con- 
sequence of such local factors as adverse soil properties or cultural conditions, 
were supplied at the roots with manganese sulfate at the rate of 60 gm. per 
plant. The attack was arrested in a manner that could be definitely connected 
with the influence of that salt 

Cereal rust control [trans. title], O. Sibima (Bol. R. Staz. Patol. Veg. 
[Rome], ft, aer., 7 (1927), No. 3, pp. 36J^66).—The results of these experiments 
are said to agree in the main with those obtained by Bailey and Greaney 
(B. S. B., 58, p. 46). 

Root rot of artichoke [trans. title], S. Merouri (Bol. R. Staz. Patok Veg. 
[Rome], ft. aer., 7 (1927), No. 3, pp. 347-364, figa. 8).— A root rot of artichoke, 
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Moi'phologio va/riatiom within, a haaterial species with special reference to 
gonidia formation, H. B. Bosen (pp. 72, 73). — brief account is given of a 
study of the rOle of granules found in a spore-forming bacillus obtained in an 
attempt to isolate an infective agent of potato mosaic. Filtration experiments 
are said to indicate that the gonidia are produced in the life cycle of the 
organism, but hanging drop cultures and transplanting studies of single particles 
gave negative results. 

Stem rot of rice, V. H. Young (p, 73). — Stem rot on rice caused by SclerotUm 
oryzae is reported to have appeared on rice plants grown in soil that had been 
dried out and remained in a dry condition in the laboratory for 18 months. 

Bivisioiii of plant pathology {Washington Col, Sta, Bui. 229 (J928), pp. 
S8-41). — ^In further investigations of wheat smut control, P. D, Heald and J. 
Kienholz found that neither formaldehyde dust nor iodine dust gave a satis- 
factory control. Three different copper carbonate compounds containing from 
18 to 20 per cent of metallic copper gave practically as good control as pure 
copper carbonate. Perfect control was obtained with copper oxalate dust used 
at the rate of 2 oz. per bush^. The smooth-spored species of smut {Tilletia 
levis) is reported to have gained a fairly wide distribution in the State, and 
physiological strains of this species, as well as of T. triticl, should be taken 
into consideration in the studies of the resistance of varieties to smut. 

Studies by Heald and G. D. Buehle of apple rots in storage are said to have 
shown that of the rot-producing fungi only those which cause blue mold and 
perennial canker are of outstanding importance. To prevent these rots efforts 
should be made to keep down the spore content of the cleaning solution, 
thoroughly rinse the fruit with fresh water, and protect it from mechanical 
injuries. Investigations have shown that complete drying of wet-processed 
fruit is unnecessary, since apples packed without any drying showed no in- 
crease of blue mold decay over dry handling when there was an absence of 
mechanical injuries. The method of attack by perennial canker and means 
for its control are said to be unsolved problems, as the absence of mechanical 
injuries did not prevent infection, and protective treatments did not give 
control. 

Some results are given of investigations by L. E. Miles and L. K, Jones on 
the control of Bhizoctonia diseases of potatoes, coi'rosive sublimate and two 
organic mercury treatments being compared. Oorrobive sublimate is said to 
havd reduced the amount of disease in nearly every plat, but neither Semesan 
Bel nor Dip Dust reduced the disease or increased the yield over the corrosive 
sublimate treated lots. 

The plant disease survey, which is carried on in cooperation with the U. S. 
Department of Agriculture, has shown that wilt or stem rot {ScleroUnia irir 
foliorum) of alfalfa is increasing in severity. Aster wilt {Fusarium conglu^ 
tinam callistepM) was very severe and caused almost total failure of certain 
varieties. A smut (UstUago hromioora) was so abimdant on the common cheat 
grass (Bromus teotcrum) as to lead to Inquiries regarding its toxicity to 
cattle and the possibility of the use of the smut for the control of the spread of 
the grass. A destructive disease of field peas was reported in eastern Wash- 
ington, in which both Bhlzoctonia and Fusarium appeared to be causally re- 
lated. The Grand Rapids disease (Aplanohaoter michiganenae) of tomato was 
found in localities west of the Cascade Mountains, but had not reached the 
severity recorded for some localities in the eastern United States. 

Notes on plant diseases in 1925, H. Woemaud (East Mailing {Kmn 
search Sta. Am. Bpt., IS (1925), pt. 2, pp. 7&se, pis. S).— Along with accounts of 
plant diseases differing as to causation which have been previously announced 
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for Great Britain, record is made, supposedly for the first time, of the occur- 
rence on this area of a leaf blotch (Sclerotima cydoniae) of quince, a leaf 
disease (Phyllosticta argyraea) of Elaeagnua pungens variegata^ and a bacterial 
leaf spot {Paeudommaa juglandta) of walnut. 

Disease and heredity in plants [trans. title], W. Risde (OentJ)l. Bakt. [ofo.], 

Aht,, 71 (1927), No, 8-14y PP, 272-297), — ^Both parasitic and nonparasitic plant 
disorders are discussed in connection with the principles and the practical 
phases of plant breeding and disease control. 

Bacteriophagy and plant cankers, n [trans. title], W. P. Isbailskt (CentU, 
Baku [eic.], 2, Aht, 71 (1927), No, 8-U, pp, 302-Sll),—ln this account, follow- 
ing up the report previously noted (B. S. R., 67, p. 744), particulars and tabula- 
tions are gi'ien regarding the behavior of a bacteriophage in connection with 
growths produced by Bacterium tumefaciefia, both on animals (rabbits) and on 
plants (beets). 

The biology of Oystopns tragopogonis [trans. title], R. Pfisteb (GentU, 
Baku [e^c.], 2, AhU, 71 (1927), No. 8-14* PP- 312, 515) .—Infection and other 
tests are outlined and variant forms of C. tragopogonia are described. 

A bacterial parasite of Phytophthoras [trans. title], Jj. Petbi (Bol. R. Stas, 
Patoh Yeg, [Rome], n. aer,, 7 (1927), No. 4* PP- 457-464, flga, 4), — ^A study of 
PhytopMhora (Blepharoapora) oamUvora isolated from chestnut affected -with 
black canker, P. paraaitioa (P. terreatria) isolated from lemon, and P. (Pythior 
cyatia) dtropTithora isolated from an orange showing root rot was interfered 
with by the development in and around the hyphae of a bacterium which, in 
some instances, caused hypertrophy, otherwise variously hindered growth, in- 
terfered with the formation of reproductive parts, and finally caused the death of 
the hyphae. This bacterium is x>artly described, but not named. 

Racial differences and secondary characters in. anther smut [trans. title], 
R. Bauch (Biol. ZentU., 47 (1927), No. 6, pp. 370-383, flga. 5).— Grossings of 
sections of biologically sp^alized races of anther smut (TJatUago molacea) 
reveal i^ysiological differences, which are noted, of these specialized races. 
The results of crossings between other groups are detailed. 

Internal therapy in plant pathology [trans. title], L. Pbtei (Bol, R. Stas. 
Patol. Vcg. [Rome], n. aer., 7 (1927), No. 2, pp. 101-120). — Of the three groups of 
methods of applying immunizing, therapeutic, or parasiticidal agents to plant 
tissues from within, namely, the introduction into the ligneous tissue, by pene- 
trating the trunk, of substances in solution or soluble in the sap, the introduc- 
tion by absorption of solutions throng cut ends of roots or branches, and the 
introduction by absorption through intact roots or branches of solutes, the 
author considers only the last mentioned as practical. Some early results are 
noted below. 

Effect of manganese sulfate on lemon attacked by OoUetotrichum 
gloeospoHoides [trans. title], L. Petbi (Bol. R. Stas. Patol. Yeg. [Rome], ». 
aer., 7 (1927), No. 2, pp. 213, 214)- — ^Lemon plants in the eastern part of the 
Province of Messina, severely attacked by 0. gloeoaporioides, supposedly in con- 
sequence of such local factors as adverse soil properties or cultural conditions, 
were supplied at the roots v^ith manganese sulfate at the rate of 60 gm. per 
plant The attack was arrested in a manner that could be definitely connected 
with the influence of that salt 

Cereal rust control [trans. title], O. SiBHXi (BoU R. Stas. Postal. Yeg. 
[Rome], n. aer., 7 (1927), No. 3, pp- 55^55).— The results of these experiments 
are said to agree in the main with those obtained by Bailey and Greaney 
(B. S. R., 58, p. 46). 

Root rot of artichoke [trans. title], S. Meecuex (BoU R. Stas- Patol. Yeg. 
[Rome], n. aer-, 7 (1927), No. 3, pp. 347-364, flga. 8).— A root rot of artichoke, 
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dealt with in some detail, la said to he caused by RoselUnia necatrtx. The 
effects of several fungicides are indicated. 

The root, stalk, and ear rot diseases of mnisGc: Suggestions for their 
control, H. Wenholz and W. H. DAitiiAGn (Agr, Oass. N. 8. Wales, 38 (1927), 
No, 1, pp. 39-49, figs. 3 ), — Corn root, stalk, and ear rot diseases have greatly 
increased during recent years throughout New South Wales, and it is thought 
that these diseases are already present throughout Australia. The yield reduc- 
tion is due to loss in germination or stand, reduced growth vigor, lodging and 
breakage, premature ripening of the stalks, and actual injury to the grain. 

The diseases are caused by Fusarlum sp. and Qiliherella sp., here dealt with 
as stages of the same organism. Infection methods and disease symptoms are 
outlined, as are also control measures mentioned as tried or under trial, 
including seed selection, seed treatment, cultural treatment, and breeding. 

On the relation of soil temperature to angular loaf-spot of cotton, R. B. 
Masset (Ann, Bot, [London^i, Jfl (1927), No, 103, pp. J^97-507 ), — ^Bacterial disease 
of cotton caused by Pseudomonas malvaccarum is said to have been first dis- 
covered in the Sudan by the author in the season of 192^-23 and to have 
rapidly gained serious proportions. It is stated that following failure of 
attempts to control the disease through external disinfection, bacteriological 
studies were undertaken by R. G. Archibald (B. S. R., 56, p. 840), who discovered 
the parasite within the cotyledonary tissues of the resting seed. Work was 
taken up by the present author in 1926 along physiological lines in a search for 
predisposing causes. 

Experiments here detailed have dealt only with the seedling stage, the tem- 
perature recorded being that of the soil at 2 in., the depth at which the seeds 
were planted. Evidence obtained shows that the development of the cotton 
disease due to P, malvaceamm during the seedling stage is limited to a definite 
range of soil temperature. At soil temperatures of 11 to 15® C., Infection is slow 
and may be overlooked in cases of light infection. From 16 to 20® infection is 
generally successful, but not usually severe under environmental conditions 
favorable to the seedling. From 21 to 26® infection is severe, but it decreases to 
28®, above which point little or no infection occurs, the plant appearing immune 
at 30®. Experimental evidence suggests that the observed regional distribution 
of the disease may be explained on these grounds. Some account is given of the 
internal changes associated with varying temperatures, and indirect support is 
said to have been given to Faulwetter’s data and conclusions (E. S. R., 36, p. 
648 ; 87, p. 49) regarding the spread of the disease in the field by rain. 

Cotton diseases of special importance in Tennessee, and their control, 
0. D. She bb akoff (TenncHsee Sta, Ciro, 2Jf (1929), pp, 2), — ^Anthracnose, angular 
leaf spot, Fusarium wilt, VerticiUium wilt, and rust of cotton are briefly 
described, and the author calls attention to the doslrabilily of cotton growers 
planting old seed or 2- or 3-yeur-old seed dclluted with sulfuric acid for the 
control of anthracnose and angular leaf spot, the use of wilt-resistant varieties 
for avoiding Fusarium wilt, the use of disease-free seed, etc. 

A wilt disease of hops, R. V. Hakbis (Bast Mailing IKcnf] Research 8ta, 
Ami. Bpt,, IS (1925), pt. 2, pp, 92, 93 ), — ^A brief account is given regarding a 
disease of hop noted in 1924 and 1925, with a statement regarding differences 
between the symptoms of this disease and those of hop canker. The constant 
association of a VerticiUium with the disease and the supporting facts of 
symptom similarity suggest strongly that this organism is the cause of the 
trouble. 

Degeneration diseases of the Irish potato in Idisslssippi, H. H. Weihjworth 
(Mississippi 8ta, Bui. 258 (1928), pp. 11, figs. 7). — ^The author describes mosaic, 
leaf roll, and spindle tuber, all of which cause degeneration of potatoes ; gives 
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an account of tlie effect of some of the diseases on the j^eld of potatoes ; and 
suggests methods for the control of these infections. The control is based pri- 
maidly on tlie use of disease-free seed from regions adapted to the productior 
of potato seed. 

[Potato necrosis! {W^a^livurfoii Col, Sta, Bvl. 229 (JOSS), p. o7 ), — A briet 
report is given of investigations by H. Jensen, in which Irish Cobbler potatoes 
were subjected to varying temperatures and to varying times of exposures at 
harvest time to de^’enuine the extent of heat necrosis resulting fnun such expo- 
sure. It was found that an air temperature of 95® F. or above may be dan- 
gerous to potatoes left exposed for more than half an hour after digging. 
Tubers that had been exposed to 95® or more for 2 or 3 hours, although appar- 
ently uninjured if examined immediately, are said to have shown from 50 to 80 
per cent breakdown and decay within 48 hours. 

The production of the resting-spores of Thyl ophthora infestans on 
potato tubers, 1*. A. IMurphy (J2oi/. Duhlin Soo. K* i. Fioc., n. /fcr., J8 (1927), Xo. 

pp. pJ. ]). — W(n*k was reported by rethyl)ridge and Murphy (E. S. 

R., 29, p. 846) in 1913 and by otliers. regarding the production by P. hifeatans 
of more or loss perfect sexual organs and oospores on artificial media, and a 
reference published in 1021 on the finding of such organs and spores on the 
natural host is credited to Pethybildge (B. S. R., 49, p. 761). The present papei 
records the finding of sexual organs on potato tubers under a variety of condi- 
tions. It is stated that occasionally a perfect set of organs, consisting of 
oogonium, antheridinm, and oospores, was produced. Oogonia and partbeiio- 
genetic spores were subsequently found on the surface of a cut tuber in the 
soil, which is considered as the natural place of their formatioii. 

Some further oases of the production of diseased shoots by potato tubers 
attacked by Phytophthora infestans, and a demonstration of alternative 
sources of foliage and tuber infection, 1\ A. Mubphy and R. M’ICay (Roj/, 
Dublin Soc. Set. P/'oe., n. ser., 18 (1927), Xo, 35, pp. ilS-Jf22, pi i).— Though 
P. infestans appears each year on the aerial parts of the potato plant, just how 
it travels from the tuber, in which it hibernates, to the foliage is considered 
as not yet fully settled. It is said to have been showm by A. de Bary in 1870 
that the sprouts from infected tubers may suiwive to roach the surface, where 
conidla are produced which spread the disease. It is claimed that this, the 
only proved method by which the disease starts aerially, had been observed by 
only four investigators since do Bary up to the time of the appearance of the 
present paper. This records another case of blight appearing primarily on the 
surfaces of shoots from two naturally Infected tuhere, ^vhlch just suiwived to 
come above the grtaind under oi)en field conditions in 1926. In the laboratory 
at 25® 0. this phc‘uomonon was produced practically at will. 

Attention is called to the fact that the soil immediately surrounding a dis- 
eased tuber usually !)ecomes highly contaminated with mycelium and conidia, 
whether or not diseased shoots reach the soil surface. The infection of tubers 
of the new^rop, either from the parent or from the soil, is claimed to have been 
demonstrated. The possibility of hibernation in the soil is considered, and the 
production under natural conditions of sexual organs (generally only oogonia, 
which are mainly abortive but which may contain spores) is refen-ed to. 

In the laboratory bciow 25® the fungus was directly observed in many cases 
to penetrate the sprouts (which did not reach the surface) and to spread into 
the adjacent soil, where its pathogenicity was I'etained for a limited time, in one 
case for as much as 57 clays. Just how such infecting material reache's the 
surface from deep-lying tubers in the field is not yet known. 

51229—29 3 
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The emergence from blighted tubers of the fly Soiara sp, carrying conidla of 
P, infestana has been demonstrated under laboratory conditions, as has been also 
the infection of a tuber of the new crop produced by a plant from a blighted 
tuber in the absence of foliage infection. 

The relative Importance is discussed of such factors in causing primary foliage 
infection as the emergence of diseased shoots, the production of infecting mate- 
rial in the soil near blighted tubers, the possible hibernation of the fungus in 
open soil, and resting spores, which are claimed to occur occasionally on blighted 
tubers under natural conditions* 

A study of the causes of chlorosis iu rice, W. H. Metzgeb and G. Janssen 
(Arkansas Sta, Bui, 231 (1928), p. 5i).— From a study of rice chlorosis, the 
authors claim that it is not a matter of availability of iron which causes chlo- 
rosis in rice plants grown on soils treated with sodium nitrate but rather a lack 
of available nitrogen after nitrates have been reduced. Total nitrogen studies 
are said to have shown that a very large portion of the nitrogen in nitrates is 
lost when nitrates are reduced in flooded soil. 

Mlcrocera coccophila, A. Pulseltj (Bol, B, Staz, Paid, Teg, [Jio»w6], n, ser,, 
7 (1921), No, $, pp. SOO-329, ftgs, id).— A somewhat general preliminary study of 
M, coccophila instances a notable variability in a fungus on artificial media. 

Nematodo infestation and crop rotation, S. Feeed (Facts Atout Sugar, 2S 
(1928), No, 51, p, 1211). — ^Data which are tabulated as said to have been com- 
piled by A. 0. Maxson are said to indicate that the best method of beet-nematode 
control is crop rotation, consisting of a succession of nonhost crops for at least 
four seasons before again planting beets on land when once found to be infested. 
It is claimed that the adoption of a practical rotation with the resulting control 
of the beet nematode will not only prevent great yield reduction in a field of 
beets but will actually increase the returns from all crops grown on the farm. 

A new disease of sugar cane Ltrans. title], R. Azzi (Bol, Agr, ISao Paulo], 
28. ser,, 1927, No, 9-10, pp. 526-532, figs. 4).— In June, 192C, the author observed 
a leaf discoloration of sugar cane, which is described as appearing in all cane 
varieties commonly cultivated in different places named as visited. An or- 
ganism which was found is briefly discussed. 

White tobacco [trans. title], J. Dxjebenot (Min. Agr, [Fra/tice], Ann, J^piphg- 
tics, IS (1927), No. 1, pp, ^3-47, pis, 4, figs, iJ).— White tobacco, so-called, Is 
evidence of the abundant accumulation of starch in the chloroplasts. This 
foliar excess of starch is considered to reveal a failure of the normal migra- 
tion of carbohydrates from their place of (synthetic) origin lo the growing 
regions, and to result from a lack of development of the roots and of the 
stalk wood, or more directly from a consefluent deficiency of mineral nutrition. 

The utilization of foliar starch may be brought about by the removal of the 
plants from the light. The leaves then become emptied of their starch and as- 
sume the appearance of healthy leaves. They can then be dried without becom- 
ing moldy. 

A tomato disease in the Province of Salerno [trans. title], F. Sansone 
(Bol, R, St ass. Patol, Teg. IBorne], n. ser., 7 (1927), No, 4, pp. 465-484, figs, 4),— 
A tomato stem softening is described, with an account of the presence or 
development of fungus material and with references to contributions by other 
authors. 

Spotted wilt of tomatoes, H. A. Pittman (Jour. Oounoil Soi. and Indus. 
Research [Att«f.], 1 (1927), No. 2, pp. 7//-77, pt 1). — This preliminary note 
states that in the investigation of the spotted wilt tomato disease, which is 
being carried out at the Waite Agricultural Besearch Institute in cooperation 
with the Council for Scientific and Industrial Eesearch, it has become possible to 
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determine with reasonable assurance that the disease is due to a virus and that 
it Is transmitted by an insect (TJiripa tabdcl). Under natural conditions, It 
is, supposedly, the winged adults only which carry the disease from plant to 
plant. The causal organism, however, has not been determined. It is thought 
that the disappearance of the insects from the plants, in most cases long 
before the symptoms of the disease become evident, may explain the fact that 
their relation to the spotted wilt disease had not previously been suspected. 

Hypertrophy of cortical parenchyma in nodes of Triticnm (ti*ans. title], 
0. SiBiLiA (Bol, R. 8taz. Patoh Veg. IRomel, n. ser., 7 (1927), No. 5, pp. 297SOOj 
fig. 1 ), — ^The author notes the occurrence In wheat stem nodes of a hypertrophied 
condition of the subepidermal parenchyma, supposedly in relation to conditions 
and changes described as regards precipitation. This hypertrophy Is said to 
resemble considerably the condition Indicated by Ktlster (E. S. B., 30, p. 46) 
under the name of intumescence. 

The incidence of ** die back ” disease in plnm trees, J. Aaios, K. G. Hat- 
ton, and A. D. Mackenzie (East Mailing IKent] Research Eta. Ann. Rpt., IS 
(1925), pt. 9, pp. SS~S7). — A. somewhat detailed account is given regarding the 
outbreak and varietal Incidence on station plats of a die-back of plum trees 
declared to show symptoms Identical with those described by Cayley (B., S, B., 
62, p. 149.) 

Action of some poisonous compounds on olive fumagine [trans. title], 
G. K, FniPPOPnx)s (Bol. R. 8taz. Fatal. Veg. [Borne], n. ser., 7 (1927), No. S, 
pp. SSO-346, figs. If ). — ^A brief systematic discussion is presented legardlng 
organisms which have been found in association with the condition known 
as fumagine in olive, with compositions and proportions of preparations claimed 
as protective. 

[Citrus canker in Florida] (Ela. State Plant Bd. Mo. Bui., 12 (1927), No. 6, 
pp. 130, 181, 133, 134 ). — detached accounts brief details are given of the dis- 
covery of citrus canker on 85 grove trees on 2 properties near Fort Lauderdale 
in November, 1927, and the department of citrus canker eradication tabulates 
quantitatively the history of this disease in Florida during the period from May, 
1914, to November, 1927, inclusive. To November, 1927, no canker was seen 
in Floilda after December, 1926, none before that month after March, 1925, 
and none before that after October, 1923, Ihe period from September, 1920, 
to April, 1922, was also reported as free from the disease. 

Lemon anthracnose [trans. title], L. Petei (Bol. R. Staz. Patol, Veg. [Borne], 
n. ser., 7 (1927), No. 3, pp. 229-284, figs. 16 ). — ^Lemon anthracnose in tlie Province 
of Messina is due directly to the iKirasitic action of Colleto trichum gloeospori- 
oides. The serious chronic effects noted are ascribed to the progressive advance 
of the mycelium in the vessels of the branches and trunk. The high virulence 
of the attacks in this Province is b^eved to depend upon local conditions xm- 
favorable to vigorous health of the trees. 

Cultural studies have shown that the conidial form met with in nature apper- 
tains to an ascospore form referable to Glomerella. 

[Coconut diseases], S. R. Vandenbebg (Guam 8ia. Rpt. 1927, pp. 12-14 ). — 
Coconut bud rot, caused by Plvgtopfiihora fal>en, is said to be under control in 
Guam. 

A fire bli^t of young and seedling coconut trees resembling coconut bud 
rot to some extent is briefly described. This disease is said to be associated 
with the burning of weeds and trash among the trees. Some of the affected 
coconut trees were apparently restored to normal condition by flooding them 
with salt water of approximately the same degi’ee of salinity as sea water. 
Sea water has also been found very effective in destroying several insects 
when applied partly as a dx‘ench and partly as a spray. 
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In connection wUli studie^i of bud rot, evidence wa*3 secured tliut Indicated 
that bacteria could not attack viuorously giwina: troew except throntdi injuries 
to the bud i.i*o>vtli. Tiisoct atliuk, mecbaiiical injury, aiul excessive heat were 
found to pn)duce injuries tliat are followed by a bacicHal rot of the iMilms. 
Tills disease differs from tlie true bud rot in a uumbei* of clmiact(‘rs, and it is 
said to be usually a dry season disease, wliereas the Ph> loplitliora rot occurs 
during a wet season. 

A physiol oi*ieal disease of coconut palms is briefly described. The first symp- 
toms oC this disease are the withering and hangiiii>; down of the lower leaves, 
followed by a gradual diminution in the diameter of the trunk, with a corre- 
sponding clocrea&c in the size of the lop and consequentli in the number and 
size of the iiiiis produced. Later no flower bracts are put out, and the top is 
reduced to only two or three stunted leaves at the top of the trunk, which is 
reduced to a diameter of only 2 or 3 in. This condition is said to continue until 
the top dies or is blown off. 

Coconut hud rot in Kloidda, ,T. L. Real {Florida ^ta. Buh 100 (LOScS), pp. 87, 
flffs. 51), — ^The results are given of an Investigat s,n of coconut bud rot as it 
occurs in Florida. Bud 1 * 0 !, caused by a species of Phyto])blhora, was first 
reported in the vicinity of Miami in January, lf)2t. Since that date the 
infested area has been tniced for 140 miles along the southeastern coast of 
the State. In attempting to control the disease, 75,000 bud-rotted plants have 
been destroyed. 

Several species of Phytophthora have been described by different authors as 
the causative agents of c*ocoiiut bud rot, and the present author has compared 
strains of Phytophthora isolated from bud-rotlcd jxilms in Florida with P. 
terreslris, P. falberi, and P. palmivora. Based on their mori)hological, physio- 
logical, and pathological chanicters, the author is led to agree with Leonian 
(E. S. R., 54, p. 745) in placing all the strains in the group species P, omnivora. 

It is claimed that coconut bud rot may appear at any time of the year, but 
is found more commonly a month or two after periods of heavy rains. The 
disease is said to take its greatest toll of plants in nurseries, lairticulurly 
those located on low peat soils. The contnd of the disease has b(*en effected 
by the use 01 * local (luaranthies, destruction of diseased plants, and the protec- 
tion of the ht'althy plants by the use of Bordeaux mixiuro and fish-oil soap. 

1 Diseases of the oil palm in Malaya], B. Buntino, B. J. Eaton, aiul O. D. V. 
Geoum {Malayan Ayr, Jour,, 15 {lOJD, Ko, pp, 351^537, pi, i),— -Oil palm 
bud rot is a term which is now known to have included a number of different 
disoa.sew, though this trouble has not yet become very serious In Malaya. 
Crawu disease affecting palms, usually under two yeais of age, is described. 
The causation of this diseiist', which has hoen regarded as an incij)lent form 
of bud rot, Is still somewhat obs<‘ure, neither fungi nor bacteria having been 
demonstrated in the i*pcently affected tissues. A Marasmius disease of fruit 
bunches is described. An agaric api)eared to cause disintegration in noupol- 
linuted fruits of 5-year-old ptilms. A Fusarium frequently plays an important 
part in disintegrating the male inflorescene. Attention is called to a pre- 
mature ripening and hardening of the individual fruits, also to a soft, slimy 
condition, apiiareadly bacterial, of the individual fruits. 

Sterility caustoi by the aster yelloivs disease, L. <>. Kunkel (1/fw. Jlori. 
*S'oc. New York, 3 (1027), pp, 243 , 24 ph /). — Studies have been carried out on 
yellows of asters during tlmee years. It is stat<id that phuns which coiilraeted 
5 ’elh»ws w'hile yoxuig (rosette stage) did not produce seetls or even flowers, 
though some plants which contracted yellows when somewhat older blossomed 
and even produced seeds. In such cases, however, the blossoms are abnormal in 
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ways which are de'ici'lbed. The degree of severity of 3 'ellows depends ou the 
youth of the plant at the time of infection. In some cases only one side, or a 
few branches, may be diseased at the time it blossoms, in which case the healthy 
parts produce normal flowers and viable seeds, while seeds produced by dis- 
eased branches or on diseased portions of individual flower heads are sterile. 
Diseased plants do not always produce seeds even when they bear flowers. The 
flowers may develop into vegetative branches or may produce secondary flowers 
or even flower heads on their stigmas. The stigmas of secondary flowers may 
also develop into flowers or flower heads. It is not uncommon, therefore, to find 
diseased flowers borne in short chains. This abnormal development is asso- 
ciated with yellows on asters, phlox, mignonette, and many other plants. 

Aster yellows furnishes an excellent example of sterility due to a transmissible 
disease. Virus-bearing individuals of Cicadula Bex.iotaia feeding on healthy 
aster plants are able to transmit some agent which pre\ ent the plants from pro- 
ducing normal flowers or viable seeds. This kind of sterility is supposedly 
associated with several of the different y'ellows diseases which attack plants. 

A disease of the Shasta daisy, H. Wormald {East UaUing {Kent} Ba^carcU 
tita, Anyi, Rpt., 13 {1923), pt, 2, pp, 96, 97, pi. 1). — Referring to his previous 
account (E. S. R., 58, p. 659) of the appearance in Britain of Septoriu Icucan- 
tJiemi on the Shasta daisy, the author now notes a statement by J. Staley claim- 
ing to have found a Septoria disease on one of the Chrysanthemum maximum 
varieties in September, 1915, also an examination of material sent by Staley 
showing the same symptoms and organism. The disease occurred in 1925 at 
Bearsted, Kent, and at Hayling Island, Hampshire. 

Boot diseases of narcissus and hyacinths cured by soil disinfection [trans. 
titlej, F. 0. Geeretsen, D. J. Hissink, K. Volkebsz, and K. Zijxstra {Dept. 
Binnenland. Zaken en Landl). INetherlands'], Verf^log. LandhouicJc. Onder^ock. 
Bijlcslandhouicproefsta., So. 32 (1027), pp. pis. 2i, jffgs. 4; Eng. abs., 

pp. 376-378). — ^Por about 10 years Dutch bulb growers have experienced losses 
from certain areas on which narcissus died earlier and gave lower crops than 
elsewhere. Hyacinths (especially those having fine roots) are also susceptible, 
though tulips are immune. The roots show brown spots, at first small, but 
these afterwards enlarge until the root sj’stem is in the main destroyed. The 
bulb remains healthy, however, and the trouble is, therefore, thought to lie in 
the soil. 

The ceuter of a spot consists of dead cells having cork walls and often 
containing a fungus in varh^us stages of developmt^nt. Heat sterilization of the 
soil gave healthy bulbs, and partial sterilization with formalin had a like 
result. 

In a study of disinfectants, 0.5 per cent formalin was found to kill 98.8 per 
cent of the soil bacteria withhi 20 hours. This disinfectant greatly increased 
yields, showing for both narcissus and hyacinth a very marked effect, even in 
the following year. It was found to spread more deeply and rapidly through 
the soil, and to be equally effective with one-third the formalin if water was 
introduced some hours after the formalin. 

Carbon disulfide, even in low concentrations, proved to he deeply penetrative 
and very active, nearly equalhig formalin in this respect. After 20 hours at 
a depth of about 0.5 meter, 77.7 per cent of the bacteria and 73.8 per cent of 
the fungi were dead. 

Oaporite (OaOCIi), carbollnemn, CaCIa, Uspulun, and sulfiir gave unsatis- 
factory results. 

A fungus parasitic ou an orchid [trans. title], O. Sioilxa (Bol. R. Btass. Fatal. 
Teg. IRomeT «• ser., 7 (1927), No. 4, pp. 412-435, figs. 8 ). — ^An investigation of 
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a leaf brown spot of the orchid Laelia-Cattleya has resulted in the separation 
and study of a Diplodia which is claimed to belong to the section Nematodi- 
plodia (as opposed to Budiplodia), and which is diagnosed as a new species 
under the name D. Xaelia-cattleyac, 

Recent progress in knowledge of the life history of forest fungi [trans. 
title], E. MtJnch (Ztschr. Pilek., 6 (1927), No, 2, pp. ).— This is largely a 

review and summary of recent contributions by Melin, some of which have 
been noted (B. S. R, 65, pp. 350, 351; 6T, p. 219). 

A pine cone failure [trans. title], 0. Sibilia (Bol. B, Staz, Patol. Veg, 
iBome\, n. ser., 7 (1927), No. 4, pp. k^4-4b7 ). — ^In 1926, cultivated pines showed 
alterations in the cones and the contained seeds, which are described and 
attributed to an Altemaria of the type A. tenuis. Apparently two forms are 
present which differ as to certain conidial characters and which are described, 

Ustullna zonata, (Ijev.) Sacc. — a warning note, P. W. South (Malayan 
Agr. Jour., 15 (1927), No. 12, pp. 446, 44 ^)^ — ^Attention is called to the prevalence 
of the dry-rot fungus (V. sonata) on the stems and main branches of 
rubber trees, especially in the coastal districts of Selangor, also to the 
advice consistently given by the local department of agriculture as to the 
importance of burning quickly all felled trees and all large pruned branches, 
and to the need for care in pruning so as not to expose large torn or barked 
areas. 

Fiji disease In the Maryborough district, B. J. P. Wood (Queensland Agr. 
Jour., 27 (1927), No. 5, pp. 888^93, pi. 1, flg^. .4).— The cause of Piji diseasOi 
regarded as one of the most serious cane diseases of Queensland, is deemed at 
present only conjectural. It Is transmitted in cuttings, in some cases by insects, 
but probably not in soil nor on cane knives so far as known. The spread is rapid. 
So far as known at the date of this statement, it is confined to the Beenleigh 
and Maryborough districts, the known and suspected areas being indicated. 
The effects on the plant are described, the leaves being shortened, darkened, 
bunched, twisted, and lumped or galled on the lower surface, and the stool and 
the ratoon usuaUy dwarfed or static. Varieties tentatively looked to for 
resistance include Q. 813, H. Q. 285, and Petite SenneviUe. 

ECOKTOMIC ZOOLOdY— EKTOMOLOaT 

The fur animals of Louisiana, S. O. Abthub (La. Dept. Conserv. Bui. 18 
(1928), pp. 433, figs. 216 ). — ^This report is based upon work by the director of 
the division of wild life, Department of Conservation, of Louisiana, in which 
State the annual fur crop is valued at $6,000,000 or more. In considering 
the fur animals, particular attention is given to the mu^at (pp. 187-278). 
A chapter on the alligator is included (pp, 165-186). The several accounts of 
these animals are foUowed by the field biologist^s report and chapters on 
ranching; fur fanning of muskrats; trapping methods; ecology of the Louisi- 
ana muskrat lands ; the different muskrat furs ; grading fur pelts ; and skin- 
ning, curing, and shipping furs. The appendix includes articles on comparative 
takes of fur animals and on fur production of Canada, a list of references, and 
a systematic list of Louisiana fur animals. 

Ohservatioiis on rodents and their parasites, J. W. Pielping (Boy. 80c. 
y. 8. Wales, Jour, and Proo., 61 (1927), pp. 11^13^). —This is a contribution 
from the Australian Institute of Tropical Medicine, Townsville, Queensland. 

Social parasitism in birds, H. Pbiedmann (Quart. Rev. Biol, $ (1928), No. 4, 

pp. A digest of tlie literature on this subject in connection with a list 

of 60 references. 
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Birds as hosts for the common chigger, H. B. Ewing {Amer, Natj €3 
(1929), No. 684, PP* 94^96). — In collections made along tlie Atlantic coast in 
Virginia and North Carolina in July, 1928, 83 birds representing 34 species 
were taken, most of which were small land birds. Seven of the species were 
found to act as chigger hosts. A list is given with the number of chiggers 
collected. 

It is concluded that in many localities ground-frequenting birds are of more 
importance as hosts for chiggers than either the rabbit or box turtle, although 
the rabbit, of all wild mammals, and the box turtle, of all reptiles, appear to 
be important hosts of chiggers. 

Control of the Kalntara snail, H. W. B. Bertband (Trop. Agr, [Ceylon], 71 
(1928), No. 3, pp. 151, 152). — This is an account of means of control for Achatina 
fulica, introduced from Madagascar into Ceylon, where it has spread over the 
whole of the wet zone low country and is now gtprcading into many up-country 
districts. 

A bibliography of biographies of entomologists, with special reference 
to North American workers, J. S. Wade (Ann. Ent. 8oc. Amer., 21 (1928), 
No. S, pp. 4S9-520). — ^The author here presents in alphabetical order a list of 
references to some of the more readily available biographical sketches of ento- 
mological workers, exclusive of those now living. 

The physiology of insects: Metabolism, P. S. Welch (Ann. Ent. Soe. Amer., 
21 (1928), No. 3, pp. 4^6-488).— This account includes a bibliography of 54 titles. 

Response and adaptation of insects to external stimnli, W. Robinson 
(Ann. Ent. 8oc. Amer., 21 (1928), No. 3, pp. 407-417, figs. 5).— The influence of 
the colloids present in the tissues upon the physiology of response and adjust- 
ment is here considered, and experiments are reported in which there appears 
to be a definite colloidal response to conditions of temperature and moisture. 

The preservation of immature insects, E. G. Kelsheimee (Ann. Ent 8oc. 
Amer., 21 (1928), No. 3, pp. 436-444)^ — This is a contribution from the Ohio 
Experiment Station. 

Evaluation of insecticides, 0. H. Peet (Indus, and Engin. OTiem , 20 (1928), 
No. 11, pp. 1164$ 1165) . — ^The author reports upon tests considered to be of value 
in providing a workable basis for establishing comparisons. 

English-grown pyi*ethrum as an insecticide, I, J. 0. P. Fbyer, P. Tatters- 
riELD, and C. T. Giminqham (Awn. Appl. Biol., 15 (1928), No. 3, pp, 423-4^5).'— 
An account is given of studies of the toxicity to Aphis rumicta h. and to cer- 
tain caterpillars of spray fiuids prepared from samples of pyrethrum grown in 
England from Swiss and Japanese seed. 

“Pyrethrum flowers grown in six dlfCerent localities showed only slight 
differences, and for practical purposes all the samples had approximately the 
same toxicity. They did not differ in this respect significantly from a sample 
grown on the continent. The toxicitles of extracts of equal weights of pyre- 
thrum flowers tested at different stages of development differed very little. 
Artificial dicing of the flowers had no significant effect on the toxic properties. 
The flowers were about ten times as toxic as the stalks, weight for weight 
Prolonged exposure of pyrethrum to wet conditions led to some loss of toxicity, 
but contrary to the usual opinion, if stored in a reasonable manner it remained 
lor long periods without deterioration. Caterpillars of different species ^owed 
marked differences in susceptibility to the action of pyrethrum. The biological 
method has proved suitable for evaluating samples of pyrethrum.’* 

Petroleum oil as a carrier for insecticides and as a plant stimulant, E. B. 
DB Ong (Indus, and Engin. Chem., 20 (1928), No. 8, pp. 826, 827). — This account 
is based upon investigations noted from another source (B. S. B., 57, p. 268; 
69, p. 769 ; 60, pp. 162, 463). 
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Laboratory experiments with non-arsenical insecticides for biting insects, 
0. T. Gimingham and F. R. Tattebspietj) {Ann. Appl. Biol, 15 (1928), No. 4, pp. 
649-658, pi 1).—The author (le&cri])es a convenient technique for insecticidal 
work with biting insects. “ Tlie silicofluorides of sodium, potassium, aluminum, 
and calcium, used in the form of spray fluids, showed considerable toxicity to 
young larvae of several species of moths. The degree of resistance varies with 
different species and is gi*eatcr with older larvae. Considerable but irregular 
injury to foliage was noted, and much further work is reciuired to establish the 
conditions under which these compounds could be safely used. Foliage sprayed 
with extracts of certain tropical plants is extremely repellent to young laiwae. 
Even with high dilutions of the extracts, the foliage remained uneaten and the 
larvae eventually died of starvation.” 

The account includesi a brief review of some recent work on laboratory experi- 
ments with nonarsenlcal insecticides for biting insects. 

TnsecticidrJ action of some esters of halogenated fatty acids in tlie vapor 
phase, R. G. Ro*uaK and R. T. Cotton (Indvs. and Enpin. Chem., 20 (1928), 
No. 5, pp. 512-514)- — ^The author^ find that “ from the standpoints of toxicity 1o 
insects, availability, cost, and freedom from fire hazard, methyl, isopropyl, and 
ethyl monochloroacetates apiiear to be the most promising of the lower alkyl 
esters of chloroformic (chlorocarbonie), monochloro-, dichloro-, and trichloro- 
acetic, monobromoacetic, a-bromo- and /3-bromopropiomc, and jS-chloropropionic 
acids tested. Dosages of 1 lb. of methyl monochloroacetate, 1.5 lbs. of isopropyl 
monoehloroacetate, and 2 lbs. of ethyl monochloroacetate per 100 cu. ft. are 
effective against stored-product insects in fumigation vaults of the commercial 
type. Unfortunately, the monochloroacetates injure the germination of wheat ; 
hence, they do not look promising for the fumigation of grain intended for 
seed,” 

Further fumigation tests with ethylene dichloride-carbon tetrachloride 
mixture, L. F. Hott (Indus, and Bngin. Chem., 20 (1928), No. 9, pp. 931, 932, 
figs. 2). — ^This is a report of experiments (B. S. R., 59, p. 050) conducted with 
Tribolium in flour and the Indian meal moth in cereals. Flour infested with the 
confused flour beetle (T. confusiim) was conflned in a small cloth sack and 
buried in a one-eighth tied paper sack of flour. When examined withm 1 hour 
after fumigation the 20 adult beetles and 5 larvae conlluod in the infested 
flour were all dead. No reinfestation of this fumigated sample of flour occurred 
during the 2 months following the fumigation. The 24 full-grown larvae and 2 
moths of the Indian meal moth that had been confined in a small carton of rolled 
oats, sealed and tightly wrapped, were all dc^ad wdthin 1 hour after fumigation. 
The fumigant apparently had no injurious effect upon the flour and no odor 
could be detected in the hot loaf when broken open, this being the most sevei*e 
test. 

The experUnemts in which meth-infested rugs and furniture were fumigated 
in a 7,800 cu. ft, room were found to be 100 per cent effective. 

Ethylene oxide as a fumigant, R. T. Cotton and R. 0. Roabk (Indus, and 
Engtn. Cheni., 20 (1028), No. 8, p. 805). — ^The data presented indicate that the 
vapors of ethylene oxide are somewhat more toxic to stored-product insects 
than are those of carbon disulfide and about thirty times as toxic as those 
of carbon tetrachloride. 

Miscible carbon disulfide, W, E. Fleiiinq and R. Wagnick (Indus, and Eng In. 
Chem., 20 (1928), No. 8, pp. 840-851). — ^This contribiitiou from the Japanese 
Beetle Laboratory, Bureau of Entomology, U. S. D. A., describes a miscible 
carbon disulfide which lias been perfected and is equally as effective as emub 
sions of this compound in destroying the soil-infesting stages of the beetle. 
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It is no more injurious to plants, and in addition has certain physical and 
chemical advantages. 

Fumigation with cyanogen products, C. V. Akin and G. C. Sherbabd (Put. 
Mealtli Rpts. [ 17 . S.h 4S (1928), No. U, PP^ This is a report of 

experiments conducted with cyanogen products in the fumigation of vessels for 
quarantine purposes at the New York Quarantine Station, Rosebank, Staten 
Island, N. Y. 

[Work with'economic insects at the Arkansas Station] (Arkansas 8ta. Bill. 
231 (1928), pp. 47-49). — Work wdili the soutliern com rootworm Is reported 
upon by D. Isely. It is pointed out that as preventive measures the bottom 
land that is to be planted in corn should be kept free from wild grasses a 
month before planting to avoid infestation, and that fields susceptible to root- 
worm damage should not be planted to corn until June 1. 

A brief reference is made to the cotton boll weevil by the same author, who 
l>oints out that there is a definite relationship between the abundance of 
squares in a field late in the season and the pre^^ence of overwintered weevil in 
that field the following spring. 

Brief notes are made by W. J. Baerg on the rough-headed cornstalk beetle 
(Euiheola rugiceps). 

Insect investigations (Manjland Sfa. Bid. 298 (1928), pp. 177-198). — Hiis 
consists of a collection of some of the m'nor investigations conducted by the 
station that have never been publi died. 

Observations on the oriental fruit moth (Laspcioesia molesta Busck) (pp. 
179, ISO), the rosy apple aphid (pp. 180, 181), and control experiments on the 
oyster-shell S(*alo (pp. ISO, 187) ai’e recorded by H. S. JIcConnell. In the 
coui*se of 8 years’ obseiwations of L. molcsta particnhir attention was paid to 
parasitic enemies and attacks on apples late in the season. Maa'oeentrus 
aticylivora Roh. was found to be the pr ncipal parasite of thit4 pest in the State, 
although Tricliogranima minutum Riley is an iinik>rtant parasite of the egg, 
especially late in the season. In the western part of the State, Qlypta rufi- 
Scutellaria Cress and Epiurus indagator Oresa> liave been recovered in larger 
numbers than any other hpecles, both having been reared fi*am overwintering 
larvae of L. molcsta and observeil in linrted numbers throughout the season. 
Microtracon geUcldae was recovered in considoiable numbers late in the season 
of 1925. Reference is made to an attack on the apple by L. molcsta in the fall 
of 1926, an account of which has been noted (B. S. R„ 57, i>. 455). Of the 
worms found in the apples 09 per cent weiv oriental fruit moth larvae and 
81 per cent codling moth larvae, while In 1927 60 per cent of the larvae repre- 
sented the oriental fruit moth and 40 per cent the codling moth. 

The notes on the rosy apple aphid relate to Its life history, 15 generations 
having been reared under screen cage conditions in the summer of 1927. Con- 
trol work with the oyster-shell scale led to the recommendation Uiai for the 
ilrst generation a 2 per cent white oil emulsion be used the first week of 
May, or soon after the eggs are observed to be hatching, and that a second 
application be made 3 weeks later. A 2 per cent white oil emulsion should be 
applied the third week in July, or when the second generation eggs are ob- 
served to be hatching, followed by a second application of the same strength 
of oil 3 weeks later. 

Studies of the plum curculio (pps. 181-184), control experiments on euonymus 
scale (pp. 187, 188), and control of bees buiTowlng in lawns (pp. 196, 197) are 
reported by P. D. Sanders. Cage studies of the plum curculio during the sum- 
mer of 1023 showed that only one brood occurred that year. Field obsei-vatloins 
during the four years following failed to reveal a destructive second brood. 



m 


EXPEBIMENT STATIOM* EEOOBD 


[Vol. 60 


The curculio is present and feeding in tlie orchard when apple trees are in bloom 
and when the peach petals have fallen. The control work with the euonymus 
scale extending over one year, in which Sunoco oil, 1 gal. to 20 gal. of water, 
was applied as a late dormant spray, indicates that good control can be had 
where a thorough application is made. A 2 per cent actual oil spray made from 
Volck shows great promise as a sumnaer control of this scale. In control work 
with bees on lawns, the solitary bee Andrma prelewa Smith wa§ found capable 
of destroying grass on lawns as a result of the digging of nests by the females 
in the soil It was found that a carbon disulfide emulsion used at the rate 
of 1 gal. to 200 gal. of water and applied at the rate of 1 pint to each square 
foot of surface gives complete control. 

Experiments with pine oil preparations (pp. 184r-186), the control of the iris 
borer (p. 186), the effectiveness of several grades of carbon disulfide (pp. 
192-105), and the protection of cattle from files (pp. 196, 196) are reported upon 
by B. N. CJory. Work with pine oUs, both impregnated with paradicldorobenzene 
and alone, indicates that the materials have great promise in use against the 
peach tree borers. The use of carbon disulfide emulsion at the strength recom- 
mended for the control of the Japanese beetle was found to destroy the iris 
borer quite effectively at nurseries where work was conducted. It is pointed 
out that an application while the Insect is in the larval stage, about the last 
week in July, is probably the best time for soil treatment at College Park. In 
work with carbon disulfide no consistently better results were obtained from 
the several grades of commercial brands than from the chemically pure mate- 
rial. A brief account is given of the work of protecting cattle from files in 
continuation of that previously noted (B. S. E., 87, p. 260). 

A further report (B. S. B., 56, p. 360) of observations of the potato tuber 
moth (pp. 189-192), by P. X. Peltier, deals with the history of the infestation, 
life history and control, and climatic relations. A summary of a dissertation by 
P. Khight on the head capsule of the soldier termite is appended (p. 198). 

[Bcononodc insects and their control in New York] (N, 7, State Sort. Soc. 
Proc.y 73 (1928), pp. 6-^0, 188-195, 225, 226). — ^Papers presented at the annual 
meeting of the New York State Horticultural Society (B. S. R., 67, p. 853) held 
at Rochester and Poughkeepsie, N. Y., in January and February, 1928, include 
the following: The Apple Aphids in Relation to Profitable Spray Practices, by 
P. J. Parrott (pp. 6-14, 226, 226) ; Report of the Committee on Entomology, by 
B. P. Felt (pp. 16-21) ; Use of Oil^ for Pear Psylla Control, by F. Z. Hartzell 
(pp. 22-30) ; Bordo-oil and Other Sprays on Apples in 1927, by B. V. Shear, Jr. 
(pp. 183-188) ; and Results of Some Investigations in Insect Control in the 
Hudson Valley, by F. G. Mundlnger (pp. 189--196). 

[Report of the division of entomology of the Washington Station] 
(Washington Col. Sta. Bui. 229 (1928), pp. 27-^9).— Reference is made to soil 
treatment for subterranean insects, particularly potato fiea beetles, by R. H. 
Webster and W, W. Baker. Dusting the foliage with various combinations of 
lead arsenate, calcium arsenate, sodium fluoride, and sodium fluosilicate mixed 
with lime and sulfur and with lime alone gave some protection, but in no case 
was a satisfactory degree of freedom from injury to tubers obtained. Excellent 
results were obtained with 2 per cent nicotine dusts, but the high cost of some 
of these treatments prevent their use except for checking the influx of beetles 
at the edges of potato fields early in the season. 

In further control work by A. Spuler with the San Jose scale, in which sev- 
eral types of lubricating (fils, emulsions, and emulsifiers were tested, no differ- 
ence was detected, all being superior to lime sulfur and giving practically 100 
per cent control 
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The application of oils for codOUng moth control at Wenatchee in 1926 and 1927, 
by Spuler, indicated that as many as three lead arsenate sprays could be elimi- 
nated by substituting oils, with results comparable to five applications of lead 
arsenate. In all cases where oils were used in the orchard, however, the trees 
showed a disturbance which was reflected in the lighter color of the foliage and 
also in the smaller size of the fruit. 

Experimental work in codling moth control, in which vaiious Insecticides 
were being tested, was continued in 1927, the same orchard at Wenatchee 
being utilized. A severe codling moth infestation was checked the first year 
by heavy application of lead arsenate sprays during the season, althou^ a 
large percentage of “stings” in tlie apples resulted where small larvae were 
poisoned on their way into the fruit. Standard strength lead arsenate (2 lbs. to 
100 gals.) reduced this heavy infestation to 7.9 per cent of ^\orms, but the 
percentage of worms and stings together ran up to 66.9 per cent. Double 
strength lead arsenate (4 lbs. to 100 gals.) cut this down to 42.8 per cent of 
worms and stings. In 1927 the single strength lead arsenate reduced the total 
for worms and stings to 8 6 per cent, while the double strength reduced it to 
3.7, but the gain due to the increase in lead arsenate dosage was scarcely 
worth while, tlie greater amount of arsenical residue rendering the value of 
the double strength questionable. Other arsenicals, including manganese arse- 
nate, calcium arsenate, and magnesium arsenate, were tested in 1927, none of 
which gave as high an efficiency as lead arsenate when used alone. In the 
1927 experiments it was found that nicotine sulfate (1:600) could be used 
as a substitute for lead arsenate in the second and tliird cover sprays, although 
this combination was somewhat less effective. The indications are to the 
(‘ffect that some combination of nicotine sulfate may be of value in reducing 
arsenical residue and still serve to keep the codling moth well in check. 

The value of the codling moth traps in timing spray dates, first suggested 
by the station in 1926, was further emphasized in 1927, when it was found 
that differences in exposure, elevation, and altitude in orchards in the Wenatchee 
Valley made little difference in the time of emergence of the moths during the 
season. 

f^jfty-eighth annual report of the Entomological Society of Ontario, 
102T {Ent. Ontario Ann, Rpt., 58 (1927), pp, 107, figs, 16), — ^The papei*s 
presented at the annual meeting of this society in 1927 (E. S. R., 58, p. 168) 
include the following: Some Observations on Nicotine Dust, by R. Glendenning 
(pp. 25-27) ; A Preliminary Report on Some of the Bud-moths and Leaf Rollers 
of Nova Scotia, by F. 0. Gilliatt (pp. 27-39) ; The Mexican Bean Beetle in 
Ontario, by L. S. McLaine (pp. 39-41) ; Some Notes on the Life-history of the 
Mexican Bean Beetle in Ontario, by H. F. Hudson and A. A. Wood (pp. 41, 42) ; 
Latest Developments in the Control of Stored Product Pests with Calcium 
Cyanide, by C. H. Curran (pp. 42, 43) ; A Cheap and Effective Ply Spray, by 
C. R. Twinn and P. A. Herman (pp. 43, 44) ; Mosquito Control Activities in 
Western Canada, by E. Hearle (pp. 45-50) ; Field Crop Insect Conditions In 
Saskatchewan, 1922-27, by K. M. King (pp. 60, 61) ; The Corn Borer Act in 
Operation, by L. Caesar (pp. 51-54) ; Parasites of the European Com Borer, 
by D. W. Jones (pp. 55, 66) ; The Spread and Degree of Infestation of the 
European Com Borer in Canada, 1927, by W. N. Keenan (pp. 66-69) ; On 
the Occurrence of Aphodim pardalis Lee. as a Pest of Lawns in British Co- 
lumbia, by W. Downes (pp. 59-61) ; The Habits of the Onion Maggot Flies 
(ffylempia antiqua Meigen), A. D. Baker (pp. 61-67) ; The Canadian Insect 
Pest Survey, by 0. R. Twinn (pp. 67-69) ; Effect of Calcium Arsenate on Forest 
Trees, by A Kelsall and J, P. Spiltall (pp. 69, 70) ; The European Rose Sawfly 



844 


EXPERIMENT STATION RECORD 


[Vol CO 


In Now Brunswick, by II. P. Gorham (pp. 70-72) ; Tlio (Jol(Ion-i>low Borer 
(Epiljletna caroliuana Walsinaham), by R. W. Tliompson (pp. 73-75) : Fore- 
casting Outbreaks of the Army Cutworm (Cliorizaurotls auxniaris Grote), by 
H. L. Seamans (pp. 70-85) ; The Life of Professor AYillium Lochlioad, by Fatlier 
Leopold (pp. 80-91); and The Entomological Record, 1027, by N. Griddle 
(pp. 92-103). 

[Contributions on oconomio insects 1 (Zisvhr. Angcw. Knt.^ 13 (Z,028), iVo. 3, 
pp. ito-syo, figa, 33).— Further papers presented on economic insects, particu- 
larly in Germany (B. S. R., 59, p. 853), include the following: A Contribution 
to the Knowledge of the GoosebeiTy Sawflies, by G. Wiilker (pp. *119-450) ; 
Tests of New Chemicals for Combating the Granary Weevil, by R. Kleine (pp. 
451-465) ; Investigations of the Resistance of Wall Papers to Iiisccts, by E 
Handschin (pp. 466-476) ; Is Lima algirna L. a PcslV by F. S. Bod('nheimer 
(pp. 477-482) ; The Behavior of Palearctic Birds toward the More Important 
Forest Insect Pests, V-IX, by F. von Vietinahofe-Riosf'h (pp. 48.3-512) ; The 
Problems of Silk Production in Germany, by B. Tiinzor (pp. 613-548) ; The 
Number and Maturation of Eggs of Some Lopidoptora of Importance to Forestry, 
by H. Eidmann (pp. 519-554) ; OilorTiyncliua aenter L. (=septciitrioiiis Hbst.) 
as a Pest of Silver Firs, by K. Escherich (pp. 651-657) ; Investigations of the 
Appearance of the European Com Borer in South Germany, by W. Zwolfer (pp. 
657-559; Ants and Plant Lice (pp. 569-503) ; A Forest Leaf-eating Grasshopper 
(Barhtfiatea constrictm Br.) as a Pine Pest, by E. Escherich (pp. 663-666) ; 
On the Question of the Influence of Lime on the Toxicity of Calcium Arsenate, 
by M. Kiemm (pp. 665-567) ; The Life History and Control of Zeuzera pjtrkta L. 
In Palestine (p. 567) and The Copulation of Heteropelma calcator Wesm. (p. 
568), both by B. 0. Engel; What Insect Pests Cost Canada and the United 
States, by H. von Lengerken (pp. 668, 569) ; and The Intcrnajional Society of 
Microbiology (pp. 568, 570). 

[Repoi*t on economic insects and their control in Guam], S. R. Vanden- 
BEBG {Guam 8ta, Bpt, 1927, pp. 14-17).— In the course of coconut scale control 
work, a shipment of Oomperiella Ufasciaia. parasitic on the diaspiu scale, was 
received from California. One-third, of the 70 parasites obtained were liberated 
in the field and others tested on the coconut scale with negative results under 
insectary conditions. A consignment of ladybird beetles {Lindorua lopantUaQ) 
received was reared and 22 individuals were liberated in the field, it being the 
second attempt to establish this predator. Reference is made to a shipment of 
the smaR black ladybird beetle {Oryptogonua ntgrtpi nnh) to the Fiji Islands, 
where AapUliotua deatnictor is becoming of increased importiince. It is thought 
that as this ladybird beetle has effected complete control of the scale in Guam 
it should act similarly in Fiji. 

Under the heading of misceUaneous notes reference is made to a number of 
insects and related pests. The European corn borer, present throughout the 
Island, did perf‘eptibly less damage than usual to the two main corn crops, due 
to the fact that a sufficient rainfall resulted in rapid growth of the plant. 

Investigation of the Egyptian cotton worm {Pmdenia liiura) which attacks 
the taro crop 1©1 to the conclusion that it is impossible 1o eradicate or even to 
combat it except locally, since it is firmly established in Guam as a forest form. 
The taro is also attacked periodically by a leafhopper of the genus Megamelns 
and a fungus of the genus Gloeosporium. Edible canna appears to be free from 
these and other pests and is recommended as a substitute crop for taro. 

A tick, apparently the brown dog tidr, was observed for the first time in 
Guam. 
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Clirysomelid leaf beetles, first obs-erved two years previousl.\^ are said to be 
spreading and doing con.ddcrable damage to ibe mango and rose-apifie trees 
tlirongb feeding on tbe tender bark and new shoots as well as on the leaves. 

A number of coconut palms were injured and a few were killed by the sugar 
cane borer (Rlialdoehemis ohsciiruft), which, however, is not considered a 
menace to the copra industry. 

An application of carbon disulfide on bits of cotton placed beneath the t-oil 
surface at about 2 in. from the stem was effectual in controlling the milliped 
attacking the pepper and other vegetable plants of bushy habit of growth. 
Plant bugs of the genus Leptoglossus attac3dng watennelons, squash, and 
muskmelons were effectively controlled by spraying with a solution made 
by macerating and steeping 4 lb of tobacco refuse in 1 gal. of water. The 
spray killed the eggs and nj mphs and seemed to act as a repellent to the adults. 
A salt-line barrier was used effectively in preventing attack of the tomato plant 
by slugs. 

A tineid leaf miner was found doing some damage to citrus trc’es. The life 
cycle of this miner is said to be completed in from 12 to 25 days, the generations 
overlapping each other. Kerosene emulsion sprays appeared to control effec- 
tively the Asterolecanium scale found attacking two specimens of serali tree 
{FJaooiiriJa ramonchi) occurring on the island. An entomogenous fungus dis- 
covered attacking the California red scale gives promise of effectually sup- 
pressing any further spread of the pest. 

Ueports on insect pests in Ceylon during 1037 (Ceylon Dept, Tech. 
Epts. 1921, pp. 15). — X brief report on the occurrence of and work with the more 
Important insect pests in Ceylon, by J. C. Hutson, followed by reports of the 
plant pest inspectors, by N. K. Jardine, W. C. Lester-Smith and W. E. 0. Paul, 
and C. N. E. J. de Mel, Including a special report on rice pests, by Lester-Smith. 

[Reports of the economic entomologist of Western Australia, 1937 and 
1938], L. J. Newman (TFesf. Attest. Dept. Agr. Ann. Epts., 1921, pp. 26, 27; 1928, 
pp. 2^0 ). — Brfef accounts are given of the occurrence of the more important 
pests in the years under reporf and means for their control. 

Report of the chief entomologist for the year 1937, E. W. Jack (South. 
Rhodesia Dept. Agr. Bpt. Sec. 1927, pp. 25-29 ). — ^This report deals with the 
occurrence of the more important insects of the year under the headings of 
crops affected and work conducted. 

Insects attacking vegetable crops in 1937, W. E. Bhitton (Conn. Veg. 
Growers^ Ept. 1927, pp, 66-70 ). — ^This is uu account of the more important 
insect enemies of vegetable crops in Connecticut in 1927, with the control 
measures applied. 

Insect pests of nursery stock, D. C. Mote (Greg. Bd. Jlovt. Bleu. Ept., 19 
(1925-26), pp. 120-T2i ). — ^A brief practical account of the more important insect 
pests of nursery stock in Oregon, 

[Insect control work at the Cranberry Substation], D. J. Crowley (^ ya 81 }r 
ington Col. Sta. Bui. 229 (1928), pp. 62, 63 ). — An application of 1.5 per cent oil 
spray gave better control of the San Jose scale on cranberries than did lime 
sulfur. The oil sprays seem to have a stimulating effect on the cranberry 
vines, which disappears, however, where two or three sprays are used. 

The results obtained from summer oil sprays showed that the black-headed 
fireworm could be controlled by the application of a 1 per cent oil in combina- 
tion with 40 per cent nicotine sulfate at a dilution of 1 gal. of nicotine to 600 
gal. of water. Plats where the oU was used throughout the season were not 
in as thrifty a condition at the end of the spray season as those where the oil 
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was used in combination with nicotine at a dilution of 0.5 gal. of the emulsion 
to each 100 gal. of water. No special economic advantage was found in the use 
of the free nicotine at 60 per cent over the regular nicotine sulfate spray. The 
40 per cent free nicotine, however, gave a slightly better result than the nicotine 
sulfate. 

During the season a small quantity of commercial insecticide known as con- 
centrated Agri-Pax was tested on many of the cranberry insects, and it was 
found to MU the fireworm larvae at a dilution of 6 lbs. to 200 gal. of water. 
Nicotine sulfate was of little value in controlling the tussock moth caterpillars, 
but in 1928 concentrated Agri-Pax used at a strength of 8 lbs. to 200 gal. of 
water readily kiUed all that were fuU grown. Magnesium arsenate used against 
the fireworm and tussock moth was much superior to lead arsenate. Laurie 
acid tested against the fireworm was found to be unsuitable for a cranberry 
spray. The concentrated Agri-Pax in laboratory tests killed the fruit worm 
moths readily at dilutions of 4 lbs. to 100 gal. of water. 

The dragonflies of Egypt, A. Andees 8oc. Boy, Ent J^gypte^ 3 (1928), 

No, 1, pp. Jk3, pl8, 5, figs. 3 ). — ^This synopsis of the Odonata of Egypt includes a 
bibliography of 18 titles and colored figures of 24 of the forms described. 

Termites and architecture, T. E. Snyder (fifoi. ifo., 28 (1929), No, 2, pp. 
1^3-151, figs, 21), — ^A contribution on the bionomics of termites. 

On the economic status and bionomics of Sminthurus viridis Lubb. 
(CoUembola) , W- M Davies (Bui Ent, Research, 18 (1928), No, 3, pp, 291-296, 
pi, 1, figs, 2). — ^This is a contribution from the Rothamsted Experimental Sta- 
tion in which experimental evidence of damage to grasses and clover is re- 
ported. Since specimens of 8, Diridis have been swept from grassland at 
Rothamsted in every month of the year, it is thought that the damage caused 
by this pest over such a period must be considerable. 

Notes on the bionomics of cotton stainers (Dysdercus) in Nigeria, F. D. 
Goiding (Bui, Ent, Research, 18 (1928), No, 3, pp, 319-334), — ^The author here 
gives an account of two distinct forms of the species D, superstitiosus P. ; col- 
lates notes on the bionomics of the species of the genus accumulated from 
1922 to 1927 ; and gives an account of the alternative food plants, supplement- 
ing previous Information (B. S. R , 50, p. 755). 

The paddy bug (Mormidea poecila Dali.) , L. D. Oleaee (Agr, Jour, Brit, 
Guiana, 1 (1928), No, 3, pp, 155-158, pi, 1, fig, 1).— This is an account of one of 
the more important pests of rice in British Guiana. 

The common green capsid bug (Lygus pabulinus), F. R. Pethebbbidge 
and W. H. Thorpe (Ann, Appl, Biol,, 15 (1928), No. S, pp, 446-472, pis, 2, 
figs, 8), — This is a report of studies of the capsid bug L, pabulinus, which has 
become a serious pest of currants, gooseberries, strawberries, potatoes, and 
dahlias, and occurs on apples, pears, plums, cherries, peaches, and a large 
number of other cultivated plants and weeds. There were found to be two 
annual generations of this insect, the eggs being laid in the autumn in woody 
Xdants, such as currants, gooseberries, apples, and roses. The bugs migrate 
to herbaceous plants where the summer eggs are laid, the second generation 
returning to the woody host to oviposit. In the first generation a secondary 
migration from strawberries to other herbaceous hosts takes place. 

An account is given of its Injury to the more important host plants, of the 
habits of the bug in its several stages, and of control measures. 

Observations on the buffalo tree hopper Ceresa bubalus Fabr. (Mem- 
braddae, Homoptera) , and the bionomics of an egg parasite, Polynema 
striaticome Girault (M^arldae, S^ymenoptera) , W. V. Baldup (Arm, Ent, 
Soo, Asner,, 21 (1928), No. 3, pp. 419-465, fig, 1 ). — ^This account is based upon 
observationa made at Urbana-Champaign, Dl., during the spring, summer, and 
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autumn of 1927, and at Oak Harbor, Ohio, during that summer. The studies 
rdate particularly to P. striaticome, a chalcid parasite of the eggs of Mem- 
bracldae, especially of the buffalo tree hopper. 

Notes on. an outbreak of yellow sugar-cane aphis, L. D. Cleabe (Agr, Jour, 
Brit. Guiam, 1 (1928), No. S, pp. H9-15i, pis. S, figs. S).— This is an account of 
the first recorded outbreak of Sipha flava Forbes in British Guiana, which oc- 
curred over the sugar-growing area of the coast lands of the Colony at a time 
when the plant was from 2 to 4 ft. in height. The biological complex, natural 
enemies, and control are considered. 

Psithyrus laboriosus, an unwelcome guest in the hives of Apis mellifica, 
O. B. PIATH (But, Brooklyn Bni. 8oc., 22 (1927), No. $, pp. 121^12$, figs. 2).— 
The observations rei>orted upon Indicate that wherever P. Moriosus or other 
members of this genus are common they must be considered as minor enemies 
of the hive bee. 

Chemicals in the apiary, with notes on their use, B. Hittson (New? Jersey 
Stas. Giro. 211 (1929), pp. S). — ^This is a discussion, in alphabetical order, of 
chemicals, sunlight, sugar, and other materials that have very definite proper- 
ties which should be considered in Judging their merits and deciding upon their 
use in the apiary. It is concluded that calcium cyanide is probably the best 
for the control of pests, and formalin solutions for the disinfection of such 
combs infected with American foulbrood as can be salvaged at a profit. As re- 
gards the relative merits of alcohol and water-formalin solutions, all tests 
conducted under control conditions have demonstrated a lower cost in favor 
of water-formalin with equal success in eliminating disease. While other chemi- 
cals also are useful in clearing up unsatisfactory apiary conditions, they are 
mostly of value in special instances. 

Cultural studies of Bacillus larvae (White) , A. G. Lochhead (Soi. Agr., 9 
(1928), No. 2, pp. 8(h89, figs. 10). — ^This is a report of experiments conducted 
with a view to discovering media suitable for the cultivation of B. larvae, a 
species which does not develop on the ordinary laboratory media. Plant ex- 
tracts were found useful in cultivating the organism, a transparent medium 
containing carrot extract in addition to peptone and yeast having been found 
to give satisfactory development The general cultural characteristics of 
B. larvae are described. This organism was found to exhibit pronounced vari- 
ability in morphology according to the medium and cultural conditions obtaining. 

[Second and third contributions on the Ichneumonidae of Japan], T. 
UciiiDA (Jonr. Faoult. Agr., MoJckaido Imp. TJniv., 21 (1928), No, 5, pp. 
Jf77-297-f5, pis. S; 25 (1928), No. 1, pp. 115, pis. 5).— Part 2 (B. S. E., 66, 
p. 462) of this work deals with the subfamily Ophioninae of Japan. Some 1G4 
species and 29 varieties are recognized, of which 79 species and 23 varieties are 
new to science. Five genera are erected. 

Part 3 deals with the subfamily Pimplinae. Some 149 species and 33 varieties 
are recorded, of whidi 64 species and 21 varieties are new. Six genera are 
erected. 

Both accounts conclude with a discussion of the geographic distribution 
of the forms in Japan and lists of references to the literature. 

A new Oampoplegidea parasitic on Bllopia fiscellaria Gn. (Blymen., 
Ichneumonidae), G. S. Wallet (Oanad. Bnt., 61 (1929), No. 1, pp. 22, 23 ). — 
Under the name 0. (Viereohiana) eUopiae n. sp. the author describes an 
ichneumonid reared from the hemlock looper (E. flsoellaria) in the Province 
of Ontario during the summer of 1928. 

Methods employed in breeding Opius humilis Silv., a parasite of the 
Mediterranean fruit-fly (Ceratltis capitata Wied*)* I>. Ogilvib (Bttl, Bnt. 
Beseardh, 18 (1928), No. S, pp. 289, 290, pi. 1). — This is an account of the intro- 
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duction of 0. hiimnis into Bermuda and of a simple method of breeding the 
para&ito found suitable under Bermuda conditions. 

[The introduction of sugar-cane borer parasites from Tucumau, Argen- 
tina, into Loiu»iiinaJ, II, K Box H^iipai Bnh, 0 *Vo. Jl, pp. i-J; tipan, 

irons, hi Rev. Indus, y Agr. Tuciimdn, IS (7P<^6‘), Ko. 11-12, pp. 200-21S). — This 
consists of a communication in which the author diseusseo Ihe status of sugar- 
cane parasites, and recommends the introduction of parasites of the larval 
stage of the borer from Tuciiman Into Louisiana. 

Some data relative to the relationship of temperature to codling moth 
activity, T. J. HeadlilE {Jour. N. Y. Bill. Hoc., 36 (1928), No. 2, pp. lJil-163 ). — In 
this contribution from the New Jeisey Experiment Stations (E. S. R., 59, p. 
349), the author points out that thermal consiants for beginning emergence 
and maximum emergence of the overwintered generation and the first summer 
generation of codling moth, determined by summation of day degrees of efCective 
temperature, exhibit a sufliciently small amount of variation from year to year 
to render them satisfactory indicators of the time when insecticidal applica- 
tions should be made for the control of the larvae of that insect entering apples. 
However, the dates, as determined by the thermal constants, should be checked 
against the codling moth bait pan records in order to make suie that the 
season in question does not exhibit some unusual type of variation, 

“Wliile the dates of beginning emergence and maximum emergence of tlie 
overwintered generation and the first summer generation seem to vary accord- 
ing to the latitude and altitude phase of the bioclimatic law, the writer fe^s 
that further data should be secured before dependence is placed upon this 
principle for determining the dates of insecticidal applications. When the aver- 
age weekly minimum temperature approaches CO® F., codling moth transforma- 
tion from larva to pupa eea^es. It Ls probable, however, that the determination 
of this tendency of larvae to pupate occurs under a somewhat higher average 
minimum than 60® F., and it seems, in the writer’s experience, that this deter- 
mination of tendency takes place before the larva starts to spin its cocoon.” 

Recent developments in our knowledge of the codling moth and its 
control, R. H. Smith {Blue Anvlior, 5 {1928), No. 12, pp. 18, 10, 71, fig. i).— -A 
hriof review of recent studies of the codling moth as related to means for its 
control. 

Response of the oriental i)cach moth and codling moth to colored lights, 
A. Petehson and G. J. Haeussler {*!««. Bni. Hoc. Anicr., 21 {1028), No. 3, pp. 
353-379, figs, 19 ). — ^The authors find that the oriental peach moths and codling 
moths seek the li^t side of containers in w^hich they are placed, indi<^ating 
that they are positively phototropic under ordinary circmmstancos. 

‘‘When adults of both species, under laboratory conditions, are placed in 
pieces of apparatus similar to the ones employed in the tests the following 
responses occur; When all comparunonts, particularly hi a 4-way apparatus, 
are equally lighted with white lights an equal (approximate) number of adults 
of both species will go into each chamber. When the compartments are un- 
equally lighted with electric bulbs varying in strength between 10 and 100 wates, 
the largest number of moths will go to the strongest light. 

“If moths of both species are given the choice of li^ts varying in color 
from red to violet and the ratios of (relative) intensities of the colored lights 
are approximately equal, practically all of the moths will go to blue and violet 
colored lights. Few or no adults of both species are attwicted by rod light. 
Orange and yellow lights are also unattractive when compared with bluish 
hghts. Green light, posses^g no blue rays, is also unattractive. Violet Ught 
is preferred to blue, and purple ultra lights appear to be more attractive than 
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violet. It is probiible that ultra-violet light is seen by oriental peach moths and 
that they are attracted by it. CJodling moths appear to be somewhat more posi- 
tively photofcropic to blue and violet lights than oriental peach moths. So far 
as observed the response of males and females of the two species to colored 
lights appears to be similar. . . . 

‘•Very few oriental peach moths come to ordinary white or artificial day- 
light electric lights in a peach orchard. Electric light traps have been used 
by a fruit grower for two or more seasons and have proved to be of little or 
no value in controlling the oriental peach moth.” 

Some hibernation quarters of the oriental fruit moth, B. F. DniGGEnis 
{Jour, N. r. Ent, Soc., 36 (1928), Yo. 4 , pp. figs, 9). — ^In experiments 

made by the author at the Now Jersey Experiment Stations, it was found that 
the larvae of the oriental fruit moth would overwinter in any kind of waste 
material found in and around orchards. Although the majority of the larvae 
found were in i)eaeh mummies, proportionally there were no more larvae in 
mummies than in some of the other situations noted. Thus, control of this 
insect by tbe destruction of the oveiwintering larvae on the ground should 
include the burning or plowing under in the spring of all mummies, pruned 
twigs, weeds, and other orchard debris. 

Digestive enzymes of the oriental fruit moth, H. S. Swingle (Ana. Ent. 
Soc, Amer., 21 (1928) t A^’o. 3, pp. 469-415). — ^The author finds that the digestive 
enzymes of botli larva and adult are secreted by the cells of the mid gut 
Invertase, lipase, trypsin, and erepsin were found In the digestive tract of the 
larva. Digestion in the larva takes place under slightly alkaline conditions. 
Invertase was the only enzyme found in the adult The ability to digest 
sucrose is apparently of no benefit to the average moth. Normal egg-laying 
was not secured under insectary conditions unless water was available for the 
niotbs. 

Studies in the dispersion of Anopheles mosquitoes, H. W. Kumm {Amer. 
Jour. Trop. Ued.^ 9 {1929), No. 1, pp. 67-77, fig. 1). — ^The author finds that in 
summer in North Carolina there is a very marked daily dispersion of Anopheles 
mosquitoes, very few of which remain for more than 2 A hours in the place in 
which they have obtained a blood meal. 

The Oulicidae of Argentina [Irans. title], H. C. Shannon and B. D3El Ponte 
Inst. Baot. lArgentinal, 5 {1927), No. i, pp. 29-147, figs. 23).— This 
synopsis of the mosquitoes of Argentina includes a biblograpby of 14 pages. 

Identification of the bloodmeol of Netherlands Indian Anopheles by 
means of the precipitin test (first report) [trans. title], B. W. Waloh and 
M. Kardjiio {Qcnetsk. TijJsohr. Nederland. Indir, 68 (1928), No. 2, pp. 247-208; 
IJng. ab^., pp. 266-268; Eng. irons, in Mided Dienst Volksgccondh. Nederland. 
Inti IV, 17 {1028). No. 2, pp. 234-250). — ^This is a first communication on work 
with the precipitin test in the identification of the host ftom which blood has 
been ingested. The work of S. T. Darling* and W. V. King and C. Q. BulV 
who have sliown by means of the test that in the United States J,. cmcian^ and 
A. ptinctipennis, though susceptible to experimental infection with the malarial 
organism, are not as a rule efficient vectors because they prefer animal blood to 
that of man, led to investigations in the Netherlands East Indies. Precipitin 
sera were prepai*ed principally by the technique of R. Tsukasaki * for man and 
eight of the domesticated animals. 


» South. Med. Jour.. 18 (1925), No. 6. pp. 462-457. 

^Atuer. Jour. Bysr.* 8 (102S), No. 6, pp. 497-518. 

STohoku Jour. Baept. Med., 8 (1922), No. 5-6, pp. 658-657. 
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Studies on anophelism 'without malaria in the 'vicinity of Amsterdam 
[trans. title], A. db Buck, H. Schoute, and N. n. Swetjqengeebel (OentU. Baht, 
[etc.], 1 AU,y Orig,y 109 {1928), No. 5-6, pp. 251-S84, pi. 1, 11). — Tlie account 

is based upon the investigations noted from another source (E. S. E., 60, p. 561) . 

British mosquitoes and their control, F. W. Edwards and S. P. James 
(Brit. Mus. (Nat. Hist.), Econ. 8er., No. {1925), pp. 27, figs. 4). — ^This is a 
jQore extended account than that previously noted (E. S. R., 39, p. 760). 

Wheat blossom midges (Oecidomyiidac, Diptora) : Differences between 
Oontarinia tritici (Kirby) and Sitodiplosis mosellana (G6hln), H. F. 
Barnes {Bui. Ent. Research, 18 {1928), No. S, pp. 285-288, figs. S). — This Is a 
contribution from the Rathamsted Experimental Station. 

Notes on the habits of Aphiochaeta aletiae, W. V. Baijduf {Ohio Jour. 8cL, 
28 {1928), No. 5, pp. 237-245, figs. 4). — ^A report of studies of a dipteran of the 
family Phoridae which was reared from the spindle stalk borer {AohatoJ^es sseae 
Harr.) in Illinois and which may be proved to be parasitic. 

Observations on the life history, habits, and control of the narcissus 
bulb fly Merodon equestris Fab. and the lesser bulb fly Eumerus strigatus 
Fallen in Oregon, J. Wilcox {Oreg. Bd. Hort. Bien. Bpt., 19 {1925-26), pp. 
14^158, figs, id).— A contribution from the Oregon Experiment Station on the 
biology, Importance, and control of these bulb pests. 

The house-fly: Its life-history, importance as a disease carrier, and 
practical measures for its suppression, E. E. Austen {Brit. Mus. {Nat. Hist.), 
Econ. Ser., No. lA, S. ed. (1928), pp. 71, pis. $, figs. 7). — ^This is a revision of 
the work previously noted (E. S. R., 57, p. 263). 

Zoological contributions to the surra problem.— XX, Further transmis- 
sion experiments -with tabanids in Sumatra [trans. 'title], O. Nieschulz 
{Dept. Landb., Nijv. en Handel Nederland. Indie, Veeartsenijh. Meded., No. 66 
[iS;B5], pp. 59, pis. 3; Oer. abs., pp. 52-58). — ^Thirteen species of tabanids are 
dealt with, one of which is new, and all of which have been found capable of 
transmitting the causative agent (B. S. R., 59, p. 673). 

Zoological contributions to the surra problem. — ^XXI, Further surra 
transmission experiments with Tabanus striatus Fabr. and T. rubidus 
Wied. [trans. title], O. Nieschulz (Arch. Protistenk., 65 {192$), No. 1-2, pp. 
78-96, fig. 1).— Further esperlments with these two tabanid transmitters of 
surra are reported (see above). 

Studies on OscineUa frit liinn., N. Gunlebtb (Ann. Appl. Biol., 15 (1928), 
No. 3, pp. 473-487). — ^A report of observations on infestation and yield, suscepti- 
bility to Infestation, recovery power, the influence of variety on the rate of 
growth of the primary shoot of the oat, and the reaction to manurial treatment. 

Aserica castanea: A new Japanese lawn pest, W. Beutenmutixeb (Bui. 
BrooTclyn Ent. Soc., 23 (1928), No. 2, p. 68).— An account is given of the appear- 
ance of the Asiatic beetle at Teaneck, N. J., in the summers of 1926 and 1927. 
The beetles seriou^y injured English ivy and the larvae attacked lawns, causing 
the grass to turn brown and die. 

The Padfle flathead borer, H. E. Burke and A. G. B5ving (V. 8. Dept. Agr., 
Tech. Bui. 83 (1929), pp. 36, figs. 12).— This is a report of studies of Chryso- 
bothris maU Horn, one of the worst enemies of newly planted deciduous 
trees and shrubs on the Pacifle slope. It kills or injures many in the nursery 
and many more after they have been transplanted to the yard, park, cemetery, 
street, highway, or ordiard; causes the total destruction of some plantings; 
and prevents the growing of some species of trees and ^rubs in certain, local- 
ities. Mention is made of prune ordiards observed in the foothills of the 
Santa Omz Mountains where every tree was killed the first year, and to apple 
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orchards in the western foothills of the Sierras in which every tree had been 
attacked, some having as many as 16 borers under the bark of the main trunk. 

The present bulletin gives a summary of the data obtained from a study of 
its biology made at intervals during tlie last 16 years. It is known to attack 
and kill or seriously injure by girdling the main trunk of over 65 species of 
ornamental plants, and seriously injures some of the more valuable fruit trees, 
including the apple, pear, peach, plum, apricot, and prune. 

Eggs are laid during the spring and early summer on the bark or in a crevice 
of the bark of the main trunk or branches of the plant attacked. On hatching 
the larva bores into and mines back and forth through the Inner bark for 6 or 
8 weeks until it is fully developed. The pupal cell is then formed in the outer 
wood, where it remains quiescent until the following spring. It pupates 
sometime between the middle of March and the middle of June, and in from 
3 to 5 weeks transforms into a young beetle, emerging from the cell in from 1 
to 2 weeks. The eggs are laid on the bark, and the life cycle is completed. 

The use of the yucca tree protector, which keeps the female beetle from 
depositing her eggs on the bark of the main trunk, is said to be the best method 
of protecting the tree. Cutting out the borers with a sharp knife in the late 
spring or early summer before their growth is completed is said to be the best 
method of saving the tree. 

A list is given of 38 references to the literature. 

The status of the Colorado potato beetle in France at the beginning of 
the 1928 campaign [trans. title], J. Pettatjd {Rev, Zool. Agr, et Appl,, 27 
(1528), No. 5, pp, 69-8S, figs, 2), — ^Thls is an account of the occurrence of the 
Colorado potato beetle in France and the control work under way. 

The turnip mud beetles (Helophorus mgosus Ol. and Helophorus 
porcnlus BedeL)« F. R, Pbthebbkidge (Ann, Appl, Biot, 15 (1528), No. pp, 
855-878, pt 1, figs, 8). — ^This is a report of studies of two beetles which have at 
times caused serious damage to late-sown white turnips in the east of England 
and to lettuce in Surrey during the last few years. 

Experiments on the control of flea-beetles of the genus Phyllotreta 
injurious to cultivated crucifer crops, H. O. F. Newton (Jour, Southeast, 
Agr, Oot, Wye, Kent, No. 25 (1928), pp, II 6 -I 4 O). — ^The possibility of an early 
underground attack in combating flea beetles is pointed out, also that successful 
control can not be obtained unless prompt action is taken as soon as the attach 
occurs. Deterrents were found to be very much more effective than contact 
or stomach poisons, and nicotine sulfate either as a spray fluid or dust gave 
the best deterrent action. In small scale experiments sodium fluosilicate gave 
distfnet promise. Seed steeping in parafihi and turpentine gave n^ative results. 

The metamorphosis and biology of Rhynchaenus alni L. (Ooleoptera) , 
J. N. Oldham (Aim, Appl, Blot, 15 (1928), No, 4 , pp, 875-858, j/lgs, 22).— This 
is a report of studies of a spedes that is not only a miner in its larval state 
on Alnus but also an enemy of tJlmus, and occurs more commonly as a pest 
of elms. 

New injurious Curculionidae (Col.), G. A. K. Masshall (Bu 7, Mnt. Re- 
search, 18 (1928), No, S, pp, 257-288, figs, 5), — In this paper the author indudes 
descriptions of seven spedes and one genus new to science. 

The bud form of the pear leaf blister mite, W. B. Pabkeb (Blue Anchor, 
5 (1928), No, 12, pp, 20, 21, 78, figs, 2).— The author has found two varieties of 
the pear leaf blister mite to attack pear trees in California. There is no> 
morphological difference, but thdr habits and the type of injury they cause are 
quite different. The control measure applied effectively against the regular 
pear leaf blister mit^ usually the application of lime sulfur In the fall, is not 
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at aU effective against the bud mite. The foliage oils have been found to have 
some effect on the bud mito when used with arsenate of lead for codling moth 
or for red spider. Trees sprayed with oil and arsenate in Contra Costa County 
had fewer mites in the buds than trees in neighboring orchards. 

The red spider mite (Tetraiiychus telarJus L.), E. SPiflYEU (Jour. Pomol 
and Sort Set, 7 (1928), No, 3, pp. 161-17 J, pis, ?).— Following a brief aciount 
of the life history and habits of this pest, the author deals with Us control in 
greenhouses. lie recommends funiipatiou uith crude uaplitlialene, ai’t(‘r tlie 
crop is finished but not later than the mUldle of Oetol^or, v(»latiU!5<sl treau lamps 
for at least 10 hours at a temperature of not less than 70* F. lYhero naplitha- 
lene has not been used, a thorough cleansing should be given houses which had 
been infested during the pre^ious season with crosylic acid and soft soap spray 
during the winter. He recommends the early spraying of ciicunjl)or, tomato, 
and melon plants, but not carnations, with a suitable petroleum oil emulsion, 
replaceable by soft soap and Iher of sulfur mixture wliich may bo usc'd lor 
carnations when soft water is obtainable. Cucumber and tomato plants should 
be sprayed with oil emulsion from the end of August until the crop is removed, 
to prevent mites leaving the plants for hibernation. The use of naplitliah'iic 
fumigation for broadcasting is recommended for controlling infestations during 
the summer in cucumber houses. 

The life-history of the black currant gall mite, Eriophyes ribis (Westw.) 
Nal., A. M. Massee {But Eni. ResearOi, 18 (1928), No. 3, pp, 297-309, pis. 2, 
fiO- i). — ^This is an account of the life history of E. rllia, presented in conuectlon 
with a list of 25 references to the literature. 

The spidei.*s of Porto Rico. — Part I, Nellpoda, Hypodemata, Tetrasticta, 
and Trlonycha (to Heptonetidae) , A. Petbunkevitch (Conn, Acad, A7i;8 and 
J8ci, Tram,, 30 (1929), pp, 158, ficfs. 150 ), — ^This first part of the author’s synopsis 
deals with the Nelipoda, Hypodemata, Tetrasticta, and Trlonycha. 

ANIMAL PBODirCTION 

Feeds and feeding E. W. Ckampton (Macdonald Col,, McCill Vnh\, Fat'tners' 
Bui, S (1928), pp, 74 )’ — ^This popular publication is divided into three parts. In 
part 1 the needs and functions of the animtd are described as if the animal 
represented a factory. In the second part the comi)osition, nutritive ^ ahie and 
feeding value of many feedsluffs are taken up, and their value lor the various 
classes of livestock is given. Part 3 deals witli llie art of ccuabining the feed- 
stuffs into suitable rations. Appended is a short chapter explaining the various 
steps to be taken in balancing a ration. 

Feeding stuffs, A. S. Caklos (London: Chapman cf Hall, 1928, pp, 
pl8, 4i 5).— A treatise presenting information in a concise form on tlio 

source, method of production, and use of various feeds. Directions are also 
given for preparing rations for the various classes of livestock. 

Digestibility trials on Indian feeding stuffs. — ^III, Some Punjab hays, 
P. B. IaANDeb and P. L. 0. Dhabmani (India Dept, Agr. Mem., Cliem, Scr., 0 
(1928), No, 7, pp, 231-246, fig. 1 ), — In continuing the digestion trials prevhmsly 
noted (B. S. R., 58, p. 761). the digestibility of Jutogh and Jullundur hays 
was determined, using two 3-year-old heifers with each kind of hay. The 
analyses of these hays and the detailed results of the digestion trials are 
appended. 

Investigatioxis in the bacteriology of silage, 1026-07, J. H. Walton 
(Agr. Research Inst,, Puaa, Bui. 182 (1928), pp. 13 ). — Samples of Juice from 
maize and jowar (Sorghum vulgare) silages were examined by the Agricul- 
tural Research Institute, Pusa, India, for pH and total acidity, and direct 



ANIMAL PBODUOTION 


1929 ] 


853 


microscopic counts snd plate counts on various media were made to estimate 
the number of bacteria present. 

The acidity as indicated both by the pH and the totaracidity did not develop 
as rapidly nor to as high a degree in the jowar as in the maize silage. Also 
the bacterial counts as determined by the direct and plate count metht‘ds were 
lower in the jowar. The organism-? Bacterium fermcntationls, AcJiromolncfer 
’fermentmiionls, Strcptococcms lactic, and slender rods belonging to the Lacto- 
bacillus group were isolated from the juices. 

It was found that when the moisture content of the maize was high, acidity 
did not develop as rapidly as when it was lower. In some eases acidity 
developed so slowly that slight putrefactive changes took place. Jowar silage 
never attained the pleasant clean aroma of the maize silage, but with either 
crop a good quality of silage was produced when the acid forming bacteria 
produced over 2 per cent of acid in the juice within 3 to 5 days after the 
silage was placed in the containers. 

The correlation of nutritive value with dry matter content of pastures, 
K. J. Wheeht DiiblUi floe. f(ci. Proc., n. ser.. 18 (1927), yo. 32, pp. 389- 

398). — comparison by the Department of Lands and Agriculture, Irish Free 
State, of the value of pastures of the ffrtilo lands of Meath and the average 
lands of Kildare showed a wide variation in the botanical character of the two. 
The pasture in the KUdarc section contained a large proportion of miscellaneous 
plants, many of which were broad leaved, while the Meath pasture consisted of 
densely packed grass leaves with an admixture of clover. Little or no difference 
was found in the chemical composition or digestibility of the two pastures. 
However, there was about 25 per cent more dry matter in the Meath pastures. 
A definite c(»rrelaLion was found to exist between the dry matter present and 
the relative proportions of miscellaneous plants. On this basis dry matter may 
be considered as one factor in partial explanation of the increased nutritive 
value of pastures in which grass makes up the bulk of the vegetation. 

Minerals in pastures and their relation to animal nutrition, J. B. Obb 
(London: II. K. Lcicis <G (7o., 1929, pp. XV+LJO, figs. 2). — ^This monograph, in 
the preparation of which the author was assisted by H. Scherbatoff, reviews 
the whole question of the mineral content of pastures. The various sections 
deal with the minorul content of pastures, factors affecting the mineral content, 
and deficiency diseases that occur in grazing animals in different parts of the 
world. 

The utilization of sulphur by animals, with especial reference to wool 
production, H. Ti. M.vbston and T. B. Eobertson (Anst. Council 8ci. and Indus. 
Beseara/t Bui. 39 (1928), pp. 31). — A review of the literature gatliered from 
many scattered sources in the last 30 or 40 years, with special reference to the 
utilization of sulfur in llu^ production of wool. The introduction by T. B. 
Robertson is a review of the chemistry of animal nutrition, with special refer- 
ence to the role played by amino acids and especially to that of cystine. 

The influence of minute doses of iodine and iron on growth of rats fur- 
nished vitamin A free diet, F. E. CJhidesteb, A, G. Eaton, and G. P. Thoiip- 
SON (flclcnce, 68 (1928), Ko. 1766, p. -^32).— Studies at the West Yii*gln?a Experi- 
ment Station showed that the addition of iodine and iron to a vitamin A free 
diet for rats was in most cases beneficial and in a few cases effected a complete 
cure of xerophthalmia. However, these minerals when added to an inadequate 
diet did not keep growth up to a normal rate. 

Some effects upon the young of inadequate maternal diets. — I, Poly- 
neuritis and hemorrhages, 0. U. Moobe, J. L. Bbodis, and E. B. Hope (Amer. 

Phpsiol, 82 (1927), Ko. 2, pp. $S0-357, figs. 6).— On a diet consisting of 
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casein 18, Crisco 3, cod-liver oil 2, salt mixture 4, dextrin 71, and yeast 2 parts, 
tlie authors found that the size of litters of white rats was reduced and that 72,9 
per cent of the young were lost before the end of the weaning period. One-half 
of the deaths which occurred in the first week were characterized by subcu- 
taneous, visceral, and intracranial hemorrhages. The remaining deaths occurred 
in the third week, preceded by marked paralysis. Post-mortem examinations 
showed myelin degeneration of the sciatics, vagi, and other myelinated nerves, 
and macroscopic and microscopic visceral and intracranial hemorrhages. The 
addition of lemon juice to the ration had no apparent effect upon paralysis or 
hemorrhagic condition. 

When the yeast content of the mother’s diet was increased to 7 per cent, the 
mortality in the young decreased to 9.3 per cent, paralysis was practically 
eliminated, and the number of hemorrhages reduced. Feeding the experimental 
ration directly to the paralyzed young resulted in complete recovery. This study 
indicates separate identities of a B-growth and an antineuritic factor in yeast. 

How to build up and improve a herd or flock (with description of their 
most common diseases in the Philippines), D. O. KEETZBat {Philippine Agr, 
Rev,, 21 {1928), No. S, pp, 215SS1, pU. 3$). — A. treatise designed to assist the 
producer of livestock in the islands to improve the quality of his product 
It contains some interesting facts concerning the present classes of animals. 
The diseases affecting the animals of the islands and their control or treatment 
are discussed in a popular manner. 

A study of factors influencing quality and palatability of meat, H. B. 
Dvobachbk {Arkansas 8ta. Bui. 231 {1928), pp. 35, 36). — ^In concluding this 
study (B. S. B., 68, p. 354) it was found that the average birth weights of 
calves dropped in the spring of 1927 from the purebred cows in the Aberdeen, 
Angus lot, from the grade and scrub cows sired by purebred bulls, and from the 
scrub cows sired by scrub bulls were 66.3, 65.7, 63.7, and 68.6 lbs. per head, 
respectively. Up to weaning time the average dally gains were 1.64, 1.69, 1.78, 
and 1.76 lbs. per head, respectively. After weaning all lots were full fed for 168 
days on a ration of corn and cob meal, cottonseed meal, alfalfa hay, and sorghum 
silage. At the end of the feeding period they were shipped to market and 
slaughtered. The shrink in shipping was approximately the same in all lots. 
On a warm weight basis the average dressing percentage was 69.4, 69.9, 69.8, 
and 68.5 in the respective lots. 

The average grades of the lots as feeder catae were 82.24, 83.82, 79.97, and 
71.35 per cent; as slaughter cattle 81.27, 77.76, 73.16, and 66.99 per cent; and as 
carcass cattle 77.92, 78.39, 74.94, and 67.98 per cent, respectively. 

It has been determined that the percentage of beef blood an animal carries 
does not influence to any great extent the birth weight, development before wean- 
ing, or rate or economy of gain in the feed lot, but does increase the selling price 
on the market. This increase in selling price is justified by the carcass score of 
the well-bred animal. 

Beef cattle investigations, 19J27— 28 {Kansas Sta., Fort Kays Sudsta. 
IPamphlefi, 1928, pp. 7). — Continuing the study of the utilization of feed crops 
by stock cattle (B. S. B., 57, p. 468), 6 lots of yearlings and 6 lots of calves of 10 
animals each were fed for 145 days, except for 2 lots of yearlings fed Trafli* and 
cane sUage which were on feed for 112 days. All lots received 1 lb. of cottonseed 
cake per head per day. In addition, kafir hay, kafir fodder, kafir silage, kafir 
stover, kafir stover silage, and cane silage were fed to the respective lots in the 
yearling group, while kafir hay, kafir stover, kafir stover silage, cane stover, and 
cane hay were fed in the respective lots of the calf group. The average daily gains 
were OJ98, 121, 1.38, 0.59, 0.47, and lfi5 lbs. per head in the yearling group and 
0.77, 0.56, 0.65, 1.02, and 1.12 lbs. par head in the calf groups. 
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It was found that an acre of kafir in the form of silage produced from 2 to 
2.5 times as much gain when fed to yearlings as did the same kind of kafir fed 
cured and dried when each was supplemented with cottonseed cake. Approxi- 
mately one-half to two-thirds of the feeding value of kafir either as silage or dry 
cured feed was in the seed of the fully matured heavy grain-producing plant. 
Cane hay fed to calves produced greater gains per acre than did kafir hay, and 
the same was true of cane and kafir stover. The principal acre gains were in- 
creased approximately 250 per cent when kafir stover silage was fed Instead of 
kafir stover. 

The calves in this test gained approximately 225 times as much weight per 
acre and per ton of feed as did the yearlings. The latter cattle, averaging 750 
lbs. i)er head, required about twice as much feed to produce the same gain as 
did the calves averaging 500 lbs. per head. 

[Cull apples, potatoes, and carrots compared to corn silage for] fatten- 
ing beef cattle, H. Hackedoen, J. Sotola, and R. P. Bean (Washington Ooh 
8ta, Bui, 229 (1928), p, 19 ), — When fed corn silage at the rate of 2.6 parts to 1 
part of cut alfalfa hay, a group of 16 beef cows^ weighing from 800 to 850 Iba 
each, required 956 lbs. of hay and 2,455 lbs. of corn silage per 100 lbs. of gain. 
A similar group of cows fed cull potatoes in place of corn silage required 1,018 
lbs. of hay and 2,627 lbs. of x>otatoes per 100 lbs. of gain. The cows fed potatoes 
gained faster and were fatter at the end of the feeding period than those fed 
com sUage. 

Rffect of winter rations on pasture gains of calves marketed as three- 
year-old steers, 0. V. Wilson, R. H. Tuckwiller, and B. W. Sheets (West 
Virginia Sta, Bui, 218 (1928), pp, 15, figs, 5 ), — ^In concluding this cooperative 
study with the XJ. S. D. A. Bureau of Animal Industry (B. S. R., 56, p. 168), 
it was found that as a rule the cattle which made the least winter gams made 
the greatest summer gains. However, there was little difference In the average 
annual gains of the various lots. When the cattle were sold as 3-year-olds, hav- 
ing all been finished on the same ration on pasture, they brought the same price 
per pound regardless of what wintering ration they had received. This test 
points out that the cost is of relatively moi-e importance than the kind of ration 
when fed to calves and yearlings that are to be finished on x>asture as 
3-year-olds. 

Beef steer feeding experiments, A. F. Wande (Union 8o, Africa Dept, Agr, 
Bui, 42 (1928), pp, 80, figs, 18 ), — ^Part 1 of this bulletin reports the results of 
a feeding test with 2 lots of 11 4-year-old steers eacht at the Potchefstroom 
Experiment Station. The animals were all fed the same ration except that lot 
1 received cottonseed meal while lot 2 received twice as much crushed cotton- 
seed. The average daily gain for the steers in lot 1 was 1.7 lbs. per head 
and in lot 2 1.82 lbs. per head. However, the average cost of production was 
higher and the average selling price and dressing percentage were lower in 
lot 2. These results led to the conclusion that crushed cottonseed has about one- 
half the feeding value of an equal amount of cottonseed meal. 

In part 2 are reported the results of different methods of preparing steers for 
market Three lots of 7 2-year-old steers each were fed as follows: Veld graz- 
ing only, maize silage and teff hay, and maize silage, teff hay, and a heavy 
concentrate ration. There was a financial loss on all lots in this test Grazing 
alone was a rather questionable practice as the finish and price depended upon 
the season. A heavy feeding of concentrates made the cost of production too 
high to be profitable. The lot receiving silage and hay more nearly approached 
ideal conditions for preparing steers for market under existing conditions than 
^ther of the other lots. 
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Sheep production in ]Mississippl, II. II. Levi:ck and D. S. Buchanan 
shsippi 8ia. Bid, (1028), pj). 36, figs. 16).—Piivl 1 of this publicaUon ftives 
popular iuformatlon on the selection, brcscding, feeding, and management of 
sheep under Mississ-ippi conditions. Plans aiid measurements for equipment 
that is necessary for the economic handling of sheep are also given. Some of 
the more common sheep ailments are discussed, and inelhods of preventing or 
treating these ailments pointed out. 

In part 2 the results of grading tip a dock of native owes by tli(‘ ir-e of pure- 
bred rams of several breeds from 1910 to 1020 aic given. In lOlO 76 2- and 3- 
year-old native ewes wei-e divided into 3 lots and piii*cln*ed Southdown, Shrop- 
shire, and Dorset rams run with the respective lols. A 75 per cent lamb crop 
was raised from these ewes in 1917, and the best ewe lam])s were retained. In 
the fall of this year the ewes were divided into 4 lots and a purebred Merino 
ram run with the added lot In 1918 a 95 per cent lamb ci'op was raised. The 
average birth weight of the lambs by the Southdown ram was G.S lhs.,,by the 
Shropshire 7.3, by the Dorset 7.1, and by the Merino G.4 lbs, per head. In 1919 an 
88 per cent lamb crop was raised. The lambs fi'oin the native ewes were larger 
than those from the grade ewes at birth, duo probably to the fact that the grade 
owes were not mature. The average weight of fleece of tlie grade ewes was 
practically double that of the natives. In 1920 a 77 per cent lamb crop was 
raised. Again the lambs from the native ewes ^\ere heavier at birth, and the 
weight of the fleece of the grade ewes was heavier than that of the native ewes 
No records were kept of the flock during 1921-1924. 

During the winter of 1926-26, 90 breeding ewes wore fed for 04 days on an 
average daily ration of 0.49 lb.- cottonseed meal and 1.33 lbs. Johnson grass hay, 
on which they made an average daily gain of 0.075 lb. per head. The feed 
cost per ewe on this ration was $1.64, That the ration was satisfactory duiing 
the gestation period is shown by the 118 per cent lamb crop, but the lalion wa.s 
not satisfactory during the nursing period as shown by the rather poor gains 
of the lambs. 

In the 1926-27 trial, 95 breeding ewes were wintered for 58 days on an aver- 
age daily ration of 0.78 lb. cottonseed meal, 0.39 lb. wheat bran, and 1.03 lbs. 
Johnson grass hay. The ewes made an average daily gain of 0.007 lb. at a feed 
cost of $1.13 per ewe on this ration. An 89 per cent lamb crop, 77 per (^ent 
of which were weaned by the end of the fce<Ung period, showed this ration to 
be an economical one. 

The 1927-28 wintering trials were made with 3 lots of 23 ewes each fed for 
70 days on an average daily ration of 0.28 lb. corn, 0.44 lb. cottonseed meal, 
0.28 lb. wheal bran, and either alfalfa, Johnson grass hay, or soy bean hay. 
The ration containing Johnson grass hay was discontliiutxl after 51 days, due to 
the fact that the ewes were unable (o protluee enough milk to feed their lambs 
properly on this ration. A 101 per cent lamb crop was raised by the combined 
lots. No noticeable differences in the c<«ulition of the ewes or lambs in lots 
1 and 3 were noted, but the ration containing soy bean hay was somewhat 
cheaper. 

A study of stomach worm control showed that drenching every 14 days with a 
1 per cent copper sulfate solution was more effective than drenching every 4 
weeks with LugoVs solution or every 3 weeks with a 1 per cent copper sulfate 
solution. 

[Esperiments with lambs at the Washington Station], H. Hackedoen, J. 
SOTOLA, and R. P. Bean CWaahingfoii €oh Bta. Bid. 229 (1928), pi). 19, 2d).— The 
results of two experiments are noted. 

Cult apples, potatoes and catrots compared to cony silage for fatteiving 
Zomda.— Lambs averaging from 76 to 80 lbs, in weight were divided into 4 lots 
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of 20 liead each and fed an average daily ration of 1 lb. of white soft wheat, 
all the cut alfalfa hay they would cat, and equal amounts of either corn silage, 
cull apples, potatoes, or carrots. The lot receiving potatoes made the most 
rapid gains and required the least grain per 100 lbs. of gain. This lot was 
clo^seIy followed by carrots and applet in rate and economy of gains, with 
corn silage ranking last. 

Preparation of alfalfa /ia.v.— Long alfalfa hay, hay chopped in 0.5 in. lengths, 
or hay ground to about the size of alfalfa leaves was fed with 1 lb. of grain 
per day to 3 lots of lambs. A second series of lots received the same rations 
with the addition of 1.6 lbs. of silage per day. The lambs fed ground hay 
made the most rapid gains and attained the best finish in both series of lots, 
making approximately 10 to 15 per cent more gain than lots fed other kinds 
of hay. About 25 per cent of the long hay and 10 per cent of the dhioppod hay 
were refused by the lamb‘d. However, the gains and finish were better in the 
long hay than in the choppe<l hay lots. Finely ground hay was less palatable 
than hay ground to the size of leaves. 

The individuality of the pi^: Tts brooding, feeding, and management, R. 
Moerison (Xew Yojk: E. 7\ JUilton d Vo.. 10^8. pp. XJ/+52J. pl'i. 2'/, 31).^ 

This is an American edition, sUghtly revised, of the treatise previously noted 
(E. S. R., 58, p. 800). 

[Experiments with sv.ine at the Arkansas Station], B Martin (Arkansas 
ftta. Bill. 231 (1028), pp. ^2-^)* — ^Tlie results of two experiments are noted 
(E. S. R., 5S, p, 357). 

Soft pork inresti(/atlon. — ^I'lgs averaging approximately 128 lbs. each were 
divided into 4 lots of 10 pigs and 4 lots of 6 pigs each. The 10-pig lots had 
access to yellow com in the field and a mineral mixture. In addition lot 1 re- 
ceived Laiedo soy beans, lot 2 Virginia, lot 3 Mammoth Yellow, and lot 4 tank- 
age. The 6-pig lots received the same supplements in a self-feeder and the same 
variety of corn fed in dry lot on the ear. The average daily gains for the first 
series of lots were 1.29, 1.54, 1.58, and 1.74 lbs. per head and for the second 
series 1.5S, 1.5, 1.20, and 1.63 lbs. per head, respectively. 

On the basis of carcass gradings it was coneludeil that pigs of an initial 
weight of 125 lbs. and making an average daily gain of at least 1.5 lbs, for about 
8 weeks on corn and soy beans hogged doiMi prodnci'd firm carcasses in approxi- 
mately 70 per cent of the cases, but when the daily gains were 1.4 lbs. or less 
only about 50 per cent of the carcasses were firm. When the initial weight 
ranged from 111 to 124 lbs. and the rate of gain was 1.5 lbs. daily, firm carcasses 
wore pr<»duced in 70 per cent of the cases, but when the gain dropped to 1.4 lbs. 
or less only about 30 per cent of the carcasses were firm. Pigs with an initial 
weight of 110 lbs. or less produced eurcusses of unsatisfactory firmness in 80 per 
cent of the cases when the daily gain w’as 1.4 lb*:*., and uiLsatisfactory carcasses 
were produced in 40 per cent of the cases when the gain was 1.5 lbs. 

The Virginia variety of soy beans was ready for use about 2 weeks before the 
other varieties, and in this tost the Laredo varieiy was Inferior in feeding value 
to the other two. 

In another study it was found that pigs averaging 44 lbs. per head initial 
weight gained but 0.21 lb. dailj^ on a ration of rice bran, tankage, and minerals 
self-fed on rye pasture for 8 weeks. When changed to brewer’s rice at the end 
of this lime they were in poor physical condition and very unthrifty. During a 
10-week period on brewer’s rice they gained 1.64 lbs, per head daily. A similar 
lot fed rice polish instead of rice bran gained but 0.17 lb. per head daily during 
the first 8 wet'ks, but when changed to brewer’s ri<*e for 10 weeks gained at the 
rate of 1.50 lbs. per day. Similar lots fed in an identical manner for the first 
S weeks and then changed to com gained 1.65 and 1.40 lb.s. per hea<l daily for 
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the 10 we^* period. The carcasses of all these pigs were satisfactory after 10 
we^* feeding on brewer’s rice or com, but the latter feed produced the firmer 
carcasses. 

Gilts fed from weaning to farrowing time on a ration of rice polish, rice bran, 
and tankage 60:30:10 and then changed to the regular farm ration produced 
29 pigs that when fed to market weight on hardening feeds graded as carcasses 
19 hard and 10 medium hard. The average refractive index of the fat of these 
pigs was 1.4595. 

Legume fiaya for "brood sows , — In this study 3 lots of 3 gilts each were fed as 
follows: Lot 1, white com chops, alfalfa meal, and tankage 80:15:5; lot 2, 
white com chops and tankage 95 : 6, with alfalfa hay in racks ; and lot 3, white 
corn chops and tankage 85:35. The grain mixture was hand fed in all lots. 

There was no significant difference in the feed consumption or farrowing 
records of these lots. Lot 1 weaned 20 of the 24 pigs farrowed. In lot 2 
21 pigs were raised, but 1 sow developed rickets, which was cured by using 
cod-liver oil. One sow in lot 3 farrowed 11 and another 12 apparently 
healthy pigs, all of which died within 3 days. The other sow farrowed 9 
pigs, 5 of which died during the first 5 days, but the remainder were raised. 
It was believed that if the grain in lot 2 had been limited more hay would 
have been consumed and the sows would have been more completely pro- 
tected from deficiencies in the ration. 

[Feeding tests with swine at the Guam Station], 0. W. Edwajkds (Ouam, 
8ia, RpU 19S7t p. 3). — ^The results of t^vo tests in continuation pt those previ- 
ously noted (B. S. R, 69, p. 665) are reported. 

Coconut meal and cassava for brood sows , — ration consisting of equal 
parts of coconut meal and fresh cassava, together with a plentiful supply of 
fresh Para grass, was fed to 2 gilts and 1 sow from time of service to weaning 
time. During the suckling period each animal received 2 oz. of tankage 
daily. On this ration 1 gilt farrowed and raised 7 pigs, the other 6 pigs, 
and the sow 10 pigs. The dams remained in good condition, and the pigs were 
healthy and of normal weight. 

Mineral mixture for growing pigs , — A ration of coconut meal and ground 
com 2 : 1 was fed to 2 lots of 5 8-months-old gilts each on Para grass pasture 
for 30 days. In addition 1 lot received a mineral mixture of salt, charcoal, 
ground limestone, and wood ashes 20: 15 : 25 : 40. The average dally gains were 
1.07 lbs. per head in the lot receiving no minerals and 0.82 lb. per head in the 
lot receiving minerals. Under the conditions of this test the pigs did not 
require mineral supplements. 

Can seed-wheat treated with copper carbonate be used as a hog feed? 
H. G. McDonald and J. E. McCot (Washington Col, 8ta, Bui, 229 (1928), p. 
18 ), — Continuing this study (B. S. R, 54, p. 861), 2 lota of 9 pigs each were 
self-fed, 1 lot on a ration of wheat treated with 3 oz. of copper carbonate per 
bushel and tankage and the other lot on untreated wheat and tankage. Dur- 
ing the 63-day feeding period the pigs fed treated wheat lost 36 lbs., while 
those on untreated wheat gained 638 lbs. The carcasses of the pigs fed 
treated wheat were condemned at slaughtering time. 

Prel imi nary trials on washing treated wheat before feeding indicated that 
the practice had favorable possibilities. 

[Feeding horses at the Guam Station], C. W. Edwaeds (Guam 8ta, Rpt 
1927, p. 2 ), — That one-third to one-half by weight of the regular oat ration could 
be economically replaced by coconut meal was confirmed in tests conducted in 
continuation of those previously noted (E. S. R, 55, p. 160). 
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Horse training, H. S. J. Botjbke {London: SutcJiinson d Co., pp. 215, 

ipU, 15'\). — ^This interesting and practical treatise is divided into three parts, as 
follows : (1) The polo pony, (2) jumping, and (3) racing. 

[Experiments with poultry at the Arkansas Station], R. M. Smith 
{Arhamaa Bta. Bui. 2S1 {192B), pp. 33-41).— The results of three experiments 
in continuation of those previously noted (B. S. B., 68, p. 360) are briefly 
reported. 

A studp of the influence of mineral, codrliver oU, alfalfa leaf meal, sprouted 
oats, and sunshine supplements upon the hatoha^iUty, fertility, and production 
of the egg. — The same basal ration was fed to 6 lots of 20 pullets and 1 cockerel 
each. Lot 1 was used as a check, lot 2 received in addition 4 per cent of 
steamed bone meal and 1 per cent of salt, lot 3 cod-liver oil to replace 2 per 
cent of the mash, lot 4 alfalfa meal to replace 10 per cent of the mash, lot 5 
sprouted oats, and lot 6 sunshine through Cel-O-Glass. The male birds were 
transferred to an adjacent pen every 2 days in order to eliminate their influence 
upon differences in fertility. 

The percentages of production, hatchabllity, and fertility of eggs in each lot 
for the period from December 10 to June 10 were respectively for lot 1, 36.69, 60, 
and 67.2; lot 2, 36.3, 49.33, and 93.05; lot 3, 36.3, 62.73, and 76.72; lot 4, 36.4, 
66.9, and 80.1 ; lot 5, 38, 65.9, and 78.5 ; and lot 6, 34.7, 66.3, and 84.3. Inhere was 
very little variation in production and also in feed consumption except in lot 6, 
where the amount of food eaten was rather low. 

Quality of the egg as influenced by sunshine, codrliver oU, germinated oats, 
alfalfa leaf meal, and mineral supplement. — Chicks hatched from eggs produced 
by hens on the above rations were fed eggs from the same lots in addition to 
a basal ration. When about one-half of the dbdeks showed xmmistakable signs 
of leg weakness the experiment was discontinued. There was no appreciable 
difference in rate of growth or resistance to leg weakness except in lot 6, and 
even here the difference was slight. 

The value of rice by-products for laying hens. — A check lot of 14 pullets 
was fed for 120 days on a ration in which the scratch feed consisted of yellow 
corn and whole wheat and the mash of wheat bran and shorts, yellow com 
meal, oat flour, and meat scraps 1 : 1 : 1 : 1 : 0.5. In three similar pens brewer's 
rice replaced the corn in the scratch ration. The mash fed in lot 2 consisted 
of rice polish, rice bran, oat flour, and meat scrap 1:1:1: 0.6, in lot 3 the same 
as lot 2 with the addition of 2 per cent of cod-liver oil, and in lot 4 the same 
as lot 3 with the omission of the oat flour. 

During a period of 120 days the average egg production was 78.9, 64, 85.5, 
and 86, and the feed cost per bird was 90, 74, 86, and 78 cts. in the rei^ctive 
lots. This work Indicates that the substitution of rice by-products for com 
was profitable when cod-liver oil was used as a supplement, 

[fixperiments with poultry at the Washington Station] {"Washington Col. 
Sta. Bui 229 {1928), pp. il-J^B). — ^Results of three experiments which have been 
continued from a previous report (E. S. R., 56, p. 567) are noted. 

Breeding and selection, J. S. Carver. — ^The 126 White Leghorn hens used 
in the 1928 breeding work had an average egg production of 288.46, and over 
66 per cent of the birds laid 280 eggs or more. The males used were selected 
from hens laying from 285 to 337 e^. The average egg production for 80 
Rliode Island Red hens was 241.85, and 41 of these birds laid from 240 to 
307 eggSw Of the hens used 83 per cent were nonbroody. The males used were 
from hens laying 250 eggs or more. 

Relation of date of semal maturity to annual egg production with Rhode 
Island Reds. — Over a period of three years no correlation was found to exist 
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between the number of days of sexual maturity and annual eaj? production 
of Rhode Island Reds. Of the birds having hUh egg records a largo percentage 
matured between 200 and 230 daj^s of age. En\lronmoutiil conditions during 
the growing period appeared to govern the correlation between rate of maturity 
and early egg production. 

Value of various proteins and comhhiations of them for l(tyin(/ pvUets, L. W. 
(''assel. — In these comptirisons it was found that liquid sour skim milk pro- 
duced tlie highest average number of eggs per pullet. Powdered milk or meat 
meal as the sole source of protein was ineflicient. A ration containing 10 per 
cent alfalfa lea^es and 8 per cent fiber was also ineflicient. A supplement 
of meat meal 4 per cent and skun milk powder 7 per cent was efllcieni but 
uneconomical, while a supplement of 10 per cent meat meal and 2 i)or cent 
skim milk powder was fairly efficient and fairly economical, but the most 
efficient and economical combination of these two products was 6 per cent 
of each. It was found that altalfa loaves and blossoms could be effectively 
substituted for green feed. 

Missouri State Poultry Association Vear Rook, 1026, T. W. Noland 
(Mountain Grove: Missouri kitate Poultry Ai-soc., [10^7], pp, 87). — The usual 
report of the material of popular interest is presented (E. S. R., 55, p. 206). 

A study of the comparison of barley and wheat as constituents of the 
scratch grain, E. B. Lomas (Harper Adams UtiL Poultry jQm\, U (1928-29), 
A’o. 2, pp. 07-79, figs, 2). — An expeilinent was conducted at the Harper Adams 
Agricultural College, England, to compare the value of w’heat and barley ^n 
the scratch ration of pullets. Two lots of 40 April-hatched White Leghorn pul- 
lets each were housed, managed, and fed for 48 weeks in an identical manner 
with the exception that barley replaced wheat in the scratch grain of 1 lot. 

No statistically significant differences were found between the lots in num- 
ber of eggs produced, size of eggs, body weight, molt, health and mortality, 
and in return per bird. With the exception of the fii-st 4 weeks, the birds fed 
barley consumed more total feed than did the birds fed wheat. The average 
daily consumption of feed was 8,SS oz. in the barley lot and 3.C2 oz. in the 
wheat lot. The author concludes that little or no difterenoe ex’sts in the value 
of wheat and barley when used in the scratch portion of the I'at’on, 

Ood-liver oil for chicks, O. W. Edwakds (Guam t^ta. iipt. 79.27, p. ,}). — Chicks 
1 week old at the beginning of the test wore confined indoow for 11 weeks 
without exposure to direct sunlight. One lot of 37 checks received a standard 
chick ration to w^hich was added 2 per cent of cod-liver oil while a second lot 
of 50 chicks received 5 per cent of cod-liver oil. All chicks made fairly siit- 
isfactory grow^th, and no eases of log weakness appeared. 

The first year ess production of Barred Plymouth Kocks, V. S Asmund- 
soN (8cL Apr., 9 (7928), No, 2, pp, 90-lQZ, figs. 3), — ^This is a study based on the 
trap-nest records (»f 509 Barred Plymouth Rock pullets hatched, housed, fed, and 
handled as previously noted (B. S. R., 60, p. 50C) at the University of British 
Columbia. 

The mean annual egg lu'oduction of all birds for the 6 years of the study 
was 198 eggs, the production increasing from 187 eggs in 1920-21 to 200 eggs 
ill 1925-26. The proportion of pullets that laid 225 or more eggs Increased 
from 10.1 per cent to 32.0 per cent during the period of the test, while there 
was a corresponding decrease in the proportion of birds laying under 225 eggs. 
The Increase in egg production was distributed over the period from January 
to Octob^, inclusive, with the gi^eutest Increases occurring during the first 
three and the last two months, Variatio-ns in annual production apparently 
did not change during the 6 years, but variations did occur in monthly pro- 
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ductlon, being least in March, April, and May and gi’eatcst during the four 
winter months and in Octo-ber. 

The vaiiation in annual egg production according to the date laying 
commences, A. J. G. and*AV. A. Maw {8cL Agr., 9 (1928), Xo. 4, PP- 201-208, 
figs. 2). — In this study the annual egg production records of 5,324 Barred 
Plymouth Rock pullets trap nested under the Canadian Record of Performance 
plan during the years 1923-24, 1924-25, and 1925-26 were used. It was found 
that there was no significant difference in the mean annual egg production of 
birds that started laying in either September, October, or November. The drop 
from 180.38±0.727 for birds which started to lay before November 30 to 
167.88±0.752 eggs per b*rd for those which started to lay after December 1 is, 
however, deemed quite significant. There weie also distinct differences in the 
mean egg produotitm of birds from the various provinces according to the 
month laying began. The percentage of birds laying eggs under 2 oz. in weight 
was greatest for those beginning to lay in September and least for those 
beginning to lay in January. These percentages \\ere 46 and 28, respectively. 

Oulling for egg production, N. R. iMEHBHOF (Fla. Univ. Agr. Ext. Bui. Jf7 
(192b), pp. 12, Itg'^. 12). — A popular publication designed to assist the practical 
poultryman as to when and how to cull his flock. 

Poultry breeding records, G. Rubluison (Canada Dept. Agr. Bui. 102, n. ser. 
(1928), pp. figs. 22). — The purpo^^e of breeding records for poultry, illus- 
trations of charts and detailed explanations of their use in pedigree breeding, 
and methods of marking birds for identification are presented in this publication. 

Artificial lights for late hatched Leghorn pullets, R. T. Pabkhubst (Har- 
per Adam^ Util. Poultry Jour., 12 (1927-28), No. 12, pp. 629-632, figs. 2). — In 
an effort to determine the effect of artificial illumination for increasing the egg 
pr(>duclioii of late-hatched pullets, 2 lots of 120 White Leghorn pullets each, 
hatched l^Iay 10, were fed and housed in an identical manner at the Harper 
Adams Agricultural College, Englar.d. One lot was equii^ped with electric 
lights turned on to give an average 12-hour day froui October 28 to March 27. 
The other lot received no artificial light. 

In this study the late-hatched birds proved profitable, but due to the small 
size of the eggs laid the returns were les.s than from birds hatched earlier in 
the year. The lighted lot had a higher production level and gave greater 
profits over feed and lighting cost than did the birds in the unlighted lot. 
Lights had no injurious effect upon the health of the birds, and during the 
period of lighting the body weight of birds increased markedly over those in 
the unlighted lot. Feed consumption was markedly increased by the use of 
lights. 

Turkey prodiuctiou, L. E. Oltne (New York: Grange Judd Pul). Co.; London: 
Kegan Paul, Trench Truhner 6 (Jo., 1029, pp. ZT7+30J, figs. 03). — ^A practictil 
treatise dealing with the origin, care and management, feeding, breeding, dress- 
ing, and marketing of turkeys, together with a popular discussion of the cause 
and control of some of the more common ailments. 
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The Bureau of I>airy Tudu&try: Its history, activities, and organization, 
J. Oamebon (Inst. Govt. Hc*<carch, Bern. 2lonog. U. 8. Govt. No. 56 (1929), pp, 
JX+74 ). — ^Tliis monogi*aph gives a history of the establislmient and development 
of this bureau, its functions, organization, the characcer of Its plant, a compila- 
tion of the laws and regulations governing its operation, financial statements for 
several years, and a bibliography. 
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Feed, care, and management of the dairy cow, J. S. Moore (Mississippi 
Sta, Bui. 259 (1928), pp. 15, fig. i).-— A popular publication on the selection, 
feeding, and management of dairy cattle under Mississippi farming conditions. 

Feeding dairy cows, A. R. Merrill (Conn. Agr.*Col. Bwt. Buh 123 (1928), 
pp. 35, figs. 4).-— A popular publication designed to give information of value to 
dairymen on the feeding of dairy cows. 

[Experiments with dairy cattle at the Arkansas Station] (Arkansas 8ta. 
Bui. 231 (1928), pp. 33-35, 36-38).— ^he results of experiments in continuation 
of those previously noted (H. S. R., 68, p. 362) are reported. 

Value of legume hay for dairy heifers, H. E. Bvorachek.— In comparing 
legume and grass hays for growing stock, 6 Holstein and 3 Jersey heifer calves, 
averaging 5 months of age, were divided into 3 lots. Lot 1 received a ration 
of alfalfa hay fed at the rate of 1 lb. per 100 lbs. of live weight, and lots 2 
and 3 mixed timothy and prairie hay fed at the same rate. All lots received 
5 lbs. of skim mnir per 100 Ibs. of live weight. In addition lot 1 received 
ground brewer’s rice and white corn chops, equal parts, with 1 per cent of 
salt added; lot 2 ground brewer’s rice, white corn chops, linseed oil meal 
10 : 10 : 5, with 3 per cent of minerals ; and lot 3 the same as lot 2 except that 
2 per cent of cod-liver oil was added. Bach calf was fed and measured individ- 
ually every 14 days. 

The calves receiving alfalfa hay made the smallest gains and were least 
economical in the use of their feed, but no apparent difference in the condition 
of any lot was noticeable. When sufficient minerals and vitamins were pro- 
vided from other sources, grass hay was apparently equal to alfalfa hay and 
even when no vitamins were added the gains on grass hay were equal to those 
on alfalfa hay. 

Value of rice ly-produots for dairy <mos, H. B. Dvorachek and M. S. Lib- 
bert. — ^In studying the effect of rice by-products on the physical and chemical 
properties of butterfat, 11 Holstein cows were each fed rations containing dif- 
ferent percentages of rice polish and cottonseed meal, together with alfalfa 
hay, com silage, salt, and minerals. The feeding was begun January 10, and 
on March 24, April 14, and May 12 the butterfat of the milk from each cow 
was separated and analyzed both chemically and physically. The results indi- 
cate that the feeding of rice polish increases the percentage of glycerides of low 
molecular weight in the butterfat, raises the sax>onification number at least 
temporarily, and decreases the percentage of fatty acids. Introducing cotton- 
seed meal did not lower the refractive index of the butter, but did decrease the 
percentage of volatile fatty acids. . 

[Experiments with dairy cattle at the Washington Station], E. V. Eioucno- 
TON and J. 0. Knott ('Washington Col. 8ta. Bui. 229 (1928), pp. 24, 25). — The 
results of three experiments in continuation of those previously noted (B. S. B., 
69, p. 73) are reported. 

Influence of methods of milking on quality and quantity of milk produced . — 
In tto study no uniform Increase in milk or butterfat production was observed 
due to massaging the udder either before or after milking or both. Further 
work substantiates the conclusion that alternate milking of the halves of the 
udder does not affect production. 

Relationship of the physical characteristics of the cow^s mammary system to 
production. — ^It was fotmd that variations in percentage of butterfat or solids- 
notrfat from different quarters of the udder were not great. More variation 
was found over a tweniay period In the same quarter than between the quarters, 

A comparison of herring meal and soy hean meat for milk production. — ^Feed- 
ing trials showed little difference in the value of herring meal and soy bean 
meal either In the number of pounds of feed consumed per pound of butterfat 
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or per 100 lbs. of milk produced. The herring meal had a moisture content of 
5.44 per cent, kept without becoming rancid, and did not possess a strong odor, 
and cows ate it with apparent r^ish. No off flavors were noticed in the milk 
that could be traced to the feeding of herring meal. 

Influence of ultra-violet ray upon the milking cow, K, Igxtchi and K. 
Mitamura (Jour, Facult Agr», Hokkaido Imp, Univ., 24 (1928), No. 2, pp. S9-80, 
pla. 3), — This study at the Hokkaido Imperial University is divided into three 
parts. The experiment reported in part 1 was a study of the Influence of ultra- 
violet light when irradiated upon the rear and two sides of the udders of 
two cows for 30 minutes daily at a distance of 25 cm. for a period of 9 days. 
A quartz mercury vapor lamp was used in this test. It was observed that the 
irradiating process was quite soothing to the cows and that they ruminated 
slowly during the periods. The light also had a stimulating effect upon pro- 
duction. Cows so treated showed an increase of 4.77 per cent in the amount 
of milk and 8.73 per cent in the amount of butterfat produced over cows not 
treated. The treatment was also favorable to increases in body weight. 

The experiment reported in part 2 shows that when the concentrated portion 
of the cow’s ration was irradiated for 1.5 hours per day at a distance of 60 cm. 
there was an Increase of 2.92 per cent in the amount of milk and 4.24 per cent 
in the amount of butterfat produced. If, however, the corn silage In addition 
to the concentrates was irradiated, there was an increase of 28.4 per cent of 
milk and 15.9 per cent of butterfat. 

The third experiment is a chemical analysis of the OaO and PaOs salts of the 
milk. This study showed that there were no differences in the amounts of 
these salts in the milk that could be attributed to the irradiation of the udder. 

The variations in milk yields caused by season of the year, service, age, 
and dry period, and their elimination. — Part IH, Age, H. G. Sanders (Jour. 
Agr. SoU [EnglandJ, 18 (1928), No. 1, pp. 48-61, liga. 15) .—Continuing this study 
(E. S. R., 59, p. 572), curves are presented in section A for corrected lacta- 
tions of individual cows, corrected according to date of calving and to service 
period. These curves indicate that as age increases the milk yield increases 
up to the sixth lactation, and then decreases at practically the same rate until 
the yield at the eleventh lactation is approximately the same as at the first 
lactation. It was found that the mongrels and Lincoln Reds reached their 
maximum production at about the sixth lactation, the Red Polls at the seventh, 
and the Friesians at the eighth. Of these breeds, the yield data for the mongrels 
agree most closely with those of all cows. Since the records for some of the 
breeds are based on a small number of individuals and since more variations 
have been found between individuals within a breed than between tlie breeds, 
the author does not recommend a different set of correction factors for each 
breed, preferring the factor for all breeds as being the more accurate. 

A comparison of high and low yielders showed that the former averaged 
approximately 20 per cent more milk in the fourth lactation than in the first, 
while the latter avei’aged 60 per cent more. This difference may be due to a 
nutritional factor operating on the high yielders or to the fact that the low 
yielders increased abnormally after the first lactation, which represented a 
deviation below their real value, while the high yielders may have been above 
their real level at the first lactation. 

In section B the variation in the shape of the lactation curve with age is 
presented. Up to tlie seventh lactation there is a continuous picture of the 
variation, which seems to depend on two factors. “ As age increases the level 
at which the lactation commences rises, but the increase in total yield is not 
proportionate to this rise, as it is tempered by the ‘persistency factor’ dimin- 
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ishing ; the rise in the initial yield gradually slows down, and from the sixth 
to the seventh lactation it is insufficient to compensate for the drop in per- 
sistency.” This variation does not continue in ihe next stage. It is possible 
that the initial yield may depend upon the area of the gland available for milk 
secretion, and If this is true it appears that the gland grows rapidly at first 
and then slows down in rate of growth hut maintains an increase to the seventh 
lactation. It Is supposed that decline in yield is influenced by nutrition or may 
be due to senile changes in the gland itself. At any rate, the two factors seem 
to be closely related. 

3Iilk and its products, V. M. Peiivza (La Lcclic if ^us Pro'lvcloa. Madrid: 
Bruno del Amo; Habana: **CuUural,"* pp, //of), pis. 5, fio^. 166). — practi- 
cal treatise dealing with the conipositiou and sanitary production of milk; the 
making of butter and cheese; and the feeding, breeding, and management of 
dairy cattle. 

Dairy bacteriology, B. W. TIammkr (New York: John WHO}/ iG l^ons; London: 
('liapman cG ITaU. 192H, pp. Xf/-f f7J, figs. ^7). — ^-.V treatise for students hi dairy 
industry, dealing with the examination and determination of bacteria In milk, 
cream, butter, ice cream, and cheese. 

Outlines of dairy bacteriology, II. L, IUisskli. and 10. (1. llAsriN(,K (Madison^ 
M'is.: H. L. Russell, 12. ed., pp. /X-f 3J8, figs. Oi) — ^This is a revised edi- 
tion of this treatise, previously noted (K. S. R., C, p. 482). 

Enumerating bacteria by the plate-count method, W. R. Albus (Milk 
Dealer^ 18 (1929), No. 5, pp. 53-57, fig. 1 ). — ^In this article from the U. S. D. A. 
Bureau of Dairy Industry the author dibcussos some of the possible sources of 
discrepancies that have been r^x^rted in iilalc counts of bacteria of milk. Ex- 
perimental evidence is introduced to show the possible effect on plate counts of 
the factors time, temiieralure, and growth. It is the aim of this paper to point 
out that while bacterial enumeration is a method of approximation, when con- 
scientiously used by trained personnel it can and docs give consistent counts 
when all possible sources of error are controEed. 

A milk-fermenting yeast, C. S. Ram Ayyer (*l|7r. Research Tnsi„ Pusa, Bui. 
183 (1928), pp. 5, pis. 2 ). — ^This paper from the Agricultural Th'soarch Institute, 
Pusa, India, describes a yeast isolated from a can of t*poilo<l sterilized milk 
which resembles Torula lad is in several cultural and other cliaractoristics but 
differs from it in size of cells and in thermal doatii point. This yeast ferments 
the lactose of milk into alcohol, producing 20 gm. of alcohol from 1,000 cc. of 
milk. It also ferments whey biit does not act on maltose. In milk and most 
sugar media this yeast produces vigorous gas formation. 

Effects of agitation on the cream layer of milk, ,7. II. Eau (Milk Dealer, 
18 (1929), No. 5, pp. 53, 54, figs. 0 ). — In this study by the U. S. D. A. Bureau of 
Dairy Industry both raw and pasteurized milk were agitated in a HO-gal. glass- 
lined vat for two or more hours. Samples of milk wore taken l)ofore agitation 
and about every 30 minutes during agitation. The samples were placed in 500 
cc, graduated cylinders and readings of the cream layer made after standing 
24 hours. 

It was found that agitation at temperatures between 42 and 100 or 105® F. 
caused a loss of depth of cream volume. The skim milk of such samples tested 
hl^er and the cream layer lower for butterfat than in samples that were not 
agitated. The size of the fat globules was practically the sjune before and after 
agitation. However, there was a marked coalescing of the globules after agita- 
tion, which resulted in less exhaustive creaming. Agitation at temi)oratures 
ranging from 100 or 105 to 144® had no effect upon the cremn layer. Heating 
milk that has had its creaming ability imimired to 140® momentarily may restore 
its normal cream layer. 
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A study of various neutralizers and their effect on the butter, M. S. 
Libbest {ArkansaB St a. But 2B1 (1928), pp. — Continuing the compailson 

of neutralizers (B. S. R., 68, p. 365), it was found that from four to seven times 
more soda solution than lime mixture was required to neutralize the same per- 
centage of acid in cream. Cream that had been neutralized with soda solutions 
separated into two layers, a lower layer of clear serum and an upper layer of 
cream. This action became apparent after 45 minutes’ standing and was gener- 
ally complete in 2 hours. Such cream when stirred returned to an apparently 
normal condition. No such separation occurred when lime neutralizers were 
used. 

A series of eight churnings was made in which each of 10 commercial neutral- 
izers was used and the resulting butters scored while fresh and at the end of 
90 days’ storage at 0® F. The variation in the scores of the control butter 
and butter made with soda neutralizers was 1.38 points with the fresh butter 
and 0.7 point with the stored butter. With the lime neutralizers the differences 
were — 0.22 and 0.99, respectively. However, there was a difference of not over 
0.11 point in the scores of butters made with lime and soda neutralizers. 

A rapid method for determining the mould and yeast count of butter, 
G. K. Johns (Sci. Agr., 8 (1928), No. 6, pp. 353-368, pi. 1, figs. 4 )* — A. modifica- 
tion of the Frost method (B. S. R., 36, p. 573), known as the microplale method, 
is described in this paper from McGtU University, Canada. This method per- 
mits bacterial counts to be made in from one-seventh to one-tenth of the time 
required by the standard plate method. 

When the mold content of butter is above 100 per cubic centimeter the micro- 
plate method gives reasonably accurate counts, and up to 60,000 molds and 
1,000,000 yeasts per cubic centimeter may be obtained from 1 : 6 dilutions. A 
frequency distributi<m of the ratios of the counts obtained by the microplate 
method to the standard plate method shows a dose grouping around the modal 
value of 2 : 1. In comparing the yeast counts obtained by the two methods a 
greater variation was found, but in 74.6 per cent of the samples analyzed a 
satisfactory relationship was found to exist. 

GMs method in addition to its time-saving feature is more economical than 
the standard plate method in the amount of glassware, media, and equipment 
needed, and it can also be adapted to field work. 

Contaminated water as a source of surface flavor in pasteurized cream- 
ery butter, D. B. Shutt (ScL Agr., 9 (1929), No. 5, pp. 316S20). — Samples of 
water were obtained from two creameries troubled with surface flavor in their 
butter by the Ontario Agricultural College and analyzed by plating with milk 
powder agar of pH 6.8 reaction and Incubated at 25® 0. for 4 days. The alkali- 
forming bacteria were isolated in pure culture. Special pasteurized unsalted 
butter was inoculated with these cultures and incubated at 25" for 28 days. 
The water tested was found to be contaminated with Psevdoinonas fluoresoena, 
which produced typical surface flavor in the inoculated butters. 

Laboratoiy and field tests indicated that the following methods could be used 
for controlling this flavor ; Substituting pure water for the contaminated water, 
heating the contaminated water to 190* F. for 10 minutes, and neutralizing 
the cream to not less than 0.35 per cent acid. 

Metal corrosion and milk flavor, E. S. Guthbib and G. L. Roadhouse (N. Y. 
Prod. Rev. and Amer. Creamery, 67 (1929), No. 9, pp. 4i^HS ). — ^Preliminary 
results of a cooperative study by the New York Cornell and the California 
Experiment Stations are reported in this paper. Strips of metal cut into pieces 
1 by 2 in. were so arranged In glass containers that milk could pass completely 
around them. The containers were then exposed to milk for from 1 to 5 
51229—29 5 
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hours at room temperatures and for 1.5 hours during pasteurization. The strips 
of metal were weighed before and after exposure to the milk, and the milk itself 
was stored at 34® F. and examined at different stages of the holding period. 
The detaUed results obtained to date are presented in two tables. 

Tinned plate (properly tinned and not worn off), aluminum, and the chro- 
mium metals, such as endure steel and superascoloy or allegheny metal, wore 
found to lose little or no weight in the milk and did not impart a metallic or 
other objectionable flavor. 

Some observations on the bacterial content of dried milk, H. hlACY {Jotir, 
Daii'V SoLy 11 {1928), No. 6, pp. 516-526) .—B&ta are reported on the bacterial 
content of 31 samples from various sources of dried milk prepared by the spray 
process and IS by the drum process before and after storage periods up to six 
years. 

The bacterial counts of the spray-process samples were much higher than of 
the drum process, the former ranging from 4,400 to 5,500,000 per gram, with the 
majority at 50,000, and the latter from 40 to 7,900 per gram, with the majority 
less than 500. Both types showed a remarkable decrease in count after storage 
at room temperature for one year, the decrease being gi’eater for the spray than 
the drum-process samples. A comparison of the extent of production of bacteria 
at temperatures of 6, 10, 20, and 37° O. showed greater reduction at the higher 
temperatures for the spray-process samples and no great differences in the drum- 
process samples. 

The bacteria in the drum-process samples were chiefly of the peptonizing type 
and in the spray-process samples of the acid-producing typo. 

VETEBINABY MEDICINE 

[Report of the division of veterinary science of the Washington Station], 
J, W. Kalkxjs and G. E. Sawyer {Washington Col. Sta, Bui. 229 {1928), pp, 
4B, 44)- — In control work with contagious abortion, the application of the 
agglutination test periodically and the segregation of the positive and negative 
cows into two groups on the basis. of the test, as outlined in the bulletin pre- 
vious noted (B. S. R., 54, p. 870), continued to meet with success in the herd at 
the Western Washington Expeinment Station. This is the fifth year since this 
method of control was Instituted in the herd and in no case has Bmcella 
at>ortU8 occurred in the negative herd. In the reacting herd there remained one 
naturally infected cow, which after aboitlng for two successive years has pro- 
duced five normal calves in as many years. Placenlal membranes which were 
expelled normally were negative for B, ahortua. The serum from this cow con- 
tinues to be positive to the agglutination test, and milk from all quarters of the 
udder consistently contains live abortus organisms. 

In further work with dyes injected intravenously for the purpose of destroy- 
ing abortion organisms in the udder, previously noted (B. S. R., 59, p. 76), 
all seven cows in the positive herd w^ere given this treatment. Milk from all 
cows except one was positive for abortus organisms 6 weeks previous. The 
milk of the one cow remained negative during the experiment. Samples of 
milk which were taken from each cow 2 days, 9 days, and 6 weeks after 
intravenous Injection of the neutral acriflavine were centrifuged and injected 
into guinea pigs. The naturally infected cow and one artificially infected 
cow continued to harbor organisms in the udder when the third sample of ttiUv 
was taken. Milk from the other four artificially infected cows contained 
abortus organisms 2 and 9 days after dye treatment, but became negative 
before the samjd^ was taken at the end of the 6 weeks’ period. 
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Bxi>eriineiital work in feeding oxalic acid to heifers suffering from red water, 
commenced the previous year (E. S. It., 59*, p. 76), was continued without 
indication that the disease can be artificially produced in this way, 

Beport of Third Scandinavian Veterinary Congress (3. Nordiske Veferi- 
naerm0te, Oslo, 19^8. Beretmng, Oslo: Kgibelske Boh- og KunsttryJekeri, 
1928, pp, 1021, pis. 17, figs. 69). — ^The contributions on diseases of livestock and 
means for their control presented at the meeting held at Oslo July 9-12, 1928, 
include the following : 

The Control of the Foot-and-Stouth Disease by the Stamping-out Method, 
by G. Kjerrulf (pp. 60-63, Eng. abs. pp. 57, 58) ; The Foot-and-Mouth Disease 
in Norway, 1926-1927, by N. P. Thorshaug (pp. 63-92, Eng. abs. pp. 90-92) ; 
Foot-and-Mouth Disease: Viability and Plurality of Types of Virus, by H. 
Magnusson (pp. 92-119, Eng. abs. pp. 118, 119) ; A Contribution to Our Knowl- 
edge of the Hog-Cholera Epidemic in Sweden in 1926 and 1927, by O. Brandt 
(pp. 129-148, Eng. abs. pp. 146-148) ; The Control of Hog Cholera by Means of 
Immunizing, by E. Lehnert (pp. 148-361, Eng. abs. pp. 160, 161) ; Treatment 
of and Prophylactic Inoculation against Piroplasmosis, by H. Heijbel (pp. 
366-178, Eng. abs. pp. 176-178) ; Experimental Piroplasmosis, by B. Klarin 
(pp. 178-191, Eng. abs. p. 191) ; Vaccination against and the Treatment of 
Piroplasmosis of Cattle, by R. Hindersson (pp. 192-209, Eng. abs. pp. 207-209) ; 
Puerperal Hemoglobinuria in Bos, by J. Ekelund (pp. 215-243, Eng. abs. 
pp. 232-234) ; The Pathological Anatomy and Etiology of Pueri)eral Hemo- 
globinemia, by A. Hjilrre (pp. 243-258, Eng. abs. pp. 257, 258) ; The Control 
of Infectious Abortion in Cattle by the Help of Blood Tests and Treatment with 
Bacterins, by S. Wall (pp. 369-392, Eng. abs. pp. 384, 385) ; On the Fight against 
Infectious Abortion by Means of Systematic Blood Examination Combined with 
Isolation and Disinfection, by A. Thomsen (pp. 392-411, Eng. abs. pp. 410, 
411) ; Diminished Fertility in Our Domestic Animals, by H. Stfilfors (pp. 
433-452, Eng. abs. pp. 451, 452) ; Genetic Factors Influencing the Fertility in 
Domestic Animals, by P Tuff (pp. 452-468, Eng. abs. pp. 467, 468) ; Treatment 
of Intravaginal Inguinal Hernia in Horse, by A. W. M0rkeberg (pp. 481-i501, 
Eng. abs. pp. 499, 500) ; Some Remarks on the Practical Therapeutic Shoeing 
of Horses, Based on the Loading and Supporting Theories, by A. PAlman 
(pp. 506-527, Eng. abs. pp. 525-527) ; Outline of the Milk Control in Copen- 
hagen during 40 Tears, by St. Friis (pp. 582-601, Eng. abs. pp. 000, 601) ; 
Diagnosis and Combating of Mastitis in Cows, by O. Skar (pp. 613-634, Eng. 
abs. pp. 633, 634) ; Etiology in Cases of Poisoning in Domestic Animals, by 
L. At. Slagsvold (pp. 753-776, Eng. abs. pp. 775, 776) ; The Effect on the Clinical 
Composition of the Blood Caused by Feeding Animals on Beet Tops, by O. 
Carlens (pp. 777-791, Eng. abs. p. 790) ; Parasitic Diseases in Sheep, by S. 
Tillier (pp. 827-835, Eng. abs. pp. 834, 835) ; Bovine Tuberculosis Control, by 
B. Bang (pp. 836-857, Eng. abs. pp. 856, 857) ; The Value of the So-called Oster- 
tag Method for Combating Tuberculosis in Cattle, by G. Regn4r (pp. 858-869, 
Eng. abs. p. 869) ; Clinical Investigations as Complementary to Tuberculin In- 
vestigations in Accordance with the Bang Method, by S. Jerlov (pp. 869-897, 
Eng. abs. pp. 883, 884) ; Measures Taken by the State to Combat Tuberculosis 
in Cattle in Norrland, by H. Dahlstrfim (pp. 897-917, Eng. abs. pp. 914-917) ; 
Diagnosis of Bovine Tuberculosis, by H. Tallgren (pp. 917-934) ; and Combating 
of Tuberculosis in Norwegian Livestock, by H. Holtli (pp. 935-966, Eng. abs. 
pp. 953-955). 

Veterinary Service annual report 1923 — 1024 , A. E. Bbanch jet al. 
(Bgypt Min, Agr., Vet. Berv, Ann. JRpt. 192$-24t PP* V/-f79, pU. S ). — ^The first 
part of this report (B. S. R., 64, p. 674) deals with the diseases of animals, 
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particulai’ly rinderpest, wltli a report on the work of the pathological labora- 
tory, and part 2 with work at the Serum Institute, by D. S. Rabagllati. 

Annual report of the Veterinary Department, Northern Provinces, for 
the year 1027, W. W. Henderson et al. (North. Provs. [Nigeria] Vet. Dept 
Ann. Rpt 1927, pp. SJf, pis. 15).— hi this report the several sections on special 
diseases deal with those of cattle, particularly rinderpest (pp. 8-21), of equines, 
of she^ and goats, and of dogs. 

Annual report of the Dcpailment of Veterinary Science and Animal 
Husbandry for the years ending 81st December, 1027, F. J. McCall (Tajir 
ganyika Ter. Dept. Vet. Sci. and Anim. Hush. Ann. Rpt. 1927, pp. .{5).— This Is 
the usual annual report (E. S. II., 59, p. 470), the second part of wlxlch, by 
S. A. Evans, deals with the veterinary pathological work al Mpwapwa. 

Relation of d-gossypol to the toxicity of some cottonseed products, W. D. 
Gallttp (Indus, and Engin. Chem., 20 (1928), No. 1, pp. 59-6S). — ^This is a con- 
tribution from the Oklahoma Exi)eriment Station, in which the author finds 
that the toxicity of cottonseed meal may be due not only to the presence of 
ether-soluble gossypol as it is found in cotton seeds, but also to tlie presence 
of what appears to be a decomposition product formed during the heating of 
the seeds previous to expressing the oil and given the name d-gossypol. 

“ The toxicity of the meal studied was not reduced by removal of the small 
amount of ether-soluble gossypol which it* contained, nor was this form of 
gossypol present in sufficient amounts to produce toxic symptoms in animals 
when the extract was fed in excessive quantities. When the meal is heated 
in the presence of moisture, as in autoclaving, it loses its toxic properties, al- 
though it may still contain a small amount of d^gossypol. Although cotton seeds 
are extremely toxic, they also may be rendered nontoxic by autoclaving In a 
wet condition. By heating the seeds for a short time in a dry condition the 
gossypol becomes partially converted to the insoluble form and a separation 
made of the two by extraction with ether. The insoluble gossypol so produced 
is much more toxic than the insoluble form found in cottonseed meal or in seeds 
whldi have been subjected to steam heat. The determination of d-gossypol by 
the present chemical methods is not a safe criterion for estimating the toxicity 
of cottonseed products.” 

Parasites in association with malignant growths, J. Drabble (Aust. Vet 
Jour.^ ^ (1928), No. 4, PP- 122-126, fig. 1). — ^Attention is called to the fact that 
anything which is capable of causing chronic irritation or inflammation is a 
potential factor in the etiology of cancer. 

Anaphylactic experiments with extracts of liver flnke (Fasciola hepat- 
ica), 0. H. Kellaway (Aust Jour. Ewpt Biol, and Med. Ed., 5 (1928), No. 4, 
pp, 275-28B, figs. 2). — The author finds that there are two antigenic substances 
in extracts of fluke, one present in saline extracts, which though heat stable 
shows a decreasing solubility in increasing strengths of alcohol and is a true 
anaphylactic antigen, and another, probably a Upin, soluble in absolute alcohol 
and capable of sensitizing guinea pigs but not of discharging the sensitiveness 
of the sensitive plain muscle. The latter substance may possibly be identical 
with the antig^ responsible for complement fixation.” 

Cultural features of the anthrax bacillus as routed to morphology and 
pathogenicity, S. J. Schilling and W. L. Bleeokeb (Arkansas Sta. Bui. 2S1 
(1928), pp. 76-79, fig. J).— Investigations made of several spontaneously occur- 
ring variants of a pathogenic strain of the anthrax bacillus in which the mor- 
phology of the organism, cultural features on solid and in liquid media, and 
pathogenicity were studied are reported on, as are studies of the multiplica- 
tion of BacUlus anthracis in the soil and of its nitrogen requirements. 
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ly Transmission of foot-and-month disease in rodents by contact, 
n, The spread of foot-and-month disease by rats, rabbits, and birds, 
J. M. Beattie, Z, Morcos, and D. Peden {Jour, Compar, Path, anJ Ther,, 4I 
{19J8)f No, 4f PP^ 353-362, fig* 1 )* — ^I'his is a report of studies conducted at the 
University of Liverpool, supplementing the three reports previously noted (B. S. 
R., 60, p. 268). 

It appears that the ordinary white laboratory rat is resistant to infection 
with foot-and-mouth virus, but that the resistance is not absoluta Occasion- 
ally, white rats may become Infected. This infectivity may not show itself 
by any characteristic lesion during life, but is transmissible by artificial inocu- 
lation to other animals. The work indicates that rats may be carriers of the 
disease. Rats, especially wild rats, and rabbits can become infected and may 
show characteristic lesions provided there is an abraded surface to which the 
virus may be applied. These abrasions are extremely common among wild 
rats, and in an examination of rats which come regularly to the laboratory 
from ships and from sewers and warehouses the authors have found anywhere 
from 20 to 40 per cent with definite abrasions. 

Disinfection in foot-and-mouth disease, P. C. Mikett {Jour, Compar, Path, 
and Tlier,, 41 {1928), No, 4, pp, 298-317), — ^This is a somewhat more detailed 
account of observations than those recorded in the second and third progress 
reports of the Foot-and-Mouth Disease Research Committee, previously noted 
(E. S. R., 5T, p. 77; 60, p. 268). 

On the question of the immunity in bovine piroplasmosis [trans. titlej, 
W. L. Yakimoit {Oenm, Bakt. {etc,}, 1, Alt,, Orig,, 108 (1928), No, 7-8, pp, 
488-44^), — This discussion is presented in connection with a list of 44 references 
to the literature. 

The acclimatization of imported stock, J. T. Edwards {Agr, Jour, India, 
22 (1927), Nos, 5, pp, 833-SS81 6, pp, 411-4H^ pl- 1, fljs, 8), — ^This discussion 
deals particularly with the method of protecting imported cattle against piro- 
plasms, including Babesia and Theileria. 

Rinderpest: Active immunization by means of the serum simultaneous 
method; goat virus, J. T. Edwards (Jour, Cent, Bur, Anim, Rush, and Bairih 
tng, India, 2 (1928), No, 2, pp, 43-49)^ — ^This account supplements the report 
noted above. The directions given for the application of tills method of pre- 
ventive inoculation have been noted (E. S. R., 64, p. 871) . 

Observations on rinderpest, R. Datjbnby {Jour, Compar, Path, and Tier,, 
41 (1928), No, 4 j pp* 26S-297, figs, 10), — ^This is in continuation of the article 
previously noted (B, S. R., 60, p. 370). It deals with the virus in the blood, 
attempted cultivation, artificial Immunization, and field inoculations. A list 
of 34 references to the literature is included. 

A single-injection method of immunization against rinderpest, B. A. 
Rodieb (Jour, Amer. Vet, Med, Assoc,, 74 (1928), No. 1, pp, 4^48), — ^Thls is an 
account of work conducted in the Philippine Islands based upon the studies 
noted from another source (B. S. R., 60, p. 477). 

An improved vaccine for immunization against rinderpest, R. A. Kelsbr, 
S. Youngberg, and T. Topacio (Jour, Amer. Yet. Med, Assoc,, 74 (1928), No, 1, 
pp, 2S-‘41, figs. 4), — ^This account has been noted from another source (B. S. R., 
60, p. 270). 

Mercuric chloride as a diagnostic agent for trypanosomiasis in camels, 
S. 0. J. Bennett and P. A. 0. Kenny {Jour. Compar, Path, and Ther., 41 (1928), 
No, 4, pp. 341-868), — The experiments conducted show that dilute solutions of 
mercuric chloride are reliable for detecting Trypanosoma soudwnense Infection 
in camels when employed according to the technique described, namdy, when 1 
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drop of sernm is added to 1 cc. of 1:20,000 or greater dilution. A positive 
reaction is denoted by an opacity and a negative reaction by no change at the 
end of a quarter of an hour. This form of lest api>ears to be more reliable 
than the formol-gel test. 

Tho action of Vibrion septiqno and B. welchii toxin on isolated organs, 
G. A. H. Buttle and J. W. Tbevan (Brlf. Jour. Expt. Path., 9 (1928) j No. 4, 
pp. 182-198, tigs. 9). — ^The authors report upon studies of the action of T. 
septique and B. welctiii toxins on involuntary muscle in vitro. 

“ The toxin of V. eeptique is shown to be destroyed by bubbling air oxygen or 
hydrogen through its solution. The action of V. septlque toxin is shown to be 
reversible by washing v-ith Ringer’s solution and by adding a large amount 
of serum. The concentration of toxin-producing effects on smooth muscle in 
aerated Ringer’s solution is shown to be of the same order as that in the blood 
of a rabbit receiving an average lethal dose. A small dose of V. septique toxin 
added to a bath of oxygenated Ringer’s solution containing a piece of uterus 
renders the tissue insensitive to the action of larger doses of either V. septique 
or B. tcelcMi toxin. The important part of the action of the two toxins is 
specific in that they are neutralized by the appropriate antisera and not by 
other antisera. There is a trace of nonspecific toxic material in both toxins. 
By using this effect titrations of antitoxin potency of sera have been carried 
out. Differences of 20 per cent of the sera in a neutralizing mixture can be 
determined. The end-point approximates closely to that given by the determina- 
tion of L+ dose in mice. Rabbits were immunized against V. septique toxin.” 

The pathogenicity of M. melitensis and B. abortus for the monkey and 
man [trans. title], E. Bxjbnet {Oompt. RenJ. Acad. Bel. [Pans’l, 181 (1928), No. 
IS, pp. 545-348; trans. in Cornell Tet., 19 (19W), No. 1, pp. 63-61). — ^Reference 
is made to earlier experimental inoculations which led to the conclusion (1) 
that the BruoeUa abortus worked with is distinguished from B. melitensis by 
the absence of any pathogenic effect upon the monkey or man, and (2) that a 
living B. aliortus virus vaccinates both the monkey and man against B. 
melitensis. 

The expeilments were repeated with cultures isolated from cattle and man. 
and are considered to confirm the conclusion arrived at in 1923 (E. S. R., 49, 
p. 881). The subcutaneous inoculation of Macacus monkeys with 30,000,000 
and man with 200,000,000 of the organism isolated within 1 or 2 months from 
bovines did not produce undulant fever. Even a strain isolated from a hxunan 
case of undulant fever due to B. aloilus failed to produce the disease. That 
there are differences between the natural and expeilmental disease is recog- 
nized. It is suggested that there may be types of this organism with adaptable 
characteristics which cause both abortion in the cow and undulant fever in 
man. 

Thermoagglutination and the evolution of Brucella species [trana title], 
E, Subnet (Arch. Inst. Pasteur Tunis, 11 (1998), No. 2, pp. 128-146) .^Tbe 
author’s experimental study of thermoagglutination, together with epidemio- 
logical observations and experimental work with Brucella, epizootic abortion, 
and undulant fever, are considered to favor the following hypotheses : (1) That 
B. abortus is the primitive type of Brucella from which meUtensis and parameU- 
tensis are derived, and (2) that the development of a 1 } 07 'tU 8 , nonpathogenic for 
man, into melitensis and paramelitensie pathogens takes place in the goat. 

Some observations on the pathogenicity of different strains of the 
Brucella group of organisms, S. H. McNutt (Jour. Amer. Vet. Med. Assoc., 14 
(1928), No. 1, pp. 94, 95).— The author finds that strains of Brucella from 
bovine sources usually produce rather mild lesions in the spleen and liver and 
rarely affect the testes, injected animals perhaps being more apt to live than to 
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die as a result of injection. Strains from swine were markedly more pathogenic, 
always producing pronounced lesions in the spleen and liver, and often in the 
testes. Injection of guinea pigs with strains of porcine origin nearly alwaj's 
resulted in death. 

Bovine infectious abortion and its relationship to public health, O. A. 
Mitchell (Canad. Pub, Mealth Jour,, 20 (1929), No. 2, pp. 78-8^). — Included in 
this discussion is an account of the pathology of Brucella abortus (Bang) infec- 
tion of cattle and the importance of the live vaccine. 

TJndulant fever in Ontario, A. L. McKay and A. L. McNabb (Canad, Pub. 
Mealth Jour., 20 (1929), No. 2, pp. 85-91). — ^Fourteen cases of undulant fever 
(Bang), in which laboratory and clinical findings agree as to diagnosis, are 
reported upon. These cases are said to have been discovered within five months 
in one laboratory. 

The reliability of the agglutination test for the diagnosis of contagious 
abortion in cattle, J. McFadyean (Jour, Compar. Path, and Tlier., U (1928), 
No. 4, PP- S6ZS69).— The author reviews the findings of Holtum (E. S. IL, 60, 
p. 271), questions some of the findings there reported, and briefly summarizes the 
results which he himself has obtained since 1914 by application of the agglutina- 
tion test for diagnosis in infected herds with a view to the eradication of the 
disease. He concludes that a method which enables the making of a positive 
diagnosis in from 7 to 14 days after infection by the mouth, vagina, or prepuce, 
sets a very high standard of usefulness. It is pointed out that in some of the 
cases reported a test might have been successfully carried out before the 
seventh day. 

Contagious abortion: A discussion on the failure of abortion disease 
control. W. L. 'Willlvms (North Amer. Vet., 9 (1928), No. 12, pp. rT-Bl).--A 
practical discussion of the problem. 

Pathological alterations observed in cattle fed on special rations, A. B. 
Deuez (Jour. Amer. Vet. Med. Assoc., 74 (1929), No. 2, pp. 227-237, figs. 10),— 
In work at the Michigan Experiment Station animals fed on milk and grain 
rations with various supplements showed lesions in the liver and kidneys that 
were acute, subacute, and chronic in nature. “ Convulsive symptoms are more 
violent and common in milk-fed animals. The pathological picture in. naany 
cases indicates that death is due to acute intoxication. Blindness is observed 
in two cases fed on rations of grain with cottonseed meal and wheat straw. 
Microscopical examination reveals definite lesions in the optic nerve of both 
cases.** 

The anaplasmosis of bovines in Russia [trans. title], W. L. Takimopf, Mbs. 
E. F, RASTf-GAiEBP, Mbs. A. N, Tolrtopf, and S. N. Nicolsky (Bui. Soc. Path, 
Ewot, 21 (1928), No, 8, pp. 042, 8^3).— It is pointed out that anaplasmosis in 
Russia is caused by an organism, differing from A^iaplasma argenttnum, which 
was named A. rossicum by Yaklmoff and B41awine in 1920. 

Contagious streptococcic mastitis of dairy cows, W. L. Hindmabsh (Agr. 
Oas, N. S. Wales, 39 (1928), No, 8, pp. 006-612 ). — ^The author reports in detail 
uiwn the effect of streptococcic vaccine on cows affected with contagious strep- 
tococcic mastitis. 

On the occurrence of black disease bacilli in the livers of normal sheep, 
with some observations on the causation of black disease, O. Edgab (Aust. 
Vet. Jour., 4 (1928), No, 4* PP- 133-141)- — In work at the Veterinary Research 
Station, Glenfield, N. S. Wales, black disease bacilli (Bacillus oedematiens) 
have been isolated from the livers of apparently healthy sheep, but only in dis- 
tricts in which black disease is known to occur. It appears that only when 
destruction of the liver parenchyma occurs, such as by the entrance of immature 
fluke, is the organism able to multiply and exert its toxicogenic effect 
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Blackleg; in sheep, H. IVIarsh, II. Welch, and B. Junghere (Jour. Amer. Yet. 
Med. Assoc., H (1928), Uo. 1. pp. 63-88). — In work conducted by the Aloiilana 
Experiment Station in cooperation with the Montana Livestock Sanitary Boaid, 
the authors found that true blackleg, caused by infection with Clostridium ohuu- 
vei, occurs in sheep, and that blackleg in sheep is typically a wound infection. 
Following an original wound infection and the contamination of the premises 
with a strain of O. cliauvoi which has passed through sheep, the dLsea'=>e may 
occur without any evidence of wounds. 

“ Sheep become Infected with blackleg from bovine sources when exposed to 
concentrated infectious material in the presence of wounds duo to shearing, 
castrating, or docking. 0 . chauvel from ovine sources is morphologically, cul- 
turally, and serologically identical with 0. chauvel from bovine sources. Strains 
of 0 . cJiauvet from sheep were consistently virulent for sheep, w’hile two of 
five cattle strains studied were only slightly pathogenic for sheep. Sati'afactory 
immunization against field Infection was obtained by vaccination with 3 cc. of 
natural aggressin as prepared for cattle. Vaccination with natural aggressln, 
prepared from either cattle or sheep tissues, produced a severe reaction. Fil- 
trates piuduced no shock. Vaccination with aggressin did not protect againist 
dobes of pure cultures of sheep strains greater than 2 or 3 m. 1. d. Inoculation 
with a culture of a sti*ain of C. oliauvei of bovine oiigiii, which was practically 
avirulent for ^eep, produced complete immunity against 50 m. 1. d. of pure 
cultures of sheep sti’ains.” 

A list is given of 66 references to the litemture. 

Contagious pustular dermatitis of the sheep, K. E. Glover (Jour. Oompar. 
Path, and Tlier., Jfl (1928), Ao. 4, pp. 316-3^0, figs. 6). — ^This is an account of a 
disease of sheep frequently mot with in Great Britain, chiefly as a disease of 
lambs. In the three outbreaks studied by the author it was possible to demon- 
strate the presence of filtrable virus in the lesions. Sheep and goats alone ap- 
I)ear to be susceptible to this virus, which has a marked afiinity for epithelial 
tissue. Under experimental conditions the lesions show a marked resemblance 
to those of the vaccinia-variola group in that they pass through the stages of 
papule, vesicle, pustule, and scab. In so far as the present investigation has 
been pursued, the strains of virus studied conform to a single type. The virus, 
which exists in g'reat abundance in the lesions, is highly resistant to desiccation. 
It can be shown that, under experimental conditions, recovered animals possess 
a high degi’ee of immunity, sufficient to protect them against reinfection for a 
period of at least eight months. It is suggested, therefore, that the preventive 
inoculation of flocks by means of a vaccine prepared from the dried and pow- 
dered crusts would be of value in the control of the disease in the field. 

Tolazacmia in sheep in nature, R. R. Parker and J. S. Dade (2Hib, Health 
Bpts. lU. S.l. 44 (1929), Vo. S, pp. 126-130). — ^A report is given of eight sheep, 
including lambs and adults, found sick under natural conditions, in which the 
presence of Bactcf'^ium tularense was detected either by its culture or by appli- 
cation of the agglutination test. 

Prevention and control of sheep parasites in Pennsylvania, H. W. Turner 
and J. G. Moon (Jour. Amer. Vet Med. Assoc., 74 (1929), No. 2, pp. 199-204, 
fig. f).— The authors found the average age of infestation of lambs raised on 
contaminated pastures to be 4 months 12 days. It was determined that lambs 
GO days old and weighing from 30 to 35 lbs. may be safely treated. Focal 
examinations show a gradual increase in the number of eggs from May to 
August and then a gradual decline. While copper sulfate, Lugol’s solution, and 
tetracblorethylene may control stomach worms, it does not appear from the 
present work that their use will lead to eradication. Furthermore, these drugs 
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do not appear to have any marked anthelmintic value that would warrant 
their use in flocks infested with nodular disease or lungworms. 

Hemorrhagic septicemia with report of one outbreak in swine, M. F. 
Babnes and A. L. Bbtjeckneb (Jour. Amer. Vet. Med. Assoc., 74 (1928). No. 1, pp. 
95-98). — In the outbreak of this disease of swine reported upon, 60 of the origi- 
nal 68 pigs died. 

The susceptibility of weaned pigs to hog cholera, B. M. Pickens, R. C. 
Reed, M. F. Welsh, and L. J. Poelma (Cornell Vet., 19 (1929), Ko. 1, pp. 
17-24). — ^The authors found that many weaned pigs, born of and suckled by 
immune mothers and not garbage fed, failed to withstand exposure to stock 
hog cholera virus from the ages of 31 to 78 days. They encountered wide varia- 
tions in immunity, that is, the ability to withstand inoculation with 1 cc. of 
stock hog cholera virus, both of different litters and of individuals of the same 
litter. 

It appears that the ages within the prescribed limits at which pigs of the 
kind described in the experiment were weaned bear but little relation to the 
incidence of hog cholera. The increase in the length of the interim between 
weaning and exposure to hog cholera virus in pigs within certain age limits, 
and of the kind previously described (E. S. B., 60, p. 479), seems to bear a 
rather direct relation to the increase in the incidence of hog cholera. 

The study of the cells of the blood as an aid to the diagnosis of hog 
cholera, P. A. Lewis and R. E. Shope (Jour. Amer. Vet. Med. Assoc., 74 (1929), 
No. 2, pp. 145-152). — This is a preliminary report, in which it is concluded 
tentatively that hog cholera is the only acute infectious s^^dne disease charac- 
terized by a decrease in the number of white blood cells, and that this leucopenia 
is of such a profound degree as toi be of diagnostic importance. It is believed 
by tlie authors that for the present and until contradictory evidence appears 
a leucocyte count of 8,000 per cubic millimeter or less on three sick animals in 
a suspected herd indicates clearly that the condition is hog cholera. 

A study of the simultaneous and serum-alone methods in the treatment 
of cholera-infected hogs, 0. N, McBbyde and W. B. Niles (Jour. Amer. Vet. 
Med. Assoc., 74 (1929), No. 2, pp. 153-170). — ^The work here reported leads to the 
conclusion that “simultaneous treatment is not contraindicated in the treat- 
ment of cholera-infected hogs, regardless of whether their temperatures are 
above 104® F., and is to be recommended in the treatment of infected herds 
provided there are no secondary infections or complications. The curative 
value of anti-hog-cliolora serum appears to dimmish progressively wdlh the 
lengthening of the period of infection, and after the lapse of four or five 
days from the time of actual infection the administration of serum is of little 
benefit even though large doses be given. In the later or more advanced stages 
of hog cholera, the curative value of serum appears to be no greater when 
given Intravenously than when given subcutaneousl 3 \” 

The question of the pathogenicity of Bacillus suipestifer [Irans. title], 
F. Schmidt (Oe/itM. Baht, letc.], U AU., Orig., 108 (1928), No. 5-6, pp. 276- 
279). — ^The author reports upon 36 cases of acute toxic symptoms resulting from 
poisoning by this organism. 

Bact. viscosum equi infection in a foal — 104781, D. EL Udaix, M. O. 
Fincher, and W. J. Gibbons (Cornell Vet., 19 (1929), No. 1, p. 55). — ^The isola- 
tion of this organism from a foal at Elmira, N. Y., is described and the history 
of the case reported. This is thought to be the first record of its detection in a 
foal in the United Slates outside of Kentucky. 

Kimberley horse dUsoase (walk-about disease), D. Murnane and A. X 
Bwabt (Anst. Council 8cl, and Indus. Jiesearch Bui. 36 (1928), pp. 61, figs. 17 ). — 
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An account of a disease of horses known to exist in northwestern Australia 
since the time of settlement, or for more than 40 years, and which is due to 
feeding upon Atala/yn Jiemitglauca, A detailed description is given of the disr 
ease; an account of investigations conducted in 1926; botanical investigations 
in the Kimberley district; clinical and post-mortem obse^^^ations in natural 
cases ; inoculation experiments ; feeding experiments ; clinical observations, and 
post-mortem examinations on expeidmental cases ; pathological findings ; descrip- 
tion and distribution of Atalaya; Injection experiments with plant extracts; 
the poisonous constituents of A. Jiemiglauea: the dialysis and digestion of 
Atalaya saponin; the saponin content of Orotalarla species; relationship of 
Kimberley horse disease to certain obscure stock diseases ; and methods of com- 
bating the disease. The effects of feeding Atalaya to guinea pigs and a further 
feeding experiment with leaves of A, hemiglaiica are considered in appendixes. 

A survival of the ova of Toxocara canis (Bdascaris marginata) under 
field conditions, W. B. Owen (Jour, Amer, Yet, Med, Aumo., (1928), No. 1, 
pp. 58-62 ). — ^It was found that between 74 and 80 per cent of the eggs of T. canis 
that were recovered survived the winter months in the soil in the region of 
Minneapolis. The eggs of T. canis can, under conditions of low tomporalure, 
remain dormant for 166 days and then, if the temperature is raised, again 
resume development 

Adenosarcomata of the kidneys of chickens, F. P. Mathews (Jour, Amer. 
Vet Med. Assoc., H (1929), No. 2, pp. 238-2Jt6, figs. 8).— This is a report of a 
study made of 12 renal tumors in chickens at the Indiana Experiment Station. 
The tumors were found to belong in the class known as adenosarcoma, Wilm’s 
tumor, mixed renal tumors, etc. The primary growth was located in the 
region of the left kidney in all cases. In one case metastatic tumors were found 
in the muscles of the left thigh, the left lung, and the right kidney. 

BaciUary white diarrhea, W. It. Bleeckeb and S. J. Schiliinq (ArJeansas 
8ta, Bui. 2S1 (1928), pp, 46, 47).— In work with this disease agglutination tests 
were made of 1,094 birds in which serum dilutions of 1 to 10, 20, 40, 80, and 
160 were used. Twenty-five birds having agglutination titers of 1 to 10 or 20 
were autopsied, of which only one failed to yield cultures of significance. 
It is concluded that fowl blood probably has no normal agglutination titer for 
Salmonella pullorum, and that In routine testing work any positive reaction 
should be regarded as indicative of some type of infection. 

Comparisons were made of the frequency of the nonspecific precipitation 
known as the cloudy reaction in the agglutination test for carriers of 8. 
puUorum when an unmodified antigen was used simultaneously with antigens 
containing 0.26 per cent sodium hydroxide, 0.1 per cent formalin, 6 per cent 
sodium chloride, and 1,8 per cent sodium chloride. The cloudy reaction was 
encountered in all antigens used and with such frequency that a satisfactory 
means of avoiding it was not indicated. The 0.25 per cent sodium hydroxide 
antigen reduced the total cloudy reactions and appeared to be of greatest value 
in altering the type of nonspecific precipitates, causing a diffused clouding to 
appear in place of fiocculent clouding, which latter probably is the more serious 
type of interference. Thus, the sodium hydroxide antigen appeared as a definite 
improvement. In the tests the addition of formalin to antigen appeared of some 
value, but did not give as satisfactory results in suppressing the cloudy reaction 
as were obtained with the other modified antigens used. 

Results of bacillary white diarrhea testing in Kansas for 1927— 5S8, 
J. W. Lttmb (Jour, Amer. Vet. Med. Assoc., 74 (1928), No. 1, pp. 92-94),— A brief 
report upon results obtained in 21 flocks tested in 5 counties widely scattered 
over the State of Kansas. A total of 36,141 birds were tested, of which 2,069 
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reacted and were removed, or an aveirage percentage of infection in the flocks of 
13.6 per cent. 

Immunization against chicken pov infection by means of inoculation, 
O. H. Weaver (Canada Expt. Farms, Poultry Piv. Rpt 1927, pp- 51-56, figs, 3).— 
This is a report of work conducted in which the virus used for inoculation 
was prepared by taking natural Infection scab material that had been dried and 
ground in normal saline solution and applying the same to the scarified combs 
of cockerels. The resulting scab material from this inoculation was placed in 
thin layers in open glass containers, gauze covered, and left exposed to permit 
complete drying of the product. The Inoculating material was prepared by 
grinding the dried scabs in normal saline solution until a fine division of the 
scabs was obtained. 

Fifteen pullets were inoculated by removing six to ten feathers from the 
outer aspect of the feathered portion of the leg of each individual and applying 
the virus fluid to the areas with a cotton swab, infection being obtained through 
the open feather follicles. These pullets were placed in a pen with 15 normal 
pullets on January 7. Four cockerels were inoculated on the blade of the 
comb with a pox virus, and on February 15 after lesions had sufficiently 
developed were introduced into the pen with the 30 pullets. Ten of the normal 
pullets developed pox, one of which succumbed. The results obtained indicate 
that fowls may be inoculated with chicken pox virus through the feather 
follicles, and that the cutaneous infection results in a high degree of immunity 
against a subsequent natural source of infection, but that there is a possibility 
of generalization following. 

A brief report with a tabular list of the diseases met with at post-mortem 
examination of 1,752 birds is included. 

The infectivity of isolated inclusion, bodies of fowl-pox, 0. B. Woodbittf 
and E. W, Goodpastubb (Amer, Jour. Path., 5 (1929), Fo. 1, pp. 1-10, pis. 4 ). — 
The authors find the inclusion bodies of fowl pox to be composed of hundreds 
of minute bodies inclosed in a fatty capsule. “ The hyperplastic epithelium of 
the lesion of fowl pox, when subjected to tryptic digestion, liberates the intact 
inclusion bodies while the epithelial cells undergo complete digestion. A single 
inclusion body, when washed with saline and inoculated into the skin of the 
hen, has produced a typical fowl-pox lesion containing the characteristic inclu- 
sions. The fluid in which the Inclusion body is finally suspended is innocuous. 
The inclusion bodies of fowl pox are interpreted as being true virus bodies, i. e., 
minute colonics of the etiological agent of the diseasa The proliferation of the 
virus is accordingly largely, if not entirely, intracellular.” 

Studies of fowl pai'alysis (neurolyxnphomatosis gallinarum) , I, II (Jour. 
Bxpt. Med., 49 (1929), No. 1, pp. 62-102, pis. 7).— Tlie first contribution to this 
work, by A. M. Pappeuheimer, L. C. Dunn, and V. Cone (pp. C2-8G) based upon 
the studies previously noted (E. S. R., 57, p. 184; 68, p. 76), deals with the 
clinical features and pathology, and the second contribution, by Pappenheimer, 
Dunn, and S. M. Scidlin (pp. 87-102), with transmission experiments. 

In transmission work the inoculation of suspensions of brain, cord, ganglia, 
or nerves of cliickens with neurolymphomatous lesions into newly hatched chlcto 
was followed by the development of typical lesions in approximately 26 per 
cent of the cases. In control chickens kept under laboratory conditions the 
incidence of the disease was about 7 per cent. The disease does not become 
manifest until at least 2 months after inoculation, and symptoms may not ap- 
pear until after 4 months. The active agent is not destroyed by 60 per cent 
glycerol in 0 days at ice box temperature. 
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A note on the effect of anthelmintic treatment of hens on the hatcha- 
hUity of their eggs, A. S. Schlingman and M. J. Smead {Jour, Amer, Vet, Med, 
Assoc., 74 {1928), No. 1, pp. 91, 92).— -The authors report upon experiments which 
show that the administration of tetrachlorethylene to hens as a vermifuge has 
no ill effect on the hatchabillty of the eggs. 

Common diseases of turkeys, L. B. Vawter and B. Kecobds {Nov. Agr. Col. 
EJxt, Biil. B1 {1928), pp. 71-^93).— This is a practical summary of information 
on the important diseases and parasites of the turkey. 

The control of hlackhead in turkeys by cecal abligation, A. J. Btjbawt 
{NoHli Amer. Vet, 10 {1929), No. 2, pp. 52-55).— In this further contribution 
from the Missouri Experiment Station on the subject (B. S. B., 58, p. 480), a 
summary is given of the results of two years* observations of cecal abligation 
for the prevention of blackhead. During this period 34 birds were operated 
upon and 42 used as controls. None of those on which cecal abligation was per- 
formed contracted blackhead when exposed to infected grounds for periods 
ranging from 2 months to 2 years, while 39 of the 42 controls running on the 
same ground for the same period contracted the disease. The data are consid- 
ered to furnish ample proof of the efficacy of the operation as a preventive of 
the disease under natural conditions. 

[Demonstration of the complete life cycle of the gizzard worm of ruffed 
grouse and foobwhlte quail], B. B. Cbam {U. S* Dept, Agr„ Off* Beo*, 8 {1929), 
No. 4, P* 5), — ^The author reports having demonstrated that the red-legged grass- 
hopper may serve as an intermediate host of this gizzard worm {Oheilospirura 
spiuosa) . and that the final host, the bird, becomes infested with the parasite by 
consuming the grasshopper. 

In the experiments conducted numerous larvae of the gizzard worm were re- 
covered from the grasshopper 25 days after the nematode eggs had been fed to 
the insect. Parts of the grasshopper containing larvae were fed to quail, and 
adult male specimens of the gizzard worm were collected from the bird about 
63 days later. That this parasite does not easily infest chickens is indicated 
by the fact that larvae from the grasshopper when fed to chickens failed to 
develop to adult gizzard worms. 

Dung worm in foxes: Its cause and control, K. B. Hanson {Fox Breeders 
Ga:s., 5 {1928), No. 2, pp. 21-23). — ^This is a practical account of OapUlaria 
aerophila. 


AGBICTJITTOAL ENGDrEEKOTG 

[Agricultural engineering studies at tho Arkansas Station], H. T. Babb, 
B. S. Clayton, and D. G. Oabtbb {ArJeansas Sta. Bui. 231 {1928), pp, 8-10 ). — 
Progress data are presented from investigations on plow draft, durability of 
posts, and farm building design. 

The results of 500 plow-draft tests over a period of 2 years led to the con- 
clusion that the draft per square inch of furrow section is Inversely propor- 
tional to the depth of cut and to the width of plow bottom. 

In the post experiments It was found that after 5 years galvanized steel posts 
showed no injury; black metal x>osts, painted, showed increased rusting and 
some pitting below ground. Pressure-treated pine posts showed no decay. 
Butt-treated, unseasoned oak posts apparently were not improved by treatment, 
as G2 per cent were unfit for use after 4 years. Cured native oak posts, given 
a 24-hour butt treatment in hot and cold bath creosote failed 3.1 per cent at 
5 years. 16.8 per cent at 6 years, and 28.06 per cent at 7 years. At the end 
of 2 years small treated post sfpecimens showed i^ight fungus growth and termite 
action, while untreated checks showed 7.7 per cent complete failure and approxi- 
mately 83 per cent some decay or termite damage. 
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In a study of bams and barn plans it was found that a lengthwise unit dis- 
tance of 40 in. in multiple or fractional parts met practically every animal 
and storage need for farm bams. The unit space adopted affords a highly 
flexible plan arrangement for individual needs. 

A comparison of commercial house plans with Arkansas fann homes indi- 
cated that the commercial plan meets rural conditions so far as construction, 
flnish, sanitation, and utilities are concerned, but that ceilain modifications are 
necessary. The principal modifications appear to be more emphasis on the one 
story house, larger kitchens, fewer and larger rooms, smaller total area, more 
work-iK)rch area, and direct entrance to the kitchen from the outside. 

Surface water supply of Missouri River basin, 1924 (17. fif. Geol. Survey ^ 
Water-Supply Paper 5m {1928), pp. vm+SJ^S, fig^ i).— This report, prepared 
in cooperation with the States of Montana, Wyoming, Iowa, Colorado, Missouri, 
and Kansas, presents the results of measurements of fiow made on streams in 
the Missouil River basin during the year ended September 30, 1924. 

Geology of reservoir and dam sites with a report on the Owyhee irriga- 
tion project, Oregon, K. Beyan {U. S, Qeoh Survey, Water-Supply Paper 
697-A {1929), pp. iT+79, pla. 10, figs, 5). — ^Part 1 of this paper is a treatise on 
the geology of reservoir and dam sites, with special reference to the principles 
and methodology of study involved. Part 2 deals specifically with the geology 
of the Owyhee irrigation project in Oregon. 

[Irrigation experiments at the Irrigation Substation], G. C. Weight 
(Washington Goh Sta. Bui 229 {1928), pp, 57-61), — ^Progress data are briefly 
reported from experiments on water measurement, frequency of irrigation, soil 
moisture, and alkali reclamation. The data bring out the fact that there is no 
special advantage in applying water to alfalfa more often than every 30 days 
when the application is as much as 7 acre-in. per acre, but that six we^s be- 
tween irrigations ordinarily results in reduced yields, even though the irrigations 
are comparatively heavy. 

Experiments with corn indicated that the yields are not greatly Influenced by 
different irrigation treatments so long as the soil moisture content is kept 
reasonably above the wilting point and below the saturation point 

Drainage in the Sacramento Valley rice fields, W. W. Weeb {California 
Sta. Bill Jfik- {1929), pp, 87, figs. 12). — ^This is a general summary of several 
years of experience in the drainage of rice lands in the Sacramento Valley. 
The conclusion is that drainage of these lands has three functions* viz, (1) t6 
put the land into such condition that it can be prepared for planting in the 
proper way by the most improved methods, and at the proper time; (2) that 
the crop may be grown and matured with the least possible damage to other 
crops or land on nearby or adjacent fields; and (3) that the rice fields may be 
unwatered and dried out so that the crop may be harvested with the least 
delay when it is mature. 

Tillage and soil moisture problems [at the Adams Substation], H. 3VL 
Wanske and I. M. Ingham (Washington Col, Sta, Bui 229 (1928), pp. 4^, 47 ). — 
Data are briefly reported indicating that the draft of tillage machines varied as 
the amoimt of work performed on the soil by the tillage implement. When the 
width of strip cultivated per unit of power was increased by changing the 
type of imidement less work was performed on the soil and consequently an 
inferior degree of tilth was obtained, although no exact measurement of tilth 
was perfected. 

Reclamation of peat land in northern Europe, W. G. Ogg (Soot. Jour. Agr., 
12 (1929), No. 1, pp. 5-20, pis, 2).— A brief description of some of the peat lands 
in northern Europe is given, and ^xampl^ of reclamation are cited in northwest 
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Prussia, Bavaria, and Denmark. The reclamation and development work 
includes drainage and cultivation by special machinery. 

In the latter connection a new cultivation machine has been devised in Ger- 
many for the first cultivation of peat soils. It is a motor-driven machine like 
a tractor with wide wheels, and an attachment behind containing a long shaft 
with knives or tines. When this is put into gear it revolves at a rapid rate and 
is then lowered to the surface of the peat, which is churne<l into small pieces. 
It is usual to cultivate twice with this machine, first to a depth of 8 in. and the 
second time to a depth of about 15 in. The surface of the peat is thoroughly 
broken up and aerated at a much less cost than by any other moans, and one 
machine can cultivate from 8 to 12 acres (single cultivation) per day. 

The regular use of these machines for subsequent tillage is not advisable, since 
they are apt to allow the land to become infested with weeds and they produce 
too fine a tilth, making the surface impermeable to rain water. 

Report of a plan of highway improvement in the regional area of Cleve- 
land, Ohio (C7. 8. Dept, Agr,, Bur, Pul, lloadHy JV28, pp, 181, pis, 0, figs, 103 ), — 
This elaboration of the paper previously noted (E. S. B., CO, p. 278) deals with 
an investigation undertaken as a basis for planning to serve present and 
expected future traflac during a period of 10 years. The first part of the report 
contains a summary of the principal conclusions, the second the detailed data 
of the survey upon which the findings are based, and the third the plan of 
highway improvement. 

Load test of large model of cellular concrete arch, E. J. Fooe (Engin, 
News-Reo., 102 (1929), No, 11, pp, J^18, 419, figs, 2), — ^Tests conducted at T ^hlg h 
University of a box-section hollow rib under two-point loading between rigid 
abutments are reported. 

The results showed that the arch ring carried nearly 60 times its own weight 
under very unfavorable loading. The failure was caused by a heavy concentra- 
tion on the thin model, coupled with heavy radial shears produced just outside 
of the loading points. These heavy local stresses and excessive radial shears 
would not occur on a full-size arch, especially where loading is applied at 
intervals along the arch instead of at two points only. 

The computed compressive stresses were in all cases higher than those indi- 
cated by the extensometer measurements. Under 180,000 lbs. the compression 
ranged from 1,000 to 1,700 lbs. per square inch near the crown and from 1,100 
to 1,000 lbs. per square inch in the haunches. The maximum web stress due to 
shear, just before the first sign of crack at the 180,000-lb. loading, was estimated 
to be about 600 lbs. i)er square inch. The defiection at the crown under the same 
loading was ^ in. 

Reinforced brickwork, M. Vauqh (Missouri Utuo,, Engin, Expl, 8ta, Bui, 28 
(1928), pp, 84f figs, 68).— The results of a series of experiments are reported 
and discussed, indicating that slabs and beams of reinforced brickwork are 
technically practicable under American buUdiug conditions. Such slabs and 
beams react In a manner practically identical with the reactions of reinforced 
concrete, due allowance being made for properly proportioned stresses in con- 
crete and steel. 

The modulus of elasticity of brickwork made with cement-sand mortar and 
brick is assumed as 2,000,000 lbs. per square inch for ordinary calculations. 
Under the conditions of the experiment, stresses of 650 lbs. per square inch in 
compression on the brickwork are considered safe and probably unnecessarily 
conservative. 

It was found that shearing stresses in beams are not so well resisted by 
brickwork as by concrete, and that while small beams may be made safe 
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without stirrups, no important beam should be made without at least light 
stirrups. Stirrups in general ^ould be heavier than called for by standard 
concrete practice, and it seems very important that some top reinforcing be 
supplied near the ends of beams by placing small rods in the top mortar Joint 
or by bending up one or more rods. Slabs made of not more than one course 
of brick seem to have no difficulty in resisting the shear likely to come on 
them if the slab is otherwise properly designed. 

Careful and accurate control of the moisture content of the brick was found 
to be very important. Brick with too high absorptive powers will injure the 
mortar by removing too much water. Brick completely saturated or glazed 
to prevent absoiption are hard to lay, do not develop the full adhesion of the 
mortar, and do not take full advantage of the water-cement ratio law. 

Ijow temperature coal-tar creosote in w^ood preservation [trans. title], 
V. Hruban (iSfftom. Vijzkumn. Zemcdel, Repub, Ceskoslov. (Rec, Trau. Insts. 
Recherchea Agron, R6pub. Tchdcoslov.), No. SO {1921), pp. 73*+ [i], figs. 21; 
Eng. aba., pp. 70-73). — Studies are reported which showed that on an artificial 
medium the toxicity of low temperature coal-tar creosote is about half that of 
high temperature creosote and double that of mercuric chloride. On the other 
hand, when impregnated into wood the toxicity against the attack of Owiiopliora 
cerebella of both kinds of creosote was found to be smaller than that of mer- 
curic chloride. 

The results indicated that low temperature creosote on the whole fulfills 
the requirements of permanency comparatively well, it being slightly superior 
as to constancy of weight and slightly inferior as to constancy of toxicity as 
compared with the high temperature creosote. No injuring of wood was ascer- 
tained in any case. Parts of the low temperature creosote were found to be 
leached out to a greater extent than those of the high temperature creosote, 
but the leaching out does not attain an extraordinary degi'ee. The low tem- 
perature creosote was found to be superior as to waterproofing quality since 
it decreases the rate of absorption of water by wood. However, neither of the 
two kinds of creosote protected wood against the absorption of water to such 
an extent as to prevent the growth of fungi in wood in contact with a con- 
stantly wet medium. No difference was found in the penetration of the two 
types of creosote into wood. 

The results showed that the low temperature creosote fulfills the require- 
ments of a preservative. It can, therefore, be expected that wood treated with 
low temperature creosote will attain an average life between that of wood 
similarly treated with high temperature creosote and the average life of 
kyanized wood. 

Mixtures of sodium fluoride with some of the organic dinltro compounds 
in wood preservation [trans. title], V, Heubak and V. Stiboe {8bom. V^skumn. 
tfat ZeinAdrl. Repub. Oeakoslov. (Rec. Trav, Inst a. Recherchea Agron. R6pub. 
TchAcoslov.), No. 28 (1927), pp. 8S-h[jr], figs. 9; Eng. aba., pp. 82, S3).— The 
results of laboratory tests of four mixtures of sodium fluoride with organic 
dlnitro compotmds for wood preservation are reported. These mixtures were 
found to be suitable for Impregnation by the pneumatic method. It is thought 
that wood treated with 1.8 per cent solutions would very likely attain at least 
the durability of wood treated with corrosive sublimate according to the Kyan 
method. 

Tests on lubricating oils, M. V. Dover {Miaaouri Univ., Efigifi. Expt. Bta. Bui. 
27 (1928) j pp. 52, figa. fS).— Tests to throw light on the effect of a prolonged 
treatment with ozone on the lubricating value and other properties of eight 
different samples of mineral oils and of samples of olive oil are reported- 
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The results showed that all of the lubricants are affected by prolonged treat- 
ment with ozone, and that there is no definite relation between any of the 
chemical and physical properties and the so-called olliness of the lubricants. 
In general the readings of the Deeley machine are more regular after the lubri- 
cant has been treated with ozone than before treatment. Thera are indica- 
tions that the lubricants are inclined to corrode metals in contact with them 
for a rather long peiiod of time after prolonged treatment with ozone. 

Kesearches on springs. — The measurement of the displace ments of 
vehicle springs under road running conditions, J. H. IIydis ([Ot. Depi. 

Sich and Indus. Research, Engm. Research, iSpeo. Rpt. 8 (1928), pp. ¥1+42, 
pi. 1, figs. 34).— A description of experimental apparatus used in spring testing 
is given, together with a report of the results of tests with different vehicles. 
No conclusions are drawn. 

Some now developments in combine harvesting in Idaho, 11. BmcsFOiin 
and E. N. Humpheey (Agr. Engin,, 10 (1929), No. 2, pp. fiffs, In a 

contribution from the Idaho Experiment Station some new developments in 
combine harvesting are hilelly described and illustrated. These iiKdude such 
features as combining peas, the horse and tractor combination hitch, carrying 
the front end of the combine on the tractor, and bulk handling of grain. 

The combine In the prairie provinces, E. A. IIaedy (Agr. Engin., 10 (1929), 
No. 2, pp. 55, 56, figs. S).— In a contribution from the University of Saskatchewan 
a brief statement is made descriptive of combining practice In the prairie 
provinces of Canada. 

The combine in Saskatchewan, J. K. MacKenzbj (Agr. Engin., 10 (1929), 
No. 2, pp. 57, 58, figs. 4). — In a contribution from the Dominion Experiment Sta- 
tion at Swift Current, a brief description of combining practice in Saskatchewan 
is given. It is pointed out that the Introduction of the swather or windrowing 
device and the pick-up were the outstanding developments in combining practice 
during 1928. 

Windrow method of combine harvesting, A. J. Schwantes (Agr. Engin., 10 
(1929), No. 2, pp. 49, 50, figs. .J).— Experiments conducted at the Minnesota 
Experiment Station are briefly reported which indicate that the wiudrower is 
almost Indispensable when combining a weedy field. Its use may lengthen the 
harvest season by several days, and the windrow, if properly made, will remain 
on the sthbble for a long time. On the other hand, the indications are that 
straight combining may be made quite successful under normal weather condi- 
tions in the absence of weeds or in conjunction with some means of separating 
green weed seeds and parts of weed plants from the grain in the process of 
combining. 

Harvesting beans with the combine in Michigan, E. 0. Sauvb (Agr. Engin., 
10 (1929), No. 2, pp. 51, 52, figs. 3). — ^Experiments conducted at the Michigan 
Experiment Station are reported which ^owed that a fair Job of separation of 
beans can be attained with the regular combine equipment with minor changes 
and adjustments. It is quite evident, however, that there should be a wider 
spacing between the cylinder teeth and the concave teeth. Where large acre- 
ages of beans are handled it appears advisable to substitute the special bean 
cylinder and concaves for the regular small grain equipment. 

Qrain loss tests of combine harvesters in Missouri, M. M. Jones (Agr. 
Engin., 10 (1929), No. 2, pp. 47, 46, figs, g).— Tests conducted at the Missouri 
Experiment Station are reported which showed that the combine thresher 
losses in most cases were not excessive and amounted to less than the cutter 
bar losses, but were slightly higher than for ttie binder-thresher method. The 
windxowlng system appears to reduce the trouble due to high moisture content 
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and to lower threshing losses In weedy grain. It also appears to increase the 
rate of harvesting under adverse conditions. 

Cleaning grain harvested with the combine, R. H. BnACK (Apr. Engin,, 10 
(1920) y No, 2j pp. 53, 5jiy pgs, 2), — In a contribution from the U. S. D. A. Bureau 
of Agricultural Economics, experiments are briefly reported which showed that 
part of the weed seeds in grain can be removed with present types of grain 
cleaners available for combiner if the windrow method of harvesting is used. 
Straight combined grain may be cleaned with present available equipment with- 
in a few hours after the gi*aiu is cut. Attention is drawn to the need for 
further research to devise means for removing more of the high moisture weed 
seed at the combine. 

Effect of weather conditions on the moisture content of standing grain, 
0. O. Ceomek, J. S. Cobb, and II. B. Josephson (Agr, Engln,^ 10 (1929), No, 2, 
p. 5^y figs. 4 )- — Investigations conducted at the Pennsylvania Experiment Station 
are briefly reported which showed that there was a steady decrease in the 
moisture content of wheat and oats from 9 o’clock in the morning until 6 or 
even 7 o’clock in the evening, even though the relative humidity began to in- 
crease after about 2 p. m. During different days the grain lost from 3 to 8 per 
cent in moisture conteui, depending upon weather conditions, which was par- 
tially or wholly taken up the following night depending upon atmospheric 
conditions. 

The daily loss in moislure content varied inversely with the average daily 
relative humidity. The moisture content of the wheat increased from 3 to 6 
per cent overnight from heavy dews, and 0.5 in. of rain at night increased 
it 83 per cent. No deflnito hour in the morning for starting the combine is 
indicated by those findings since it appears to depend entirely upon weather 
conditions. 

Some preliminary rosult.s of grain drying studies, W. M. Huest (Agr, 
Engin,, 10 (1929), No, 2, pp. 6*f, 62, fig. 1), — In a brief contribution from the 
U. S. D. A, Bureau of TMiblic Roads an ac(*ount is given of experiments con- 
ducted on the drying of grain, spi^cial attention being drawn to the methods 
and equipnioiit. 

The data secuirod showed that wheat was reduced from ]S to 14 per cent in 
moisture content in from api)roxi mutely 40 to 80 minutes, dei)ending largely 
upon the rate at which h(»at was supplied. The number of British thermal units 
supplied by the heuU»r in drying the grain varied from about 14,320 to 10,240 
per bushel. The results also socmied to .show that the quantity of air forced 
tlirough the gniin is slgnitlcanl only in so far as it affects the number of 
British thermal units .supplitMl The results indicated that the heal require- 
ments for drying wh<»at under the test coiidilious are equivalent to about 1 lb. 
of coal per bushel of wheat at 100 per cent efilclcncy for the heating unit 

Germination tests showiMl slight variations throughout each test, regardless 
of the temperature to which the giniln was subjected. The rate at which the 
grain was drl<»<l had no <'lfect on the maximum test weight and the test 
weights of samples of grain dried under atmospheric conditions varied only 
slightly from those dH(»d quU*kIy under artificial conditions. 

Progress in grain drying in Now York, H. W. Rhex (Agr. Engln., 10 (1929), 
No. 2, p. 60, fig, /).— In a brief contribution from the New York Cornell Experi- 
ment Station the apparatus used in experiments on the drying of grain is 
described and illustrated. 

Studies of moisture content and drying of combined grain in Virginia, 
D, a Hmtsrtt (Agr, Engln., 10 (1929), No. 2, pp. 63, 64, fig. i).— Experiments 
conducted tit the Vlrghiia Experiment Station are briefly reported, the most out- 
51 220-*~20 " 0 
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standing result of whleli was the close relation found between the moisture 
content of wheat and the relative humidity. It appeared that rainfall does not 
affect the moisture content of standing wheat except as it causes a change in 
the relative humidity. 

The results further showed that the windrow method of harvesting should 
allow a longer harvesting day, since the windrow is drier in the morning than 
the standing grain. The daily variation of the moisture content of windrowod 
wheat is less than that of standing grain, which means drier wheat in the 
windrow in the morning. The indications are that standing grain absorbs less 
moisture from rain Ilian wlndrowed grain, but the windrow seems to dry more 
rapidly. 

Experiments on grain drying by natural ventilation indicated that simple 
naturally ventilated bins hold considerable promise for the east(‘rn farmer 
using the combine. 

Threshing with electric power, H. L. Gabvbb (Elect, Wehty 62 (1929), No. S, 
pp, 142 , 14 s, figs. 2). — ^The results of threshing tests with electricity are briefly 
reported which Indicated that a 10-h. p. motor will furnish sufficient power 
to operate a small threshing machine. The average power requirement was 
approximately 8.5 kw. when threshing a bushel of barley i)or minute. 

“ In the light of the tests so far conducted it would appear that eventually 
there may be a field for the application of electric power for threshing, par- 
ticularly on smaller farms where threshing is done from stacks near the farm 
building.” 

A hydro-electric farm installation, M. E. Haldane (8cot, Jour. Agr., 12 
(1929), No. 1, pp. 21--26, pU. 2). — A small hydroelectric scheme in Scotland Is 
described which has been employed for both domestic and agricultural pur- 
poses for a period of three years. 

Application of engineering to dairy production, H. B. Walker (Agr. 
Engin., 10 (1929), No. 2, pp. 71, 7S, flg. 1). — ^In a contribution from tlie Cali- 
fornia Experiment Station a review is given of the need and importance of 
engineering applications to dairy production. 

Poultry farm equipment, H. H. Aip (Illinois Sta. Giro. 333 (1929), pp. 20, 
flga. 33). — ^Practical information on poultry-farm equipment is given. 

Investigation of warm-air furnaces and heating systems, 111, A. 0. Wil- 
lard, A. P. Kratz, and V. S. Day (III. JJniv., Engin. Expt. Sta. Bui. 188 (1929), 
pp. 82, figs. 55).-— This is the fifth of a series of reports of the results of warm- 
air furnace research (B. S. R., 55, p. 290). A large amoant of data is presented 
and discussed rating to the crah-radiator type of furnace, the open-dome type 
of furnace, and with different furnace arrangements. 

Experiments on the effect of length of leader on the heat delivered at the 
register showed that the resistance of the leader pipe is of less impoilanco in 
the determination of heating effect obtainable than is the resistance of the 
stack where the stack ai-ea is less than the leader area. The pitch of the leader 
pipe is not an Important factor in the heating effect of a piping system having 
fixed heights between furnace and registers. It is more important to limit 
the length of leader pipe to first floors than to second floors. In designing 
systems on the basis of register air temperature, a uniform temperature should 
not be assumed to exist at the registers if much variation in the length of 
leader pipe exists. Instead, the individual pipe sizes should be based on their 
respective and correct register ah* temperatures. 

Experiments on warm-air leader-pipe coverings and surfaces showed slightly 
superior performance by air-cell Insulation over the entire test range. How- 
ever, the results were such as to place a doubtful value on the insulation of 



1929] 


BTJEAL EOOJTOMIOS AND SOCIOLOGY 


883 


bright tin warm-air leader pipes, except where these pipes are exposed to the 
chilling effects of leaky basement windows, are extremely long, or pass through 
cold walls. 

Experiments on the effect of elbows in leader pipes showed that an elbow 
in a pipe to a second-story register causes a reduction in heating effect of 4.9 
per cent, as compared with the same pipe without an elbow. The effect of one 
elbow in a flrsl-stoiy pipe causes a reduction in heating effect of 3.3 per cent. 

A comparison of floor and wall typos of registers showed that in the case of 
second-story floor register combinations in which an elbow at the top of the 
stack is necessary, the heating effect for a floor register combination is decidedly 
lower than for a wall register combination on the same stack. The choice be- 
tween floor and wall types of register combinations should favor that system 
which offers the least resistance due to elbows or angles. In the case of register 
combinations on flrst-story pipes, the results indicated that for a given register 
air temperature the baseboard register combination has slightly less heating 
capacity than the floor register combination, although the particular arrange- 
ments of flttlngs used may have a marked effect on performance. 

Handbook of domestic oQ heating, edited by H. F. Tapp {New York: Amer. 
Oil Burner Assoc., 1928, pp. 38S, figs. 153). — ^This handbook gives information 
concerning the problems of combustion and heating that is necessary in the 
use of oil heating equipment. It contains the following chapters: Definitions 
and terms, heat transfer and heating requirements, oil as fuel, characteristics 
and properties of fuel oil, comparative fuel costs, fuel oil combustion, oil burners 
and controls, oil fuel storage, oil pumps and piping, boilers and furnaces, hot 
water and steam heating systems, warm air heating. Inspection and survey of 
heating plant, installations and tests, sales and service, ordinances and oil heat- 
ing, oil heating and the architect, and miscellaneous tables and information. 

Farm home planning, M. Johnson (Arkansas 8ta. Bui 231 (1928), p. 50 ). — 
The average farm home visited was a o«ne-story frame structure, with 2 porches, 
approximately 6 rooms, and an average of 1,169.74 sq. ft. of floor space. The 
majority of these homes were deficient in natural lighting, the ratio of window 
area to floor space being 1 : 8.34 to 11.47. Bedroom space was also deemed in- 
sufficient, and only 3.24 per cent of the houses were plastered. Less than 20 
per cent had running water with plumbing fixtures, electricity, or laundry 
equipment. Farms of 120 acres or more had notably more conveniences than 
those with smaller acreages. 

EUBAL ECOUOliaCS AND SOCIOLOGY 

[Papci*s presented at the nineteenth annual meeting of the American 
Farm Economic Association] (Jour, Fao'in Boon., 11 (1929), No. 1, pp. 1-167, 
18Jhl91, figs. 9).— Included are the following papers and discussions thereon 
presented at the meeting at Chicago, lU., in December, 1928: The Farmer's In- 
terest in the Great Lakes-St. Lawrence Waterway Project, by B. G. Nourso 
(pp. 1-23) ; Who Gets the Benefit of Improvement in Agriculture? by H. H. 
Brdman (pp. 24-45) ; The Bureau of Agricultural Economics Estimates of Agri- 
cultural Income in the United States, by H. B. Tolley (pp. 46-63) ; The Gasoline 
Engine and the Farmer's Income, by W. L King (pp. 64-78) ; Continuous Eco- 
nomic Information Readily Available to Farmers, by C. Williams (pp. 79-94) ; 
Research Problems Involved in Providing Continuous Economic Information to 
Farmers, by J. W. Tapp (pp. 95-107) ; Encouraging the Fanner to Take Agri- 
cultural Outlook Material and Use It, by V. B. Hart (pp. 108-127) ; Progress 
in Price Analysis and an Appraisal of Success in Price Forecasting, by O, a 
Stine (pp. 128-140) ; Outlook for the Apple Industry, by M. R. Cooper (pp. 
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141-151) ; and Seasonal Adjustments of Production and Consumption in Fluid 
Tvrnir Areas, by F. F. Lininger (pp. 15^167). Tbe proceedings of the meeting 
and the reports of the officers and committees are also given. 

Agricultural ecouomics, JT. E. Boyle (PhilcdBlphici OAid Jj>ndonc J, B, LippUir - 
cott Co., 1928, 3. ed., rev., pp. IX+519, figs. 96).— A revised edition of the text 
previoudy noted (E. S. B., 45, p. G91). 

Economics of consumption, W. 0. Waite (New York and London: McOtaw- 
Bill Book Go., 1928, pp. X//-f2d3, figs, This book is intended especially for 
the use of household and market economists and for a course for home economic 
students having some acquaintance with the principles of economics. Following 
a chapter on the nature of the consumption problem, the material is arranged in 
chapters grouped under the headings of the system of prices and the consumer, 
the choice of goods, administration of the individual income, and social problems 
of consumption. 

Reseai*ch as a basis for an agricultural policy and program, U. E. Ebdman 
(Jour. Farm Boon., 10 (1928), No. 4, pp. 525-535) .—This paper, presented at the 
meeting of the Western Society of Farm Economics at Berkeley, Calif., July 7, 
1928, outlines the fields that should be considered by a division of agriculturid 
economics in a State agricultural experiment station. 

Development, methods, and results of agricultural economic research in 
the United States, S. von Fbauendobiee, trans. by A. M. Hannay (Ber. Landw. 
Eeichsmin. Bmdlir. u. Landw. [Gcr??wiw], n. aer., 8 (1928), No. 1-2, pp. 7(X-88; 
Irans. in Jour. Farm Boon., 10 (1928), No. S, pp. 286S11).—A description and 
discussion of the development and results of research in agricultural economics 
and rural sociology in the United Slates. 

Agricultural economics, 0. S. Obwin (In Agricultural Reaearch in 1921. 
L&ndon: Roy. Agr. Boo. England, 1928, pp. 55-75). — Short summaries are given 
of the research work during the year on costs of production and financial results 
of farming, marketing, cooperation, farming policy, cost accounting, rents and 
prices of agricultural land, and efficiency of labor. 

Trends in the agriculture of the hard winter wheat belt, W. E. Grimes 
(Jour. Land and Fub. Util Boon., 4 (1928), No. 4i PP. 341-354). — ^A companion 
article to that by Lattimer previously noted (B. S. B., 60, p, 384). The changes 
that have taken place since the war in land values, cropped acreages, acreage in 
wheat, production methods, and use of home conveniences in the parts of Ne- 
braska, Kansas, Oklahoma, Colorado, and Texas forming the hard winter wheat 
belt are discussed. 

Types of farming in Iowa, 0. L. Holmes (Iowa Bta. Bui. 255 (1929), pp. 
113-166, figs. 15).— This bulletin presents the results of a study to determine the 
general character of the farming in different parts of Iowa and the forces and 
conditions that have created the various types. It is based chiefly on informa- 
tion collected by the U. S. Bureau of the Census and the State Department 
of Agriculture. 

Maps are included showing by townships the percentages of farm land in 
com, oats, wheal, hay, and pasture in 1925 ; the number, January 1, 1925, of 
hogs and beef cattle per 100 acres, of dairy cattle and horses and mules per 
1,000 acres, and of poultry per 10 acres of farm land; and the acreage of 
woodland and waste land. Other tables show the normal annual precipitation, 
average length of growing season, types of soil, type-of-farmlng areas, and the 
gross Income of farmers, 1924, by chief sources and for the type-of-farmlng 
areas. 

The factors determining the types of farming and the problems of readjust- 
ments in the several areas are discussed. 



19291 


RUBAIi ECOlSrOMIOS AKD SOCIOLOGY 


885 


Systems of forming for the hill sections of Mississippi, L. E. Long ana 
R, S. Kiter (Mississippi Sta, Buk 251 (1928), pp, 50, figs, 15).— This bulletin 
reports the results of a study made in Choctaw County in cooperation with 
the Bureau of Agricultural Economics, IT. S. D. A., preliminary reports of 
which have been previously noted (E. S. R., 55, p. 181 ; 56, p. 781 ; and 69, p. 
87). It is based upon survey records obtained from 15 farms in 1920, 12 in 
1921, 1C in 1922, and 21 in 1923, and detailed cost records from 24 farmers in 
1924, 19 in 1925, and 19 in 1926, the records from 17 farms covering the entire 
3-year period. 

The physical characteristics of the section and the effect on crop and live- 
stocfe adaptation are discussed briefly. An analysis of the data obtained is 
made showing the material and labor requirements for the production of dif- 
ferent crops, work stock, milch cows, hogs, sheep, and poultry, and the ex- 
pected prices of marketable products. 

Suggested systems of farming are outlined for farms with 40, 70, and 120 
acres of cropped land, showing the crop and feed requirements and the estimated 
production, expenses, and returns. Information and forms are given to assist 
farmers in planning their individual farms. 

Progress report on cost of production route in Jones County, Missis- 
sippi, 1027, L. E. Long and J. R. Ai.len (Mississippi 8ta. Bui 256 (1928), 
pp, 35). — ^The data for the first year’s records from 19 farms are tabulated and 
discussed. Tables are included showing for each farm the Investment, receipts, 
changes in inventory, value of products, value of items furnished the home, value 
of family labor, expenses, farm Income, value of operator's labor, and return 
on investment; costs by items per acre, per pound, and per bushel or other 
units of production In producing cotton, com, hay, sweet potatoes, sugar cane 
for sirup, and garden and truck crops; number of hours of man labor and 
horse and tractor work required for different operations, and amounts of seed, 
fertilizers, etc., required per acre for the different crops ; and cost by items and 
feed requirements in maintaining work stock and milch cows and in producing 
poultry and pork. 

This study was made in cooperation with the U. S. D. A. Bureau of Agricul- 
tural Economics. 

Farm cost studios in tho United States, M. K. Bennett (Food Research 
Inst, IBtanford Vniv.'\ Miso, Puh. 4 (1928), pp, XV+289, figs. J2).— This sttdy 
describes and evaluates tho past and present work in tho United States in col- 
lecting and analyzing statistics of farm costs of production. Its main purpose 
is to point out the miRinteri>retations that have been made of the existing doc- 
trines of price theory. 

Tho sources and types of farm cost statistics and the development of and 
objectives in farm cost investigations are described ; the methods of collecting 
cost data, the significance of accounting principles, and the nature of variations 
in farm costs are discussed ; and the cost studies undertaken for the further- 
ance of farm management and those undertaken to infiuenco prices are analyzed 
and discussed, special attention in the latter case being given to the relation 
of agricultural costs to agricultural prices and to the theories underlying the 
use of farm cost data in price fixing and in tariff making. Account keeping for 
farmers and the dev^opment of principles of accounting are not discussed, and 
the measurement and causes of farm prosperity only briefly. 

The author concludes that “ statistics of money costs per unit of product are 
of negli^ble value in a program Intended to increase farm efficiency ; they con- 
tribute next to nothing to the theory of costand-prlce relationships in agricul- 
ture ; and they do not provide a sound basis for price fixing or for tariff making. 
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Such data as are of value for farm management purposes are not statistics of 
money costs per unit of product.” 

It is believed, however, that farm efficiency can be increased through work 
with farm accounts. The nucleus of a program for such work would be the 
teaching of simple accounts to farmers and the establishment of cooperative 
farm management services in which the farmers bear the greater iwirt of the 
expense for supervisors. 

Farm prices andl the value of gold, t, If, J. li. Commons (North Amcr. Rev., 
225 (1928), Non. /, pp. 21-41, flos. 2; 2, pp, 106-211).— Vavt 3 compai-es the 
stabilization of values of manufactured goods and nonagricultural raw materials 
with the fluctuations of values of agricultural products, especially cotton and 
wheat. These are connected with the changes in the value of gold expressed in 
the “ index number ” of prices, and with the operation of the Federal reserve 
system in regulating the value of gold. 

Part 2 discusses the effects of changes in the tariff, the loans to European 
countries for war and productive purposes, and the payments of interest and 
principal of such loans upon the gold supplies, and the changes in the rediscount 
rates and prices in the United States and foreign ccmiitrles. 

While tariff reduction, war debt cancellation, cooperative marketing, farm 
r^ef, and other methods would better farm pricOvS, the author believes they 
would be inadequate, as their results can be nullified unless the Federal reserve 
system stabilizes the value of gold through the use of its power to control both 
the price and volume of credit. 

Farm leases, compiled by R L. Adams ([Berkelci/, Oallf,, 1028], pp. [f3(?]). — 
This Is a mimeographed collection of forms of leases covering field crops (irri^ 
gated and dry farmed), delta lands, alfalfa, rice, potatoes, orchards, dairies, 
truck, and pasturage. Forms of renewal and assignment of leases and special 
provisions in leases, together with an index to selected paragi’aphs in the fo-rms 
given, are also included- 

The pre-ownership steps on the “ agricnlinral ladder ” in a low tenancy 
region, 0. F. Wehrwein (Jour. Land and Pub. Util. Lean., 4. (1928), No» 4> PP* 
417-425, flgs. 2). — ^The study reported on was based upon data from 201 of the 
267 faim occupiers in Newton Township, Manitowoc County, Wis., a dairying 
township with a percentage of farm tenancy of only 4.14, with CC.O per cent of 
the farmers born in the township, and 68.86 iper cent of present owners related 
to the immediately previous owners. Of the 201 oc*cupiers, 48.3 per cent ob- 
tained their farms by inheritance and 61.7 per cent by working for wages, 27 
and 16 per cent, respectively, having worked at other rural occupations than 
farming and in urban occupations. 

The problem of agricnlttiraX credit in Rumania, D. Tuvara (Lg Probl5me 
dll Credit AgricoJe en Roumanie. Paris: Edouard Dnchemin, 1928, pp. 28S ), — 
The agricultural situation, the need for agricultural credit, the institutions and 
other agencies for furnishing such credit for different purposes and to different 
types of operators, the legislation regarding such credit since the war, and the 
proposals for bettering agricultural credit facilities are described and discussed. 

The assessment and equalization of real property in Delaware, M. M. 
DAtroHEBTr (Delaware 8ta. But. 159 (1928), pp. 51, figs. 8).— This bulletin pre- 
sents the results of a study based chiefly on the records of assessed valuation 
and sale price of the county boards of assessment of Driaware. Tables are given 
showing for the years 1921, 1924, 1926, and 1927 the ratio of assessed valuation 
to sale price grouped by sale values of $1,000 from zero to $12,999, $13,000 to 
$16,000, $16,000 to $26,000, and $25,000 and over, and the weighted average for 
property in Wilmington and for town, farm, and all property in each of the 
three counties of the State. 
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Other tables show for the different kinds of property in each county the 
rate of decrease of the ratio of assessment per $1,000 increase of sale value, 
1921, 1924, 1926, and 1927; the changes of distribution of size of farms, 1910, 
1920, and 1925; the inequality of assessments as shown by coefficients of dis- 
persion, the progress in equalization of assessments, the amount of taxes over- 
levied and underlevied, and the amount of school taxes wrongfully levied, 1921, 
1024, 1926, and 1927 ; and by counties for the four years the amounts of 
county taxes wrongfully levied on properties overassessed, and the percentages 
wrongfully levied due to differences in ratios of assessment. 

Graphs are included showing for each county for each year the ratio of 
assessment to sale value for different kinds of property, and for 1927 the rela- 
tion between sale value and ratio of assessment of properties of different values. 

The average ratios of assessment to sale price for the four years varied from 
64.9 to 77.6 per cent for Wilmington property, and from 69.3 to 73.6 per cent 
for town and 76.6 to 83.6 per cent for farm property in New Castle County ; from 
73.7 to 88.1 per cent for town and 80.4 to 92.6 per cent for farm property in 
Kent County ; and from 74.3 to 79.7 per cent for town and 82.6 to 103.6 per cent 
for farm property in Sussex County. Except for farm property in New Castle 
County and for Wilmington property, the ratios of assessment in 1927 diowed 
a marked tendency to decrease as the sale value increased. 

The coefficients of dispersion for the several years show that within the 
individual groups from 1921 to 1927, Wilmington property, Kent County town 
and farm properties, and Sussex County farm property became more equally 
assessed, and New Castle County town and farm properties and Sussex County 
town property became less equally assessed. Wilmington property and town 
property in Now Castle County were found to be escaping much of their share 
of the State school tax, due to their low assessment ratios. 

More frequent reassessments, better facilities to enable boards of assess- 
ment to make scientific assessments, and publicity of the ratios of assessment 
to sales price are suggested as methods of remedying the present unequal 
assessments. 

Appendixes illustrate the methods used in calculating the relation between 
activity of the market and the ratio of assessment to sale price, linear trend 
of the relation between selling price and the ratio of assessment, the average 
deviation and coefficient of dispersion, and the amounts mislevied by unequal 
assessments and the probable error of the average assessments. 

State systems of taxation for public schools. — The Wisconsin plan, 
F. H. Swift (Amor. SioJwol Bd, Jour,, 78 (1920), No, $, pp, 61, 62, This is 

the first of a scries of articles describing the systems used by different States in 
raising money for public school purposes. 

In 1026, 94.8 per cent of the Slate-fumlshed moneys for school purposes in 
Wisconsin was obtained by State taxes. More than 77.3 per cent was trans- 
ferred from the proceeds of income taxes, and part of the remaining 17.5 per 
cent was also paid from the same source. 

The apportionment of State school funds. — ^V, The IMassachusetts plan, 
F. H. Swift (Amen School Bd, Jour., 78 (1929), No. B, pp. 43-45).— This is the 
fifth article of the series previously noted (B. S. B., 69, p. 889). The principles 
of the Massachusetts plan are set forth as follows: (1) State aid should be 
given as a reimbursement for moneys previously expended, (2) a certain 
portion of State aid should be distributed to aU communities regardless of their 
wealth, (3) an important function of Slate aid is the stimulation of local 
effort, and (4) the responsibility rests with the State of equalizing the school 
burdens, revenues, and educational opportunities. 
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Tariff problems oi the United States, edited by H. T. Colungs (Ann. Amcr, 
Acad. Pout, mid Social 8cl., 1)1 {1929), No. 230, pp. X+290, pi i).— The part 
on agTicultnre and the tariff composed of papei*s on Farm Relief and the 
Tariff, by A. Capper (pp. 120-123) ; The Home Market for American Agricul- 
ture, by J. D. Black (pp. 124-130) ; Is the Agricultural Tariff Protective? by 
J. M. Oterstiiig (pp. 137-148) ; Some Aspects of Tariff Eomissions on Sugar, 
1876-1927, by R. H. Anderson (pp. 149-150) ; and Obsoi'vations on Foreign 
Markets for Agricultural Commodities, by T. J. Ilammatt (pp. 100-174). 

Other papers are included in the parts on reoxamiiilng American tariff prob- 
lems, making the tariff, foreign investments and the tariff, and international 
complications of the tariff. A brief bibliography on tariff and international 
trade is given (pp. 205-270). 

British food control, W. H. Beveridge {London: llvmplirep Milford, Oxford 
Univ. Prcbs; New Raven: Yale Univ. Press, 1928, pp. XX-f.^47, pi. 1, figs. Jf). — 
This volume is one of the British scries on the Economic and Social Illstory 
of the World War of the Carnegie Endowment for Inlornatioiial Peace. It 
reviews the British food control from August 4, 1014, to the end of Iho Min- 
istry of Pood, March 31 , 1921. 

When shall ne sell our corn? O. S. SiimiEED {Iowa 8ia. Giro. 113 {1929), 
pp. 23, flgs. 9). — ^This circular discusses the cost of storing com due to shrinkage, 
interest, insurance, and losses from vermin, rats, and mice; the increase of 
price due to rise in. grade and seasonal rise In price ; and tlio effect of large 
and small crops on seasonal rise in price. It was found that in 21 out of the 
last 23 years, storage was advantageous after a crop that was over 05 per cent 
of the average crop. 

A survey of milk marketing, F. J. Pkewett {Oxford: Clarendon Press, 1928. 
pp. ^^4, pi I, j?3).— This survey is based on the conditions in Wiltshire and 

Somerset and the city of Bristol, England, in June, 1927. The report covers 
the movement of milk ficom the farm; details of marketing organization; the 
distributive service of Bristol and (Slastonbury ; factory and depot organiza- 
tion ; cooperation ; costs, margins, and prices ; and the utilization of milk. 

The cooperative marketing of tobacco, O. B. Jesness {Kenhiehy Sta. Bui. 
288 (1928), pp. 271-396). — K general decription of the plan of organization, 
progress, and problems of and the results obtained by the Burley Association, 
together with briefer descriptions of other cooperative tobacco associations. 

Cooperative marketing of livestock in North Pakota, A. H. Benton and 
H. E. Seielstad {No'i'tn Dakota Sta. Bui 223 (1928), pp. 63, figs, IJ).— Using 
data gathered from 80 cooperative livestock shipping associations, the charac- 
teristics, operating methods, business practices, and the benefits and problems 
of such associations are described. The factors affecting the cost of marketing 
are discussed, and an analysis is made of the cash marketing costs of tlie 
associations marketing in South St. PauL 

The average costs per hundredweight in 1927 were cattle 70.27 cts ; hogs, 
79.98 cts.; ^eep, double-deck cars, 88.19 cts.; sheep, single-deck cars, $1.20; and 
anlxed cars 81.36 cts. Freight constituted fro>m 50 to 53 per cent, selling com- 
missions from 10 to 16 per cent, and all terminal charges, Including freight, 
from 80 to 86 per cent of the total marketing costs. In 1927 cooperative asso- 
ciations returned to members of each dollar of gross sales as follows : Cattle, 
89.4 cts., hogs 92.9, ^eep 91.9, and mixed shipments 90 cts. 

Appendixes include copies of a membership agreement, certificate of incor- 
poration, by-laws, data as to minimum carload weights and safe loading 
capacities of cars, etc. 

Mutual Irrigation companies, W. A. Hutchins {U. 8. Dept. Agr ., Tech. Bui 
82 {1929), pp. 5J).— This bulletin presents the results of an inquiry into the 
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operation of mutual, or cooperative, irrigation companies in the United States. 
The character and advantages of and the methods of organizing, financing, 
and operating such companies are described and Illustrated. 

An appendix includes a brief summary of the statutory provisions regarding 
corporations of direct concern to mutual irrigation companies ; of matters that 
should be covered by articles of incorporation, by-laws, and rules and regula- 
tions of such coini)anies; and of the control commonly exercised by the States 
in supervising, by the stockholders in the administering of, and by directors, 
officers, and the superintendent in the management of mutual irrigation 
companies. 

Cooperation in agriculture, H. 0. Fimsr {New York: John "Wiley & Sons; 
London: Chapman <& Jlall, 19^9, pp. figs. 19 ). — This book is the 

development of a set of lessons used in the University of Nebraska and con- 
sists chiefly of chapters describing (1) the organization and operation of co- 
operative associations for the marketing of grain, citrus fniits, raisins and 
prunes, cotton, tobacco, dairy products, livestock, wool, poultry and eggs, and 
other products; (2) cooperative buying enterprises; (3) miscellaneous coopera- 
tive enteiTrises ; and (4) cooperation in Denmark. The description of the 
marketing of grain is in considerable detail, marketing in that field being used 
as a type with which to compare the marketing of other products. Intro- 
ductory chapters define cooperation and describe the efforts of Robert Owen and 
the Rochdale pioneers. Other chapters discuss the fundamentals of successful 
cooperation, membership relations, orderly marketing and sales policies, and 
the future of the cooperative movement. 

An appendix includes the Nebraska cooperative law for associations having 
capital stock, suggested articles of incoiporatlon and by-laws for a cooperative 
elevator company, the Nebraska wheat-pool contract, agreements between the 
California Fruit Growers* Exchange and its district exchanges and between a 
district exchange and a local association, and the membership agreement used 
by many Minnesota cooperative egg and poultry producers* associations. 

Each chapter is followed by a list of suggested readings. 

Children in agriculture, N. P. McGnx (U. 8 . Dept Lalor, Children's Bur, 
Pnh, 187 {1929), pp. V+Sl, pis. 14 , fig. 1). — ^This publication summarizes the 
principal findings of the ‘published reports of investigations of the work of 
children in agriculture made by the Children’s Bureau, U. S. Department of 
Labor, and by other agencies. 

The kinds of work done by children on the principal crops; the hours of 
work, absence from and retardation in school, and inequality of opportunity 
for schooling of child workers on home farms; classes of workers, methods 
of recruiting, housing conditions, conditions of labor, and schooling of children 
hired in agriculture; and the outlook for children in agriculture are de- 
scribed and statistical tables are given. A section (pp. 47-66) covers the com- 
pulsory school attendance laws, child-labor laws of general application and 
those applying specifically to farm labor, and the regulations applying to 
labor camps in the several States. 

The farmer’s standard of living, B. L. Ktxkpatrick (New York and London: 
Century Co., 1929, pp. lXV'\+299, figs. 7).— This work is based upon data ob- 
tained in scientific investigations of farm family living by the U. S. Depart- 
ment of Agriculture, State universities. State experiment stations, other public 
and private institutions, and individuals. 

Standard of living is defined as "variety, quantity, and quality of the goods 
used to meet the physical and psychic, both personal and social, needs of the 
different members c(»mposlng the family (or group of families, on an average),’* 
Cost of living is accepted as the most satisfactory measure of the standard 
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of living, and is defined as “the value (dollars’ wortli) of goods used annually 
and the distribution of this value among the principal groui)^ of goods.” 

The material is discufased under the headings of iiitorost in farm family 
living; the standard of living defined; how the standard of living evolves; 
the prevailing standard of living of farm families; food used by farm families; 
clothing worn by farm families; home surroundings, housing, and household 
furnishings; household operation goods and services; health maintenance, life 
and health insurance ; advancement and iiersonal goods, facilities, and services ; 
factors which condition the standard of living ; accessibility of goods, facilities, 
and seiwices to farm families; investments, savings, records of expenditures, 
and budgets for farm families ; and the satisfactions of farming and farm life. 

The expansion of rural life, J. M. Williams (New York: Alfred A, Knopfs 
1926, pp, xyi+S46j figs. 7). — ^This book is tlie second of a series dealing with the 
psychological processes of rural development previously noted (E. S. E., 53, p. 
682), and continues the analysis from 1874 to the present time. Two periods of 
the expansion of rural life are distinguished, that from 1874 to 1900 being char- 
acterized by the author as the period of maladjustment and individualism, and 
that from 1900 to the present as the period of readjustment and cooperation. 

AGBICTILTTIEAL AND HOME ECONOMICS EDUCATION 

Effectiveuess of vocational education in agriculture, C. B. Myebs (Fed. Bd. 
Tocat. Fd. Bui. 82, rev. (1928), pp. X+60, figs. 16). — Tliis Is a repetition, after 
a 6-year period of the study previously noted (B. S. R., 61, p. C93), and brings 
the data regarding pupils reported out of school as of April, 1922, and those 
leaving since, up to dale as of April, 1927. Thirty-one of the States reporting in 
1922 furnished follow-up data, and 43 States furnished data for pupils leaving 
school since April, 1922. 

The data are analyzed under the following headings : The increase In numbers 
of persons vocationally trained in agriculture, influence of vocational instruction 
in agriculture upon high-school mortality, occupations followed by former stu- 
dents of vocational agriculture, miscellaneous factors affecting the farming 
status of former students of vocational agriculture, tendencies in the develop- 
ment of vocational instruction in agriculture, extent to which cx-high-school 
students who have not studied agilculture engage in farming, and other occupa- 
tional studies. 

Home economics education: Organization and administration, A. S. 
Baylor et al. (Fed. Bd. Vocat. Ed. Bui. 28, rev. ed. (1928), pp. V+70).--X 
revised edition of a bulletin previously noted (B. S. E., 48, p. 290), in which 
material modification has been made to conform to improved standards and 
changes of poll(^. The general provisions of the Smith-Hughes Act, the special 
provisions thereof relating to home economics education in all-day schools, part- 
time schools or classes, and evening schools or classes, and the training of 
teachers are discussed. Information and suggestions are given to assist the 
Slates in the organization and administration of home economics classes under 
the act. 

Laboratory manual of general nodcrobiology, B. B. Fred and S. A. Waks- 
MAN (New York and London: McChraW’Hill Book Co., 1928, pp. Vin-\‘li5, 
figs IP).— -A manual designed especially for studmits “working with soils or 
with organisms isolated from the soil,” 

Zoology for high schools, J. F, CIalvebt and J. H. Cameron (Toronto: Edu- 
cational Book Oo., 1928, pp. VIII-\-S44, figs. 84S). — A. high school textbook 
authorized by the Minister of Education for Ontario. 
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Nutrition in health and disease, L. F. Coopkb, E. M. BABBiai, and H. S. 
Mitcheil {Philadelphia and London: J. B. Lippmcott Co., 1928, pp. vni+5’14, 
figs. 103). — ^This volume has been prepared essentially as a textbook for nurses 
and as such Is arranejed to co'^er two courses— principles of nutrition and 
cookery and diet in disease. The subject matter for tlie fU'st course is pre- 
sented in three parts, dealing, respectively, with principles of nutrition, food 
selection, and cooking for the sick and convalescent Each chapter is arranged 
for a single lesson, those in part 1 to cover 15 1-hour class periods, part 2, 
%-hour periods, and part 4 corresponding 1 and %-hour laboratory periods. The 
course on diet and disease is given in 14 l-hour lectures. An appendix presents 
useful tables for dietary calculations, suggestions to teachers, and a list of 
helpful reference books and journals. As stated in the preface, “this book 
presents the newer ideas in both the principles of nutrition and the practice 
of dietetics, based upon the most recent experimentation and study as well as 
upon the established knowledge of earlier research findings.” 

Food, health, vitamins, R. H. A. and V. G. Pijiimeb {London and ^ew Yoriz: 
Longmans, Green d Co., 1928, S. ed., rev., pp. VIII -^-1 20, pi. 1, figs. 12). — ^A revi- 
sion of the nontechnical handbook, Pood and Health (E. S. 11., 60, p. 791). 

Fundamentals of bio-chemistry in relation to human physiology, T. E. 
Parsons {Cambridge, Eng.: W. Seller d Sons, 1927, $. ed., rev., pp. XII -^308. 
pi. 1, figs. 22). — ^This is the third edition of the volume, the first edition of which 
has been noted previously (E. S. B„ 49, p. 559). 

Ohemistry and the food industries {Indus, and Bngin. Cliem., 20 {1928), 
No. 12, pp. 1286-1827, figs. 27). — The papers listed below were presented at a 
symposium held at the seventy-sixth meeting of the American Chemical Society, 
Swampscott, Mass., September 10-14, 1928: Chemistiy and the Oaiming In- 
dustry, by W. D. Bigelow (pp. 1286-1289) ; Chemistry and the Beverage In- 
dustry, by P. M. Boyles (pp. 1280-1292) ; Chemistry and the Baking Industry, 
by 0. B. Moribon (pp. 1292-1204) ; Chemistry and the Cocoa and Chocolate 
Industry, by P. 0. Gephart (pp. 1295-1297) ; Chemistry and the Preserve, or 
Jam and Jelly Industry, by 0. P, Lathrop (pp. 1298-1301) ; Relation of Chem- 
istry to tlie Citrus Products Industry, by 0. P. Wilson (pp. 1S02-1307) ; Chem- 
istry and Ihe Flavoring Extract Industry* by B. H. Smith (pp. 1307-1309) ; 
Ohemistry and the Shortening Industry, by M. B. Graft (pp. 1309-1312) ; 
Ohemisti-y and the Dairy Industry, by G. E. Holm (pp. 1312-1315) ; Relation 
of Chemistry to the Spice Industry, by J. Glassford (pp. 1316, 1317) ; Chem- 
istry and the Breakfast-Pood Industi*y, by W. S. HUpert (pp. 1318, 1319) ; 
Chemistry and Pood Regulation, by P. B, Dunbar (pp. 1320-1322) ; The Service 
of Chemistry to the Milling Industiy, by 0. O, Swanson (pp, 1322-1324) ; and 
Research in tlie Confectionery Industry, by H, S. Paine (pp. 1325-1327). 

The relative cost of nutrients in vegetable foods, H, B. Thompson, h. 
Peblt, and B. T. Fillmore {West. Sosp, and Nurses Rev., 12 {1928), No. S, 
pp. 27-29, 52). — ^In this Investigation of variations in price and approximate 
weight of the edible material in common vegetables purchased in different 
markets of lios Angeles, it was found that although the prices for the same 
product did not vary greatly in different localities there were marked differences 
in the unit amounts, such as the number of vegetables in a bunch, size, and 
weight, and also in quality. In celery the lowest and highest weights purchased 
at the same price were 210 and 630 gm. On the other hand, fresh onions tcom 
two differm markets purchased on different days at the same price varied in 
weight by only 0.6 gm. Data are reported in two tables on the comparison of 
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initial weight, market price, and percentage waste in the vegetables arranged 
in ascending oixier of cost per 100-gm, portions and on the weights of the edible 
portion, carbohydrate, calcium, phosphorus, and iron in 5 cts. worth of vege- 
tables at average prices. 

A note on quantitative methods of measuring the nutritive value of 
proteins, H. H. Mitchell (Biochem. Jour., 22 (1928), No. 5, pp. J323-1326 ). — 
This paper consists chiefly of a refutation of the criticisms of Koii concerning 
the author’s method of determining the nutritive value of proteins (E. S. U., 59, 
p. 291), with a discussion of the difCerence in signlflcanoe of this method and 
that of Osborne, Mendel, and Ferry, with which it was compared. 

Points to keep in mind when buying and cooking potatoes, X, II, M, H. 
Given (Home Boon, and Amer. Food Jour., 6 (1928), Nos. 11, pp. 3H-313, $34, 
figs. 18; 12, pp. 355, 5d8).— Among the points included in this nontechnical dis- 
cussion of potato selection and cooking are tests for determining cooking quali- 
ties, classification of well-known varieties of potatoes according to their suita- 
bility for different methods of cooking, the causes of mealiness, sogginess, and 
waxiness in cooked potatoes, and various methods of cooldng potatoes. 

IVlilk consumption in eighteen small Alabama communities, (J. N. Leach 
and L. 0. Fkank (Puh. Health Rpts. [U. <Sf.3, 43 (1928), No. 45, pp. 8£^55-2<)57).— 
Detailed surveys made In 1926 of the per capita milk consumption of 16 small 
eommimities in Alabama are summarized. The total daily per capita consump- 
tion by communities varied from 0.66 to 1.44 pints, with an average of 0.96. 
Averaged by race, the per capita milk consumption in 0 of the towns studied 
averaged 1.23 pints for the whites and 0.49 pint for the negroes. 

Metabolism of undernourished children, VI, VII, (Amer. Jour. Diseases 
Children, $6 (1928), Nos. 5, pp. 6, pp. 1151-1172). -Continuing the 

series previously noied (B. S. E., CO, p. 91), two papers are presented. 

VI. Calorie balance, 0. 0. Wang, M. Frank, and M. Kaucher. — ^The authors 
have determined the caloric balance of 10 normal and 26 undernourished chil- 
dren, most of whom had served as subjects in previous studies of the series. In 
all 52 series of determinations were made. The data are reported by groups 
according to the classification followed throughout the series and also in order 
of decreasing intake of calories per 24 hours regardless of the degree of under- 
weight. A table is included of the relation of the weight of the feces to the 
caloric balance. In order to determine the use in the body of the calories 
absorbed, a comparison was made of the caloric intake per kilogram and the 
calories utilized in excess of the basal requirements as calculated from the 
average dally gains in weight. 

No differences were found in the power to absorb food materials or in the 
caloric utUiziition of normal and underweight children. The percentage of 
absorption was the same In all groups regardless of the degree of underweight 
or of the actual caloric intake. The actual caloric utilization varied directly 
with the caloric intake, the ratio between the two being constant at 1.09. The 
percentage utilization was entirely independent of the fecal weight or the actual 
loss of heat either in the feces alone or in the feces and urine combined. 

VII. Hfteot of high and low protein diets on the nitrogen and caloric balance 
of undernourished children, 0. O. Wang, J. E. Hawks, and M. Kaucher.— Two 
series of metabolism experiments were conducted on 8 normal and 9 under- 
nourished children from 4 to 12 years of age, using in the first series a high 
pro^ and in the second a relatively low protein diet. The diets were planned 
to fu^ an equal number of calories, with 2 and 4 gm., respectively, of protein 

Mogram of body weight In actual practice, however, the high protein 
diets furnished from 76.3 to 122.4 calories, with a nitrogen range of from 0.436 
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to 0.682 gm., and the low protein diets from 51.1 to 97.2 calories, with a nitrogen 
range from 0.201 to 0.404 gm. per kilogram of body weight. 

On both diets the percentage utilization fell within the range reported in the 
previous study, but was slightly higher on the low protein than on the high 
protein diet. The caloric losses in all groups, both in the urine and the feces, 
were higher on the high protein than on the low protein diet. On the high 
protein the percentage retention of nitrogen was about the same for normal 
and undernourished children, but on the low protein the retention was higher 
for the undernourished than the normal children. The nitrogen storage per kilo- 
gram of body weight was twice as high for the undernourished children on the 
high as on the low protein diet. In all groups the gains in weight were much 
greater on the high protein than on the low protein, tliis being more marked in 
the undernourished than in the normal children. 

The authors conclude that a high protein diet is especially beneficial for 
underweight children, and that probably the beneficial effects of the addition 
of milk to the diet of the undcrnouribhed child are due in large part to the in- 
crease in the quantity of protein of excellent quality. They recommend a diet 
containing 4 gm. of protein per kilogram of body weight for undernourished 
children, and are of the opinion that the diet of all children, normal or under- 
weight, should contain 1 qt, of milk daily, not only on account of the content of 
calcium and vitamins in the milk, but especially for its protein content. 

Lactose metabolism in women, O. Watkins {Jour. Biol. Ohem.t 80 {1928), 
No. 1, pp. 33-66, fig. 1). — ^An extensive series of observations on lactose excretion 
in normal, pregnant, and lactating women is reported, with results indicating 
that certain peculiarities in lactose metabolism are associated with sexual activi- 
ties in women. During the last stages of pregnancy there was found to be a 
more or less constant excretion of small amounts of lactose. In the few days 
before delivery there is a sudden and very marked increase in the excretion of 
lactose, followed after delivery by an immediate drop to a low level, which con- 
tinues for from 2 to 5 days and is then followed by a sudden rise and marked 
fluctuations during the first week of lactation, after which normal values are 
gradually obtained. 

The tolerance to ingested lactose of most normal women in the intermenstrual 
periods was found to be about the same as that of normal men, about 10 gm. 
daily. Menstruation and pregnancy apparently increased the tolerance for 
lactose, but during lactation the tolerance was normal. The interpretation of 
these findings is thought to lie within the field of endocrinology. 

Metabolism {Chinese Jour. Phgsiol., Bpt. Ser., No. 1 {1928), pp. [6] +195+ 
ITT, pi. 1, figs. 12). — The collection of papers listed below represents various 
experimental and statistical studies conducted under the auspices of a committee 
appointed in September, 1926, by the China Medical Association and the Chinese 
Phjrsiological Society to study the basal metabolism of the Chinese. It is noted 
in the committee report that the data thus far obtained are not sufficient to settle 
the question as to whether or not there is a racial difference between the basal 
metabolism of the Chinese and that of westerners, but serve simply as a pre- 
liminary report, with suggestions for further work. The individual reports 
and authors are as follows: Calculation of the Isormal Pelidisi Index for the 
Chinese (pp. 1-12) and Calculation of the Body-Surfhce Area of Chinese (pp. 
13-24) , both by P. H. Stevenson ; Estimation of the Surface Area of the Chinese, 
by S- S. Waddell, C. H. Han, and X. P. Ch’en (pp. 25-31) ; Basal MetaboUsm 
in Ajnthropology (pp. 33-88) and A Eespiratlon Apparatus for a Metabolic Study 
of the Various Subdivisions of the Human Race (pp. 3WS8) (H S. R., 69, p. 
891), both by F. G. Benedict; Basal Metabolism of Chinese and Westerners, by 
H, Q. Harle (pp. 69-79) ; Addendum to Professor Earle’s Report: Data and 
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Observations on Several Factors Influencing Basal Metabolism in China, by* 
H. Necheles (pp. 80-92) ; The Blood Pressure of Chinese in China and in the 
United States of America (pp. 9S-96) and Physical Measurements in Chinese 
(pp. l(yr-117), both by C. L. Tung; Pulse Rates and Ratios in Chinese Students,, 
by H. S. D. Garven (pp. 97-105) ; Normal Variations of Blood Chemical Constit- 
uents in Chinese, by S. M. Ling (pp. 119^122) ; Nitrogenous Melabolism in South 
China, by S. Y. Wong (pp. 123-127) ; Diet of CooUes in Changsha, by M. N. 
Powell (pp. 129-133) ; Studies of Dietaries in Peking, by H. and D. Y. Wu (pp* 
135-152) (B. S. R., 56, p. 793) ; and Nutritive Value of Chinese Foods (pp. 153- 
186) (see below) and Heredity, Environment, and Physiological Average (pp. 
187-195), both by H. Wu. 

Nutritive value of Chinese foods, H. Wu (Chinefic Jour. Physiol., Rpt. Scr.^. 
No. 1 (1928), pp. 153-186).-— Included in this report are extensive tables compiled 
from various sources of the proximate composition and fuel value per 100 gm. 
and per catty of Chinese animal and vegetable foods and wines ; the percentages 
of calcium, phosphorus, and iron in the edible portion of some Chinese foods ; a 
classified list of vitamin values *, and the biological values of the protein of a 
few of the main articles of diet. In the table of food composition, the scientific 
and the Chinese names of the food are included. 

The basal metabolism of some Australian aborigines, H. S. H. Wabdlaw 
and C. H. Horsley (Aust. Jour. Expt. Biol, and Med. ScL, 5 (1328), No. Jf, pp. 
263-B12, fig. 1).— Basal metabolism determinations are reported for 8 full-blooded 
male Australian aborigines and 1 half-caste. The determinations were made by 
the open circuit Douglas bag method under the usual precautions for complete 
rest. 

The minimum, maximum, and average values for 7 of the full-blooded sub- 
jects were 54,5, 72, and 69.3 per cent of the Aub-Du Bois standards. One of 
the subjects who had a much greater muscular development and more energy 
than the others and the half-caste subject had values slightly above these 
standards. With these two exceptions the data were considerably lower than 
those reported by Hindmarsh for white Australian subjects (B. S. R., 59, p. 
289.) This is thought to indicate racial differences, although it is suggested 
that the low values obtained may be due in part to the lethargic habits of life 
of the subjects, their physical development, and the climate. 

Feeding experiments with a diet low in tyrosine, n. D. I.iIOHTrody and 
M. B. Kenyon (Jour. Biol. Chcm., 80 (1928), No. 1, pp. 149^153, fig. 7).— A lim- 
ited amount of evidence is presented that growth of rats, at least for the ex- 
perimental period of 12 weeks, is independent of the tyrosine content of the 
food. 

The infiuence of iodine upon the growth and metabolism of yeasts, J. E. 
Greaves, 0. B. Zobejll, and J, D. Greaves (Jour. Bact., 16 (1918), No. 6, pp, 409- 
-{3(}).— Iodine in amounts as small as 1 part per million has been shown to 
accelerate the growth of yeasts in Mayer’s nutrient solution prepared from 
specially purified reagents. A possible relationship of iodine to bios is 
suggested. 

Observations bearing on the determination of vitamin A, E. M. Nelson 
and D. B. Jones (Jour. Biol. Ohem., 80 (1928), No. 1, pp. 215-226, ligs. 3).— 
This paper consists chiefly of a criticism of the United States Pharmacopoeia 
method for the vitamin A assay of cod-liver oil. In the opinion of the authors, 
the chief defect is the lack of provision of vitamin D which makes the i>eriod 
of depletion of vitamin A irregular and unreliable. If vitamin D Is supplied, 
ophthalmia usually develops before grovTth ceases, so that when the recom- 
mended technique is followed the animal may be in too severe a condition to 
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respond to tlie low levels o£ vitamin A recommended. In tlie aiitliors’ experi- 
ence permanent cure of ophthalmia does not take place unless the level of vita- 
min A fed is high enough to permit growth of the rat at about its maximum 
rate. 

A comparison of tho cui’e of ophthalmia and the amount of grovsrth as criteria 
of vitamin A potency is reported, with the conclusion that the latter is more 
reliable but that observations on the presence and change of severity of oph- 
thalmia are essential. 

In applying the pharmacopoeia method to buttcrfat, results were obtained 
in agreement with those reported by Sherman and Hessler (B. S. R., 57, p. 
203) in that the addition of vitamin D in generous quantities did not affect 
the rate of growth during the test period. The butter used had about Hs the 
vitamin A potency and less than the vitamin D potency of a good grade 
of cod-liver oil. 

A new process for the separation of the vitamin fraction from cod liver 
oU, J. K. Mabcxis (Jow\ Biol. Chem., 80 (1928), No. 1, pp. 9-74).— The process 
described consists essentially in preparing an alkali soap magma of the oil 
by limiting the amount of water and alcohol during saponification, extracting 
the magma with ethylene dichloride, and distilling the extract in vacuo. Two 
methods of preparing the magma are outlined. One is the cold saponification 
process involving the saponification of the oil with concentrated aqueous alkali 
in the presence of a small amount (less than 1 per cent of the amount of cod- 
liver oil used) of alcohol. Under these conditions a vigorous exothermic action 
takes place. In the other method the magma is prepared by saponifying the 
cod-liver oil in homogeneous solution with alcoholic alkali as in the usual man- 
ner, distilling off tlie alcohol, and adding a limited amount of water. The first 
of the two methods is considered preferable if suitable stirring arrangements 
are available. The new process is considered to be superior to the old methods 
of preparing fat-soluble vitamin concentrates on account of tho fact that ethylene 
dichloride is practically noninflammahle, forms no explosive products, has a 
low solubility for water, distills at low temperature in vacuo, and is heavier 
than the soap solution, making it possible to draw off the active material with- 
out exposure to air. The concentrate is said to have the complete vitamin A 
and D potency of the original oil. 

Protein and vitamin B, G. A. Habtwell (BiocJiem. Jour., 22 {1928), No. 5, 
pp. 1212-1220, flff. 1). — ^Tlie author has extended her theory of the relationship 
of protein to vitamin B to a comimrison of the relative requirements for vitamin 
B of different proteins, with the conclusion that edestin requires more yeast 
extract than either <*aNoln or egg albumin for normal metabolism in young 
growing rats. Marmite aiitoclavcd at 120® 0. for from 4% to 5 hours was 
equally satisfactory. Inasmuch as in most of the experiments the rats were 
not kept on raised screens and consequently had access to the antineuritic 
vitamin in their excreta the results appear inconclusive. 

Studies on tho action of a diet low in vitamin 0 on pregnant women, 
fetnses, and newly born infants [trans. title] {Munohen. Med. Wchneohr., 75 
(1928), No. 49, pp. 2087-2090).— This paper on the effects of a deficiency but not 
complete absence of vitamin O during pregnancy consists of three parts. Part 
1, by E. Walkhoff, summarizes the pathological findings in an investigation of 
the effect of a low intake of vitamin 0 on the course of pregnancy in guinea 
pigs, including an examination of aborted fetuses and of the young dying 
soon after birth ; part 2, by O. Walkhoff, summarizes the findings in an exami- 
nation of the teeth of these animals; and part 3, by P. Beyher, reports the 
autopsy of a sUllboru Infant whose premature birth Is attributed tQ lach of 
viiamln 0, 
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From tlie high percentage of abortions among tlie guinea pigs on low vitamin 
0 ; the poor condition of the teeth of both the mothers and offspring, particularly 
incomplete dentin formation ; and the similarity in findings in the stillborn in- 
fant, the authors conclude that an abundance of vitamin 0 is imxwrtant during 
pregnancy. , 

Irradiated ergostcrol: The richest source of vitamin 1), E. H. Volwileb 
{Clin, Med. and 8urg., 36 (1929), No. 1, pp. 2&S1).—Thi^ is a brief review of 
recent literature on the clinical application of irradiated ergosterol. 

Antiricketic substances.— Vni, Studies on higMy purlflod ergosterol and 
its esters, O. E. Bills and B. M. Honeywell (Jour. Biol. Chun., 80 {1928), 
No. 1, pp. i5-23).— Continuing the series of studies previously noted (B. S. B., 
58, p. 795), the authors have isolated ergosterol in pure fonn in two ways, 
(1) by recrystallization of crude ergosterol from a 0: 1 mixture of alcohol and 
benzene and (2) by saponifi.cation of purified ergosteryl isobutyrate. The 
crude sterol obtained from the un««aponifiable fraction of the fat of common 
yeast was found to consist of at least three sterols s^^parable with difiSiculty. 
One is ergosterol, another is thought to be identical with zymosterol, and a 
third is a new sterol melting at 240° O. This has been named cerevisterol. 
The methods of preparing pure ergosterol and of three new ergosteryl esters, 
isobutyrate, isovalerate, and cinnemate, are described, together with their 
physical and chemical constants. T^e spectrographic and physiological prop- 
eities associated with ergosterol of ordinary purity were also shown by the 
specially purified ergosterol. 

The quantitative study of the photochemical activation of sterols In the 
cure of rickets, n, S. K. Kon, F. Daniels, and H. Steenbock {Jour. Amer. 
Chem. 8oc., 50 {1928), No. 9, pp. 2513-2581). — ^In the first part of this continua- 
tion of the investigation previously noted (B. S. B., 59, p. 495), the disputed 
question as to whether* or not ergosterol is the only precursor of vitamin D 
was studied by a repetition of the experiments of Bills, Honeywell, and Mac- 
Nair (B. S. B., 58, p. 795), with confirmation of their findings that twice- 
brominated cholesterol and cholesterol purified with Norite charcoal and with 
Merck’s animal charcoal show traces of antirachitic pi'opcrties on irradiation. 
After more drastic purification by repeated boiling with potassium, permanga- 
nate the cholesterol could no longer be activated, thus suggesting that the 
activation previously demonstrated was due to remaining traces of ergostei’ol. 

A study of the photochemical activation of highly purified ergosterol was 
then undertaken following the procedure dc-^ibed in the previous paper, with 
improved apparatus and slight modifications in technique. The tests were con- 
ducted on two concentrations, per cent and Kaoo per cent, in optically pure 
alcohol with monochromatic radiations of 256, 265, 280, and 293 aam. The quantity 
of radiant energy necessary for minimum activation was found to be constant for 
the various wave lengths, to be independent of the state in which the ergosterol 
was irradiated (some being irradiated in the dry state), and to be the same for 
ergosterol acetate as for ergosterol. The quantum efBciency, calculated as In 
the first study, was found to be somewhat smaller than that previously reported, 
but the present efficiency, corresponding to an amount of vitamin D equal to 
6X10-® gm., is considered the more accurate. 

The photochemistry of ergosterol, S. K. Kon {Nature ILondonI, 122 
{1928), No. $069, pp. 276, 277).— By exposure to intense monochromatic radia- 
tions of a sensitive platinum-tellurium thermopile coated with a layer of solid 
ergosterol cemented with ether and a second thermopile to measure variations in 
the intensity of the light source, it was found that the photochemical activation 
of ergosterol does not involve appreciable absorption of heat This fact, together 
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with the ob&ervalion noted above that the quantum efficiency of the phot<K?hemi- 
cal activation of ei‘ao««terol by monochromatic light is constant over a wide 
range of radiation, is thought to Indicate that “the quantum efficiency of the 
formation of vitamin D is low e%en for monochromatic radiation, most of the 
eiierg.\ clissii)ntod ns heat or used to elicit complicated reactions leading 

to the formation of new products other than vitamin D.” 

Studies ill the sterol £»roui). — 5, The absorption spectra of some choles- 
terol derivatives, I. M. Hlilihion, II. A Mom on, and W. A. Sfxton {Jour, 
Chem. »Sfof . [hondoii], 1,0^8, pp, ^7-^7, /fp. 1 ). — Tlie spectroscopic examina- 
tion of several cholesterol derivatives with one, two, and three double bonds has 
denioii'-tratecl that selective absorption occurs only when at least two double 
bonds are present in a single molecule. Of particular interest is thought to be 
the reaction with chokstenone This derivative with two double bonds showed 
absorption at 2^3 and 312 pp. The latter band is thought to be the ordinary 
ketone band, while the former is not only strikingly similar to the well-defined 
band 247 pp of vitamin D, bur, like It, disappears on irradiation in alcoholic 
solution (E. S. H., 68, p. 794). Unpublished work indicating that cholesterol 
changes to cholestenoiie on dehydrogenation has suggested that a similar change 
takes pla <'0 in the formation of vitamin D from ergostorol. 

Physiological functions of vitamins, R. R. Williams and W. H. Eddy 
{Carnegie Imt, Wash, Yearhook 27 (1927-28), pp. S75-S80 ), — This Is the first 
progi’oss rtT^rt of an imostigation of the physiological lum-tions of the vitamin 
r» complex undoilakon in April, 1927, under a grant from the Carnegie Cor- 
poration of New York to the Carnegie Institution of Washington. 

The work to date has consisted of au extension of the study of the bioses 
or yeast stiuiulants, the results of which have been noted from other sources 
(B. S. R, 39, p. 109), and of attempts to diiferentiate vitamin B into the 
factors of which it is composed. In addition to results previously reported 
(E. S. R., (30, p. 293), it is stated that ^ome evidence has been secured of the 
existence of a fourth member of the vitamin B complex. Followdng the English 
system of noinenclalure this is rei erred to as B . This substance is thought 
to bo present in iirewers' yeast and also in commercial casein after thorough 
extra^'tion with tiO per cent ak'ohol and is said to be essential to the growth 
of rats. 

The fractionation method of dansen and Donatli (E. R. R., 67, p. 489) has 
been rei>ent(*d with ro'-ults continning In ^ome but not all respects those rc- 
port<*(l l)y those authors. The Bi (F) activity as tested on both rats and 
pigeons was widely scattered in many fractions, but in each case the frac- 
tions sele<*ted l>y Jansen and Donath proved to be more active than the dis- 
carded ones up to the stage o1 precipitation with platinic chloride. Here 
it w’as found tlmt the precipitate was only partly soluble in water and that 
tlie activ.ty was concentrated in the Insoluble rather than the soluble frac- 
tion. The yield, however, w^as small. The crystalline substances separated 
from the final fraction proved to be ifiij biologically inert or nearly so. 

Tests of the fractions corresponding to those discarded by Jansen and 
Donath showed many of them to be active with respect to Bs as w^l as Bi. 
In general, silver nitrate proved to be a much less selective precipitant for 
Bi than Jansen and Donath had reported for the rice polish fractionation, nor 
was it a selective precipitant for Bs. Phogphotungstic acid precipitated Bi 
more completely than Bs. 

The concentrate obtained from yeast by the method of Kinnersley and Peters 
(E. S. B., 60, p. 94) appeared to have the properties of Bi rather than of 
Bs or Bs. 
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Retenming earlier attempts by one of tUe autnorb to (ietermine tbe nature 
of the antmeuritic vitamin by testing various synthetic bubstanceg for anti- 
neuritic activity (E. S. R., 46, p. 864), a study has been made of the elTect of 
various di-keto piperazines as sources of the antineuritic vitamin for rats. 
The enol forms of certain of these compounds were found to have a definite 
effect on growth and the keto forms to be entirely without ettoct, thus conlorm- 
ing to the eailier theory of isomeric change as a factor in the la])ility of 
antineuritic substances. **The chemical features associated with the apparent 
curative activity of the earlier sjathetic preparations are also pres(Mit in the 
di-keto piperazines. Feeding results to date with pigeons are not convincingly 
positive, and those with rats, while apparently beyord the limits of experi- 
mental error, still lack the excellence obtainable with natural autiueuritics. 
■\Vo seem t<» be dealing with substances kindred to but not identical with the 
natural product.” 

The minimum aniount of vitaiuin D required for a positive antirachitic 
effect in the “ line” test, K. 11. CowAim (BtochenL Jour,, 22 (1028), No, 5, pp, 
1221, 1222). — A, solution of irradiated ergosterol prepared by T. A. Webster 
under conditions cjilculated to generate the maximum antirachitic activity for 
use in the pharmacological laboratories of the Pharmaceutical Society of Great 
Biitain as a standard preparation of vitamin D was tested for antiiMchitic 
properties by the method of Stoenbock and Blac'k (B. S. R, 64, p. 489), with 
results indicating that the amount required for positive results in 10 days was 
2X10“’ gm. On the assumption that rather less than 10 per cent of the Irra- 
diated ergosterol censisied of vitamin D, the amount of actual \itainiu D con- 
tained In 2X10“’ gm. of this standard preparation of irradiated ergosterol would 
be 2X10“* gm., or exactly the same amount as calculated by Fosbinder, Daniels, 
and Steenbock (E. S. R., 59, p. 405) to be the minimum amount for initiating a 
cure of rickets. 

An investigation of the prenatal factor in the snsceptibiUty of infants to 
rickets, A. F. Hr«-s and 3VI. Wutnstock (A^ner. Jour, Dhease^ Children, 28 
(1928), No. «>, pp. OGd-Oll) — TLe hypethesU that var atioiis in predispi'sition to 
rickets among infants are due to variability in the prenatal store of antirachitic 
vitamin was tested by determining the vitamin D content of the livers of a 
series of stillborn infants and other autopsy material. The livers of premature 
infants, considered to have the greatest predisposition to rickets, were found to 
he no lower in vitamin D value than those of infants bom at term. The livers 
of infants dying at the age of a few weeks or months were somewhat higher 
in vitamin D content than the stillborn, but marked variations were noted. Two 
out of three livers of adults examined were practically devoid of vitamin D. 

Penetration of the skin by ultra-violet rays, T.*. Hill (BUt. Jour. Aethto- 
IJier., 3 (1028), No. 8, pp, 14*^), — brief review of recent literature. 

Studies on basal and resting metabolism after radiation with iiltra-violcA 
light, 1-in (Amer. Jour. 8 (1928), No. 6\ pp. 1014r-102i), fiq%. S).— Three 
papers are presented. 

I. The effect of ultra-violet radiation, on the restirbg metaboViem of birds, 
E. Cxrofts (pp. 1014-1019). — ^Exposure of canaries to heavy doses of ultra-violet 
radiation led uniformly to a drop in basal metabolism, followed by a belated 
rise to higher than normal levels. Daily radiations of lower intensity resulted 
in a lowering of the metabolism immediately after the exposure, with no subsei- 
quent rise. 

II. The effect of ultrormolet radlati^ on the basal metabolism of human 
subjects, E. Crofts (pp. 1020-1023) .—Six students at Goucher College served 
as subjects in this investigation, in which both light and very heavy doses of 
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ultra-violet radiation failed to have any appreciable effect on basal metabolism. 
The rise in metabolism obtained with birds in the previous study is attilbuted 
to the greater intensity of radiation. “ It seems conclusively shown that there 
is no change in metabolic rate in normal human beings with a dose which is 
within the range employed in therapy.” 

III. The effect of ultra-violet radiation on the resting metabolism of normal 
rabbits, M. Hardy (pp. 1024-1029). — ^Exposure of rabbits to ultra-violet radiation 
in single or successive doses had no effect on their resting metabolism. 

Dietary requirements for fertility and lactation, B. Sure {Arkansas 
Bui. S31 (1928) t pp, 5-8). — ^Brief summaries ai*e given of the various phases of 
this Investigation which have been noted from complete reports (B. S. R., 60, 
p. 293). 

Liver treatment of anemia and other diseases [trans title], F. Schlis- 
INGEB {Fol'tschr. Med,, 46 (1928), Nos. 40, pp. 989-992; 4h TP- 1013-1015),— A 
review of English, French, and German literature on the subject, with an ex- 
tensive list of literature references. 

Diabetes and the insulin treatment, J. J. R. MacLeod [Nineteenth Century, 
104 (1928) i No. 621, pp. 6'i 4-382). — ^This is a concise account of the relationship 
of insulin to metabolism, of the steps leading up to the discovery of insulin, 
and of the use of insulin in the treatment of diabetes and in investigations of 
problems of metabolism. In conclusion, emphasis is placed on the necessity of 
dietetic control in the Insulin treatment of diabetes and on the importance of a 
knowledge by the patient of the nature of the metabolic disturbances in diabetes. 

MSCEIIANEOnS 

Fortieth Annual Report [of Arkansas Station], 1028, D. T. Gbat et al. 
(Arkansas Sta. Bui. 281 (1928), pp. 8i, figs. 18). — This contains the organization 
list, brief summaries of the chief lines of work of the station, and a financial 
statement for the fiscal year ended June 30, 1023. The experimenral work re- 
ported not previously noted is for the most part abstracted elsewhere in this 
issue. 

Report of the Guam Agricultural Experiment Station, 1927, 0. W. 
Edwaeds et al. (Guam Bpt. 1927, pp. [2]+17, figs. 3).— This contains 
reports of the director, the assistant in agronomy and horticulture, and the 
entomologist, and melorologicnl observations noted on page 802. The experi- 
mental work recorded is for the most part ab>stracted elsewhere in this issue. 

The Utah Agricultural Exporiment Station, P. V. Cabdon (Utah Sta. Giro- 
76 (1929) , pp. 4) .—This circular briefly explains the aims and work of the station 
and notcKS some of its recent result^. 

Thirty-eighth Annual Report [of Washington College Station], 1928, 
E. 0. Johnson bt al. (Washington Ool Sta. Bui. 220 (1928), pp. 7J).— This 
contains the organization list, a report on the work of the station, and a 
financial statement for the fiscal year ended June 30, 1928. The experimental 
work reported is for the most part abstracted elsewhere in this issue. 



NOTES 


Alabama College.— A new building for the exttnsion service is nearing com- 
pletion, at a cost including equipment of afxml $100,000. It is a ^-story and 
ba&oment structure, 124 by 42 ft. in size, and fiveiu'i of throualiout. .Viuoiig other 
featui'es it will contain a conforenee room, considerabli*- siorago spiu'e f<u* pub- 
lications, and a modern kitchen for use in clomonist ration work. 

California XJniversity and Station.— Space for the division of plant nutri- 
tion is being provided in the new life science building now under con««truction 
by the university at a cost of approximately $1,750,000. 

An extensive poultry plant has recently bcoii built and equipped at a c( u 
of $50,000. This plant is located on a warm south slope overlooking tlie uni- 
versity campus at an elevation of 700 ft. above se«i level. It consists of a 3-story 
laboratory building 50 ft. square, a superintendent's cottage, and 40 experi- 
mental pens each housing 48 birds, with 10 by 12 ft. house space and v^itu 
yards 10 by 25 ft. There are also 16 brooder pens each 10 by 14 ft., and 3 trap 
nest houses 18 by 40 ft. with concreted pens 25 by 45 ft. Ultimately 40 addi- 
tional experimental pens, 44 brooder pens, and 10 trap nest pens are to be added. 

The poultry studies now under way deal with the nutritive requirement, the 
physiology of reproduction, differences in marketing qualities of newly laid 
egg<, and genetics. 

Kansas Station. — ^R. W. Getty, in charge of forage crops investigations at the 
Fort Hays Substation since 1913, resigned April 1 to engage in fanning, 

Jlflssonrl XJniversity and Station.— A complete photoraicrographic apparatus 
and a photostat have been Installed in the photographic department, which is 
now equipped for nearly all kinds of photographic work. Q. B. Thorne, in- 
structor in agricultural economics, has resigned to accept a position with the 
U. S. Department of Agriculture. 

Cornell XJniversity and New York State Station. — ^A school for the country 
milk inspectors employed by New York City was held from February 18 to 
March 1. The course was given twice and occupied a week, of \vhi<*h one day 
was spent at the station. An intensive whedule of lectures, demonstrations, and 
discussions was presented. 

Ay a result of studies with 196 lots of cheese, the station has concluded that, 
contrary to the traditional belief, a higher quality of cheese can be made from 
milk which has been cooled and pasteurized than from uncooled or raw milk. 

A special appropriation recently approved by Governor Roosevelt provides for 
an extensive campaign by the station against the oriental fruit moth, hud moth, 
and co<lling motli. 

Ohio State XJniversity. — ^A statue in honor of President Emeritus W. 0. 
Thompson is planned for the campus as the combined memorial of four recent 
classes. The statue will be executed by Erwin Frey, sculptor in the department 
of fine arts. 

Alfred C. Hottes, professor of floriculture, has resigned to become editor of 
Better Somes Gardens, 

Oregon College. — Clyde Walker has been appointed instructor in agricul- 
tural engineering and has entered upon his duties. 

Virginia Statton. — ^R. Q. Henderson has been appointed assistant plant 
pathologist, beghming March 20. 
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research as basis for policy and pro- 
gram, 884. 

research facilities In Canada, survey, 
500. 

revolution, 585. 

school at Qamans, Southwest Africa, 
500. 

science, some Pennsylvania pioneers in, 
editorial, 700. 

science, some Pennsylvania pioneers in, 
notes, 795. 
statistics, N.C., 783. 
statistics of England and Wales, 589. 
survey of Charleston area, S.C., 782. 
teachers, training for evening class 
woik, 489. 

tenancy. (See Land tenancy and 
Land tenure.) 

workers in central Europe, 084. 
Agriculture — 

and industry in Russia, cyclical fluctu- 
ations in, 556. 

ascendency of applied science in, 70. 
British, effect of law of diminishing 
returns, 382. 

British, treatise, 686. 

Department of. (See United States 
Department of Agriculture.) 
economic position in Great Britain, 
677. 

improvement in, benefit from, 883. 
in India, report of Royal Commission, 
82. 

in Prairie Provinces of Canada, 586. 
in United States, present status, 586. 
In wheat holt, trends, 884. 
industrial problems, 778. 
tecbnlcul, organization of researches iu 
Czechoslovakia, 513. 

United States Chamber of Comm(‘rce 
committee on, report, 382. 
value of wealher forecasts and warn- 
ings, 200. 

Welsh, economic conditions, 386. 
w^ork of children In, 889. 

Ai/riotea o'bacurua, control, G54. 

Agriotini species, notes, 054. 

Agri-Pax, insecticidal value, Wash.Col., 840, 
AaroUmoj} aijreatia, notes, West. Wash., 756. 
Agromyzinae larvae, descriptions, 053. 
Agronomic activities. Can., 636. 

Agrotls. (See Cutworms.) 

Air ducts and air piping, simplified Pitot 
tube calculations on, 381. 

Air, ionized, effect on respiration in plants, 
522. 

Airplanes, first use In Russia In applying 
insecticides, 162. 

Airway observers, instructions for, U.S.D.A., 
617. 

Alabama College, notes, 900. 

Alabama Station, notes, 698. 
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Alabama Station, report, 199. 

Alaska Stations, report, 794. 

Albinism In beets, inheritance, 520. 

Albinos in wheat crosses, 629. 

Albumin, — 

coagiilalion, changes In chemical prop- 
erties, 501. 

watery, nalure of, Wash.Col., 801. 

Alcohol — 

as fuel ill Anstralia, 279. 
injection into male mice, effect on sex 
ratio of offspring, 812. 
treatment of rats, effect on growth, 
221 . 

Alder tree borer, notes. 651. 

Aleurites spp , analyses of oil, P.R , 742. 

Al€urocaniJni& siHntfenis, notes, 659. 

Aleurolohus marlatti^ notes, 359. 

Alex^rop^atu8 samoaniia, dcbcrlptlon, Cl. 

Alei/rodes vaporarlomm. (See White fly, 
gr( enhonse.) 

Alfalfa— 

as green manure, Oreg., 719. 
bacterial wilt, U.S.D.A., 50. 
bacterial wilt, relation to winter in- 
jury, 548. 

culture experiments, Minn., 132 ; Oreg., 
731. 

cutting stage, Mont., 720. 
cutting tests, Conn.Storrs., 533. 
energy value for sheep, 111., 639. 
fertilizer experiments, 534 ; Conn. 

Stores, 533; Oreg., 133. 
flea, notes, 60. 

Ilardigan, notes, Mich., 498. 
hay and corn, feeding value, 111,, 69. 
hay, digestibility by steers and sheep, 
111., 256. 

hay, feeding value, Ariz., 471. 
hay, preparation, Wnsh.Col., 857. 
hay, quality and yield from different 
cuttings, Ark., 813. 
hay, studies, Oreg., 709. 
in grain stubble on sandy soils, Mich., 

m. 

in<*cul.Uion experiments in (treat Brit- 
ain, 636. 

irrigation experlmeuls, Oreg., 132. 
meal v. (’rot alar lu meal for dairy cows, 
Fla., 174. 

molasst'H m(*al, feeding value, ArIz., 
471. 

nodule bacteria, Inoculating power, 
Wabh.Ool., 814. 

pasture, value for iilgs, Mont., 703. 
roots, vascular staicturc and plugging, 
Colo., 547. 

seed (*olor, relation to plumpness and 
viability, 333. 

seed, domestic, adaptation, 432. 
seed from Turkestan, characteristics, 
533. 

seed, bard and soft, effect of high pres- 
sure, 538. 

seed, impurities and d<'t(‘rminatIon of 
origin, 539, 


Alfalfa — Continued. 

seed production, studies, 86. 
seeding experiments, Oreg., 731. 
strains, winter resistant, Oreg., 731. 
tests, Ohio, 636. 
treatise, 533. 

V. timothy hay, net energy value, 111., 
258. 

value in rotations, Mont., 729. 
varieties, Mont., 720 ; Wyo., 733. 
variety tests, Alaska, 728 ; Guam, 813 ; 
111., 223; Minn., 132; N.Dak., 34; 
Oreg., 132, 731; Wash.Col., 814. 
vitamin A formation in, Fla., 195. 
weevil, control by airplane, apparatus 
for, Oreg., 754. 

weevil seasonal history# effect of ovula- 
tion, 460. 

weevil, surv^'y, Oreg., 733. 
wilt disease, 446. 

wilt or stem rot, notes, Wash.Col., 830. 
winter injury, 347; U.S.D.A., 60. 
winterkilling. 111., 223. 

Algae — 

in soil, distribution and fnnetions, 510. 
photosynthesis in absence of oxygen in, 
807. 

relation to mosquito breeding places, 
248. 

Alkali- 

action on silk and wool, protective 
agents, 699. 

and salty soils, dasslflcatlon, 508. 
land reclamation, effects of sulfur, 512. 
soil reclamation studies, 510. 
soils, papers on, 513. 
soils, reclamation experiments, Calif, 
318. 

Alkaline soils — 

dispersion and mechanical analysis, 

018 . 

properties, 618. 

under irrigation, physical prop»'rtiea, 
508. 

Alkalis, action on cellulose, 07. 

Alkalis, action on silk, 406. 

Almonds — 

as supplements to white bread, nutri- 
tional value, 191. 
stock and scion compatibility, 142. 
sweet, factor for bitterness in, 128. 
Altemaria disease of cotton, 241. 

Alternaria — • 

SoJanir notes, 242. 

sp. in citrus seed beds, 353. 

tenulSj notes, 838. 

Alum, effect on alkali soil, Calif., 318. 
Alumina, hydrous, In soils, detection, 709. 
Alumino-sillcato active In base excliange 
and soil acidity, identification and com- 
position, 419. 

Aluminum — 

absorption by soils, 516. 
compounds from baking powder, solu- 
bility, 389. 

estimation in animal tissues, 312. 
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Aluminum — Continued. 

in animal tissues, effect of feeding 
aluminum, 389. 
in human autopsy tissue, 389. 
paints, efficiency, 378. 
soluble and colloidal, distribution in 
soils, 23. 

solubility in soils, effect of anions. 509. 
sulfate, effect on acid-soil plants, 235. 
tolerance limit of secdUngs for, 623. 
toxicity, 318. 

Alyaia manduoator, habits, 666. 

American — 

Engineering Council, agricultural sur- 
vey by, 799. 

Farm Economic Association, meeting, 
editorial, 306. 

Farm Economic Association, meeting, 
papers, 381, 883. 

Institute of Cooperation, conferences, 
680. 

Society of Agronomy, meeting, 299. 
Society of Animal Production, meeting, 
editorial, 301. 

Society of Parasitologists, meeting, pa- 
pers, 666. 

Sociological Society, proceedings, 88. 
Soybean Association, proceedings, 135. 
Amino acid nitrogen in animal tissues, 415. 
Amino acids — 

action of acetic anhydride and pyri- 
dine, 203. 

action of quinones on, 413. 
titrimetric determination, 205. 

Ammonia Injury to onions and fruits, 3-4 5. 
Ammonia-oxidizing organisms in soils, 510. 
Ammonium — 

chloride, fertilizing value, N.C., 719, 
nitrate, effect on phosphate and potas- 
sium availability, Ala., 120. 
nitrate, fertilizing value, N.C., 719. 
phosphate, fertlliziug value, N.C., 719. 
sulfate, effect on phosphate and potas- 
sium availability, Ala., 120. 
sulfate, nitrification, 718. 

Ammophos — 

fertilizing value, N.C., 719. 
nitrification, 718. 

Amylase, pancreatic, aclivation, 11, 12. 
Amhrua simpl&o. {See Cricket, Mormon.) 
Anacampais fragaricUa, notes, Oieg., 753. 
Anaplasma, nature of, 678. 

Anaplaama roseieum, notes, 871. 
Anaplasmosis — 

following dehorning, 478. 
in United States, 78. 
of bovlnes in Eussla, 871. 

Ancylia comptana. {See Strawberry leaf 
roller.) 

Anoyloatoma hrasiUenae, studies, 579. 
Androp&ffon aorffhum. (See Jowar.) 
Anemia — 

alimentary, in infants, 197. 
aplastic, in pigs, 476. 
effect of inorganic ash of various 
foods, 695. 


Anemia — Continued. 

liver treatment for, 899. 
pernicious — 

and aplastic, and leukemia, studies, 
475. 

in horses, Oreg., 774. 
liver for, cooking, 289. 
liver for, specificity, 396. 
liver fractions In, 390. 
liver treatment, 396, 695. 
probable nature of, 800. 

Anemias, human, pathologic changes of, 
396. 

Anemias, response to liver therapy, 396. 
Anesthetics, action on sugar canc sprout- 
ing. 28. 

Animal — 

abnormalities, studies, 727. 

body size and pituitary secretloii, 81. 

breeding, basis of, 428. 

(8ee also apeoiflo animala.) 
cliromosomes. {See Chromosomes.) 
diseases — 

In Chosen, 72. 
in Egypt, 867. 
in France, 475. 
in Kenya Colony, 475. 
in Nigeria, 868. 
in Tanganyika, 868. 
studies, Mont, 772. 
tlckborne transmission, 673. 

(See also specifio diseaaea.) 
evolution, discussion, 428. 
fats. {See Fats.) 
fibers, protection from moths, 557. 
growth curves, effect of food supply. 
Mo., 67. 

hybridization, progress reports. Can., 
564. 

nutrition, relation to minerals in pas- 
tures, 853. 

nutrition studies, Ala., 108. 
physiology, relation to milk produc- 
tion, papers on, 602. 
tissues, aluminum determination in, 
312. 

tissues, aluminum In, effect of feed- 
ing aluminum, 380. 
tl8su(>s, amino acid nitrogen In, 415. 
tissues, moisture determiuatlou in, 624. 
Animals — 

biochemistry of, 01. 
deformities, 464. 

distant orientation and place-recog- 
nition, 647. 
domestic — 

diminished fertility in, 867. 
effect of ectoparasites, 855. 
external parasites, P.R., 774. 
growth and development. Mo., 67. 
motor nerves in, changes of end- 
ings, 73. 

origin of color in, 811, 

. use of Volcfc against external par- 
asites, 266. 

farm, classification, 725. 
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*Vnlmals — Continued. 

farm, goiter in, Mont., 608. 
growth weight speed, relation to size 
of growing mass, 463. 
maintenance ration, relation to body 
composition, 464. 
utilization of sulfur by, 853. 
wild, in captivity, tuberculosis In, 669. 
{See aim Cattle, Livestock, Mammals, 
Sheep, etc.) 

Anixia terkeley n.sp., description, 210. 
Annual diseases in New South Wales, 473. 
Anomala oiientaUa, spread and control, 
Conn.State, 731. 

Anopheles — 

dispersion studies, 849. 
fauna in Europe, zoophilous evolution, 
661. 

Identlflcation of bloodmeal, 849. 
Anopheles — 

mar uHpennis, types around Amster- 
dam, 561, 652. 

macuUptmilSj zoophily in the Ukraine, 
653. 

minimus, notes, 652. 
pseudopunctipmnis, blood feeding hab- 
its, 248. 

pseudopunctipennis, breeding places 
during dry season, 248. 

{See also Malaria and Mosquitoes.) 
Anoplielism without malaria around Am- 
sterdam, 561, 652, 850. 

Anorexia — 

paper on, 786. 

relation to vitamin B dedciency, 195. 
Anthelmintics and uses, treatise, 574. 
Anther smut, racial differences and sec- 
ondary characters, 831. 

Anthidium porterae nesting habits, 357. 

A nthonomus — 

grandis, {See Boll weevil.) 
quadrlgtblius, {See Apple curculio.) 
vestitus, notes, 161. 

Anthracnose. {See hpcciflo host plants ) 
Anthrax — 

bacillu*?, morphology, cultural features, 
and pathogenicity, Ark., 808. 
in South Africa, 574. 
notes, 476. 

symptomatic. {Sfc Blackleg.) 
Anihrenvs museorum, dead cluster flies as 
host, 653. 

Anthropogcography, physical, problem, 507. 
Antimony potassium tartrate for treatment 
of trypanosomiasis, 372. 

Antineuritlc vitamin. {See Vitamin.) 
Antirachitic. {See Bickets and Vitamin 
U.) 

Antiscorbutic. (See Scurvy.) 

Antiscorbutic vitamin. (See Vitamin C.) 
Antlxerophtbalmlc vitamin. {See Vitamin 
A.) 

Ants — 

and plant lice, 844. 

Argentine, in citrus orchards, control, 
460. 

attending aphids in Pennsylvania, 249. 


Ants — Continued. 

household pest in Kansas, 357. 
hou&e-lnfesting, biology, 230. 
pale-green arboreal, of Australia, 200. 
social world of, 66. 
white. {See Termites.) 

Anuraphis — 

roseus. {See Apple aphid, rosy.) 
padl, notes, 161. 

Apantcles, Indo-Australian species, revi'slon. 
252. 

Aphid predators of Florida, distilbution, 
659. 

Aphididao, new genus and species, 465. 
Aphidius sp., notes, 250. 

Aphids attended by ants in Pennsylvania, 
249. 

Aphids, woolly. {See Apple aphid, woolly.) 
Aphlochaeta alettae, habits, 850. 

Aphis gossypli. {See cotton aphid atid 
Melon aphid.) 

Aphis persicae. {See Peach aphid, green.) 
Aphis pomi. {See Apple aphids ) 

Aphis — 

rhamni, transmission of virus diseases 
by, 248. 

rubiphila, life history and habits, 250. 
rumids. {See Bean aphid.) 
sorbi, control, Oreg., 763. 
spiraecolOf parasite of, Fla., 147. 
spiraeoola, studies, Fla., 169. 

Aphodius pa/rdalis as lawn pest, 848. 

Apiary, chemicals of use in, N.J., 84 1 . 
Apiculture. (See Beekeeping.) 

Aplanobacter — 

insidiosunif notes, 347, 447, 548; Colo., 
647. 

mldhiganense, notes, Wash-Col., 830; 
WeBt.Wa8h., 746. 

Apparatus — 

catapboretic cell, description, 410. 
for determining effect of inhibitors and 
accelerators on oxidation of hydro- 
carbons, 674. 

for determining moisture in living tis- 
sue, 624. 

for dusting orchards, Oreg., 764. 
for growing plants under microblologl- 
cally controlled conditions, 26, 317. 
for measuring energy consumption of 
staircase dimbing, 698. 
for obtaining measured areas of 
sprayed foliage, 13. 
for removing hulls from rice, 636. 
for sampling sugar beets in the field, 
226. 

microburetto, new, description, 504. 
new gage for measuring nap on Can- 
ton flannel, 96. 
soil boring, description, 711. 
soil sifting machine, description, 556. 
solution renewal for water culture 
plants, 424. 

testing instruments for yams and 
fibers, 398. 

used in grain drying experiments, 881. 
Appetite, loss of. {See Anorexia.) 
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anthracnose, control with Bordeaux | 
mixture, Oreg., 746. ! 

anthracnose, dust and spray for, com- ; 
paiiRon, Ores., 745. 

aphid, rosy, control, Orepf., 753; Pa.. 
353. 

aphid, rosy, notes, 161; Md., 841. 
aphid, rosy, studies, N.Y. State, 452. 
aphid, woolly, biology and morphology, 
650. 

aphid, woolly, notes, 161. 
aphid, woolly, resistance of apple va- 
rieties to, 163. 
aphids, biology, 163. 
aphids in Ontario, 657. 
aphids, relation to profitable spray 
practices, 842. 

bitter pit In stored apples, develop- 
ment, 550. 

blotch, control, Ohio, 164. 
bud rot, notes, 350. 
bun knots, summary, 153. 
canker fungus, notes, 332. 
collar rot or crown injury, cause, 
Wash.Col., 821. 
crown gall, etiology, 351. 
curculio, bionomics and control, Del., 
760. 

cuttings, rooting, effect of sodium ni- 
trate, Wash.Col., 821. 
fiowers, studies, 823. 
fruit bud development, studies, Ark., 
819. 

fruit spot, control, Del., 744. 
industry of Utah, economic study, 
Utah, 783. 

Industry, outlook for, 883. 
juices, exti'actlon for jelly making. 
Mass., 89. 
maggot, notes, 557. 
measles, notes, 111., 238. 
mildew, control, 360. 
mildew, mode of perennation, 861. 
orchard, maintenance costs and re- 
turns, Can., 688. 

root borer, giant, studies, N.Mex., 64. 
rootstocks, hardy, Oreg,, 730. 
rots in storage, studies, Wash.Col., 
880, 

scab, control, 3Jont., 744; N.H., 154; 

Ohio, 164; Pa., 344. 
scab, studies, N.Y.State, 449. 
scab, winter stages, $45. 
scurf, notes, 164. 

seedlings, Cross-bred, burrknot in, 340. 
seeds, storage, after-ripening, and ger- 
mination, 640. 

shoots, movement of fat in, 142, 
stocks, studies, 142. 
tissues, internal resistance to fungai 
attack, 550, 

tree bark diseases in Volga region, 55. 
tree blister canker, control, IlL, 238. 
tree borer, round-headed, control, 654. 
tree chlorssis, lime-induced, control, 42. 


Apple — Continued. 

tree leaves, yellowing, overcoming, 
Mont., 740. 
trees — 

girdling test, Ark., 819. 
hardiness, determination, 541. 
niirseiT, forlllizer experiments, 
N.Y.State, 438. 
nutrition, Pa., 337. 
rejuvenation, N.Y State, 448. 
ringing, studies, 42. 
root growth, relation to scion va- 
riety, 43. 

walnut toxicity to, 65. 
yield and growth, effect of fer- 
tilizers, Ark., 143. 

lwig,s, intumescences on, effect of ethy- 
lene gas, 2S. 

Apples — 

alr-<*oolcd, storage, Iiid., 82. 
arsenical residues on, 558. 
as fillers in apple orchard, Ky., 233. 
Baldwin, pollination experiments, 340. 
home by stock, effect of scion, 142. 
box scald injury, 154. 
breeding experiments, 41, 340, 641 ; 
Iowa, 42. 

breeding, value of homozygous species, 
528. 

chromosomal composition and behavior, 
528. 

cull, V. corn silage for beef cattle, 
Wash.Col., 866. 

cull, V. corn silage for lambs, Wash.Col , 
856. 

culture on grass orchard principle, 439. 
effect of fertilizers. Ark., 819. 
fertilizer experiments, 43; Can., 539; 
lU., 229; Minn., 140; Mont., 738; 
Oreg., 739; Pa. 338. 

« fruit production relation io leaf area, 
Wash,Col., 821. 

Gravenstein, marketing, 681. 

Idaho, prices and destinations, Idaho, 
186. 

immature, causes of abscission, Ark., 
819. 

in storage, breakdown, cause, Wash. 
Col., 820. 

keeping qualities, effect of acid wash, 
Colo,, 44. 

McIntosh, as parent in breeding new 
varieties, 528. 

McIntosh, on New York market, Mass., 
87. 

matux*lty tests, Can., 640. 
mineral constituents in ash, variation, 
728. 

mineral constituents, relation to other 
properties, 723, 

I mutations In, 127. 

new, tests, Guam, 820. 
physiology of, chemical studies, 728. 
pollination experiments, 840 ; Del., 
787; Mont, 737. 
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Apples — Continued. 

pollination studies, Ark,, 818 ; S.C„ 
740 ; Wash.Col., 821. 
propagation experiments, N.Y. State, 
438; Wash.Col., 821. 
pruning studies, 111., .*229. 

Russian, culture experiments in Switz- 
erland, 311. 

seedling, technical descriptions, Can., 
038. 

soggy breakdown, control, Iowa, 53. 
spray residue on, 040. 
spray schedules tor, N.J., 823. 
spraying experiments, 345, 842; Tenn., 
148. 

storage in air-cooled warehouses in 
Nova Scotia, 826. 

storage, Internal breakdown in, 551. 
storage studies, 440. 
temperature conditions in refrigerated 
holds, 551. 

thinning experiments, 232. 
varietal susceptibility to cedar rust, 55. 
varieties in Romanic Switzerland, 825. 
varieties, studios, 824. 
variety tests, Ala., 139 ; Alaska, 736. 
Apricot — 

ash, effect on blood r(*generation in 
anemia, 093. 

rootstocks for plums and prunes, 541. 
Apricots — 

cold storage siudics, 541. 
pollination studies, Wash.Col., 821. 
stock and scion compatibility, 142. 
AroliipB argyroapiXa, {See Fruit tree leat 
roller.) 

Areca palm bacterial disease, 546. 

Arginine — 

and histidine, separation, 203. 
crystallization, 418. 
monohydrochloride, preparation, 311, 
Arkansas Station, notes, 300. 

Arkansas Station, report, 800. 

Arlington Experiment Faim, handbook for 
visitors, TT.S D.A,, 408. 

Army worm, fall, notes, Tenn,, 161. 

Arrow grass, poisonous to livestock, Wyo., 
'i'ib 

Arsenic — 

compounds, toxic action on rodents, 
162. 

on sprayed apple loaves, determination, 
113. 

substitue for, 366. 

Arsenical — 

residues on apples, effect of spray prac- 
tices, 558. 

residues removal from fruits, N.T.Btate, 
488 ; Wash.Col., 820. 
sprays, Menhaden fish oil as sticker 
for, Del., 760. 

Arsenites for control of Mormon cricket, 
558. 

Artichoke root rot, studies, 831. 

74610—29 4 


Artichokes, Jerusalem — 

culture in British Columbia, 38. 
production tests, Alaska, 728. 
Ascarlasis, autoinvasion during, posbihlllty, 
176. 

Ahcaridia lineata, effect on growing chick- 
ens, 072. 

Ascarls eggs — 

development, effect of temperature, 67. 
in soil, effect of northern winters, 66. 
A scoria — > 

lumMcoides eggs, longevity, 672. 
auum eggs, embryonic development, 75 
6uum eggs, longevity, 672. 

Ascocliytor-— 

sodolis n sp., description, 216. 
spp. on peas in Wisconsin, 241, 242. 
Aserica castancti^ new .Tap'inese lawn pest, 
850. 

Asiatic beetle — 

now Japanese lawn pest, 850. 
spread and control, Conn.State, 751, 
studies. Conn State, 751. 

Asparagus — 

cutting experiments, Tenn, 141 
cutting first year, effect, 111., 230. 
fern blight, 554. 
fertilizer experiments, S.C., 740 
growth, effect of sodium chloride and 
carbonnto, R.I., 24. 

nitrate assimilation in absence of light, 
N.J., 741. 

time of cutting tests, S.C., 740. 

Aspartic acid in proteins, 502. 

Aspen forests of northern Lake States. 
U.S.D.A., 46. 

AspcrfjiUus spp., notes, 347. 

Aspidiotua deatrurtor, notes, Guam, 844. 
Aapidiotua perniciosu^, {See San Jose 
scale.) 

Association of — 

Feed Control Officials, meeting, 99. 
Land-Grant Colleges and Universities, 
convention, 1. 

Land-Grant Colleges and Universities, 
convention, research at, 101. 
Land-Grant Colleges and Universities, 
officers, 0, 100. 

Official Agricultural Chemists, conven- 
tion, 90. 

Aster wilt, control, 111., 239. 

Aster wilt, notes, WasluCol., 830. 

Aster yellows, sterility caused by, 836. 
Astcrolecanlum scale, control, Guam, 845. 
Aatragalua untfultua, studies, 475. 

Atalaya hcmtalauca, toxicity to horses, 874. 
Australian Commonwealth Council for Scien- 
tific and Industrial Research, 798. 

I Australian saltbush, water regulrement and 
cell-sap concentration, 520. 

Automobiles, tractive resistance, 583. 
Avitaminosis, biochemistry, 296. 

{See alac Vitamin deficiency.) 
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Avocudo — 

antbracnose in Philippines. 67. 
oil, Htudies, 11. 

Avocados — 

in California, 280. 

trial BhlpmentH to l^bllippincrf, (luam, 
820. 

Afctilta leaf miner, summary, 450. 

Azaleas, culture, N J., ;i42. 

Azotobacler — 

activity in soils, control, 514. 
effect of cellulosc-decompoHing bacteria. 
421. 

in soil, papers on, 510. 
feourcea of energy for, 20. 

Aiotobacter dhroococcum, vitamin B syu- 
thosla by, 204. 

Baby beef, (fieo Cattle, baby be<*f.) 

Bacilli, cncapHUla1(‘d, from metiitis in 
marcs and from human origin, 170. 

Bai iUU€ — 
abortuti — 

and Micrococcus mcUntetisis, ag- 
glutinin Isolates, 207. 

Infection, dissemination, 72. 
infection in man, 478. 
rAlo in human infection, 207. 
strains, ngglutlnatbig properties, 
Ky., 206. 

(See also Bacterium abortuni and 
Abortion.) 

atihatrois, vitamin B synthesis by, 294. 
acrothermophilus, notes, N.Y.State, 771. 
aertrycTce. Bacterium pullomm, and B. 

gaiUnarium, antig mic relation, 180, 
aeriryckf*, poison produced by, 575. 
amylolHzcter, cellulose-decomposing bac- 
teria, effect of, 421, 
amyJobacter, coccoid phase, 510. 
anthracia, morphology, cultural fea- 
tures, and pathogenicity, Ark., 868. 
hotuUnuSj distribution in Scottish soils, 
793. 

(See also Clostridium botuUnunt,) 
calidolactis, notes, N.T.State, 771, 
calldQ lactic, propos(d name and de- 
scription, 004. 

cnlidus, notes, N.T.State, 771. 
enteritidis in wild rats, 59. 
ejiterltldls, poison produced by, 575. 
kauatophilus n.sp., notes, N.T.State, 771. 
larvae, cultural studies, 847. 
mclttcneis, (See Micrococcvs mcllten- 
8i8.) 

micJiacUali n.comb., notas, N.T.State, 
771. 

mycoldes, vitamin B synthesis by, 294. 
netrophorva, (See Nccrobaclllosis.) 
nondiaataticua, notes, N.T.State, 771. 
oedemafietis, rOle in necrotic infectious 
hepatitis, 179. 

pyogcnca, cause of enzootic pneumonia 
in sheep, 679. 

radiclcola bacteriophaga, absence in 
clover in sterile cultivation, 809. 
(See also Nodule bacteria.) 


BaclUua — Continued. 

auMiliSy notes, N.T.State, 771. 
aulitilia, vitamin B synthesis by, 204. 
sulpcstitcr, pathogenicity, 873. 
ttrmlnaUa therm ophUua n.var., notes, 
N.Y.State, 771. 

thcrmoalimentopJiiUia, notes, N.T.State, 
771. 

thermoUquefactena^ notes, N.T.State, 
771. 

typhi apermopliliorum for rodent con- 
trol, 555. 

welchli, action on involuntary muscle 
in vitro, 870. 

Bacteria — 

acid-fast, in focO'S of healthy and dis- 
eased cattle, 068. 
capsules, demonstrating, 72. 
gonldia formation, Ark., 830. 
growth rate, morphologic variation, 
575. 

In milk, soil, etc. (Sev Milk, Soil, etc,) 
physiology and biochemistry, treatis", 
170. 

that survive pasieurlzation, N.Y.Stnt'^, 
473. 

Bacteriologic culture media. (iSfre Culture 
media.) 

Bacteriology — 

dairy, treatise, 864. 
lahoratoi*y guide, 489. 
treatise, 489. 

Bacteriophagy and plant cankers, 831. 

Bacterium — 

abortum and B. melltenaia, differentia- 
tion, Conn.Storrs, 576. 
abortum infections, pathology, Mich., 
371. 

(See also Bactthia abortiia and 
Abortion.) 

angulatunij notes, Ky., 239. 
bcUcolQj notes, 244. 
campeatre, serological studies, 545. 
citrl. (See Citrus canker.) 
coU, index of proper milk pasteuriza- 
tion, 264. 

colif vitamin B synthesis by, 294. 
ffarottmlatHena, studies, 545. 
yalleria. No. 2, immunization of wax 
motb against, 03. 

(faJlinarium, B, pullomm, and Baelllua 
ncrtrycTce, antigenic relation, 180. 
globiformla map., description, N.T. 
Stjite, 420. 

hyaolnthi, notes. West. Wash., 746. 
medicaginia var. phaaeolicola, roughness 
in colony form and a^lutinatlon, 
240. 

melitenaia. (See Miorocoocua meliten- 
aid.) 

phaaeoli aojenae, roughness in colony 
form and agglutination, 240. 
phaaeoli aojenae, studies, 645, 
phaaeoli, studies, 645. 
punorum, agglutination test, accuracy 
of, 581. 
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Bacterium — Continued. 

puUorum, B, palUnarium, and Bacillus 
aeriryclie, antigenic relation, 180. 
pullorum, fermentation of maltose by, 
180. 

pulloruni, fermontatlvo characters, Ky., 
265. 

(fifcp also Salmonella pvllorum.) 
sytinyae, notes. West. Wash., 746. 
tularensG In birds, 673. 
lulurense in sheep, 872. 
tularense transmihsion experiments 
with chickens, 480. 
tumefaciens, host relations, 645. 
tuniefaclens, notes, 245, 351, 445. 
tumefaciens, roughness in colony form 
and agglutination, 240. 
vascularum, notes, 844. 
oiffnac, notes, N.Y.State, 748. 
visoosum cqui, factor in diseases ot 
foals, Ky., 260. 
eiscosum CQui in a foal, 873. 
icelohii, (See Clostridium wclehiL) 
Bagworms of Texas, life history, Tex., 161. 
Balloon observations, pilot, hist ructions for, 
rr.S.D.A., 617. 

Bamboo culture and uses In ('hlna, 145. 
Banana — 

bunchy top disease, 415, 451. 
l^anama disease, notes, 344, 345. 
plants, potash in, P.R., 739. 
aquirter disease, notes, 445. 

Bananas— 

Insects afTcctiug, 559. 
ripening, effect of acetylene, 641. 
ripening, effect of ethylene, 822, 
types and origin, 825, 

Barhitistes constrict us as pine pest, 844. 
Barley — 

breeding experiments, til., 222 ; Oreg., 
731. 

culture experiments, 133; Minn., 132. 
feeding value for pigs, Ohio, 401. 
following tobacco, nitrogen content, 
Ky., 223. 

hay yi<‘ld, Qa., 815. 

liomogrown, feeding value, Wyo., 765. 

linkage In, 726. 

methods of pr<‘paration for pigs, Oreg., 
765. 

mutations in, 127. 
natural crossing In, 433. 
phosphorus in, 204. 
rolled, feeding value, Ariz., 472. 
rusty blotch resistance, Inhoritancc, 50. 
seed, impuiltlos and determination of 
origin, 580. 

seedlings, respiration rate, effect of 
ionized air, 522. 
smut, control, Va., 140. 
smuts, control, 240. 
stidpe development, effect of nutritive 
condition of host, 540. 
tost for hay, Minn., 182. 
tests, Ohio, 630, 


Barley — Continued. 

V. wheat in scratch grain, 860.^ 
varieties, Mont., 729; Pa., 327. 
variety tests, Alaska, 728 ; Arlz., 133 ; 
Ga., 815; 111., 222; Minn., 132; 
N.Dak., 34; N.J., 431; Oreg., 132, 
731 ; Wash.Col., 814 ; Wyo., 733. 
yields, Mont., 730. 

yields, effect of preceding crop, Arlz., 
133. 

yields, effect of sodium silicate, 623. 
Barns, planning, space unit method, 281. 
Barns, plans, Ark., 877. 

Bean — 

aphid, toxicity of hydrocyanic acid for, 
454. 

bacterial spot, control, N.Y. State, 748. 
beetle, Mexican, in Ontario, 843. 
beetle, Mexican, notes, S.C., 755. 
downy mildew, control, N.Y.State, 748. 
leaf beetle, notes, S.C., 765. 
mosaic, notes, 344. 

seed, dormancy in, cytological htudy, 
521. 

seed from arid West, value, Pla., 140. 
wilt organisms, studies, 545. 

Beans—— 

cull, feeding value, Mich., 467. 
culture experiments, Mont., 729, 
liarvcstlng with combine in Michigan, 
880. 

heterosis in, peculiar case, 527. 

Lima, spraying experiments, K.Y. 
State, 748. 

photoperiodism of, 025. 
pigment patterns in, factors affecting, 
433. 

pod characters in, inheritance, 127. 
red kidney, new varieties, N.Y.State, 
433. 

seeding rates, ilont., 730. 
snap, cold storage studies, 541. 
yields, effect of thick planting, 111., 
231. 

(See also Mung beans, Soy beans, Vel- 
vet beams, etc.) 

Beauveria, notes, 162. 

Beehives, humidity of, 66. 

Beeches, height giwth, effect of spacing, 
236. 

Beef- 

cooking according to cut, U.S.D.A,, 789. 
lean, as supplements to white bread, 
nutritional value, 191. 
quality and palatabllity, effc*ct of feed- 
ing methods, Mont., 760. 
yearling, available meat from cuts, 287. 
(See also Cattle, beef.) 

Boekeepliig — 

at Alaska Matanuska Station, Alaska, 
758. 

in South Africa, 655. 
manual, 66; N.J., 06. 
papers on, 05. 
treatise, 055. 
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Bees- ■■■ 

actlviticb, effect of temperature, 66. 
authidiine, nesting habits, 857. 
breeding and wintering, Wyo., 758. 
breeding, possibilities, 655. 
burrowing in lawns, control, Md., 841. 
controlled mating, 65, 252. 
diseases of, 66. 
enemies of, 167. 
foulbrood. (See Foulbrood.) 
native on fruit trees, and honey, Oreg., 
754. 

nosema disease of, Swiss Commission 
on, proceedings, 564. 
salivary glands, 655. 
treatise, 65. 

Beet— 

eelworm, life history on hops, 360. 
fly, life histoiy and control, 653. 
leafhopper, control, 454. 
leafhopper, not in Argentina, 163. 
Icafliopper parasites, exploration in Ar- 
gentina for, 559. 
leafhopper, studies, Oreg., 753. 
nematode, control, 834. 
plant, abnormal behavior In, 725. 
tops, feeding, effect on composition of 
blood, 867. 

Beetle, new beneficial, in Massaebusetts, 
503. 

Beetles in New Jersey, 556. 

Beets^- 

albinism in, inheritance, 526. 
field or fodder. (See Mangels.) 
high quality table variety, Ohio, 741. 
sugar. (See Sugar beets.) 
variety tests, Miss., 34. 
wild, in California, 336. 

Belpaese, microbial flora of, 661. 

Semhccia marginata. (See Kaspberry root 
borer.) 

Setmaia spp., notes, 559. 

Benzoin, gum, alcoholic extractive in, 15. 
Berea College, new agricultural hall, notes, 
500. 

Bergamot juice, vitamin C in, 595. 

Beriberi in man and polyneuritis in fowls, 
relation, 394. 

Beriberi, papers on, 197. 

Berlese, Antonio, list of publications of, 
550. 

Berries. (See fruits, small, and Baspber- 
rlGS, Strawberries, etc.) 

Betel vine wilt, notes, 5^. 

Bibliography of — 
actinomycosis, 73. 
bird banding In America, 647. 
blackleg in sheep, 872. 

Boma disease and encephalomyelitis, 
477. 

cells, internal pH of, 202. 
codling moth control, 165. 
concrete aggregates, 683. 

CuUcidae of Argentina, 849. 
currant gall mite, 852. 


Bibliography of — Continued. 

diarrhea, bacillary white, diagnosis in 
United States, 374. 

entomologists, biographical sketches, 
830. 

ergosterol as precursor of vilamin D, 
506. 

Snophyea rihla, 852. 
extension work in United States, 
U.S.D.A., 188. 

flour moth, Mediterranean, diseases, 
652. 

foot-and-mouth disease, 260. 
genetics of Linum, 324. 
growth, 658. 

Insects, pliyhlology of, 839. 

Insects, 1 espouses to smell and taste, 
556. 

insects, social, 50. 

Johne’s disease, 578. 
keratin, 97. 

Lepturlni of America north of Mexico, 
654. 

Nicotiana genus, genetics, 324. 

OrUiesia nriicae, 650. 
oxydo-reductlons, 123. 

Pacific flathead borer, U.S.D.A., 851. 
parasites of forest tree seedlings, 354. 
parthenogenesis in Thysanoplejia, 61. 
pavemcmt and subgrade studies, Colo., 
278. 

plant chimeras, 217. 
plant protection, 238. 
pleuropneumonia of horses, 373. 
poultry parasites, 671, 672. 
symbiosis, 123. 

taxation, Income v. property for school 
revenue, 587. 

termites of Belgian Congo, 103. 
virus disease transmission, 243. 
viral registration in Europe, 590, 
vitamin D, ergosterol as precursor, 596. 
weeds, relation to soil reaction, 713. 
woods of the world, 444. 
wool, absorption of adds by, 696. 
zootroplsm in mosquitoes, 561. 
Bindweed, control, Wash.Col., 814. 
Biochemistry — 

fundamentals, relation to human phys- 
iology, 801. 
outlines of, 188. 

Biology and medicine, ndatlon to colloid 
chemistry, 410. 

Biostcrln, crude, autirachlllc property, 197. 
Birch seeds, germination and vitality, 827. 
Birds — 

as hosts for chiggers, 839. 
attributes, 158. 

banding in America, bibliography, 647. 
eye worm of, 480. 

game, critical factor in existence, 055. 
in captivity, longevity, 647. 
metabolism, effect of ultra-violet radia- 
tion, 80$. 

migration, relation to light and length 
of day, 565. 
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Birds — Continued. 

ne>y malarial parasite of, 580. 
of Alaska, laws and regulations, 
U.S.D.A., 865. 
of Malay Peninsula, 59. 
of New Mexico, treatise, 047. 

Palearctlc, behavior toward forest in- 
sects, 844. 

protection, directory of oflacials for, 
U.S.D.A., 168. 
social parasitism in, 838. 
spread of foot-and-mouth disease by, 
869. 

vesicula semlanalis In, cyclical growth, 
581. 

Biscuits, checking In, factors affecting, 013. 
Black disease bacilli in livers of normal 
sheep, 871. 

Black quarter, notes, 475. 

Black scale — 

significance of unit counts on, 104. 
unit method of orchard inspection for, 
455. 

Black vine weevil, studies, Orog., 763, 
Blackberries, breeding, West.\Vash., 740. 
Blackberry anthracnose, control. 111., 239. 
Blackberi-y dwarf, notes, Oreg., 743. 
Blackhead in turkeys, control, 870. 
Blackleg — 

etiology, 275. 
in cattle, Mont., 179. 
in sheep, 872; Mont, 772. 
Blacktongue of dogs — 

and pellagra of man. Identity, 798. 
and pellagra, tissue changes in, 793. 
Bli88U8 leucopterus. (See Chinch bug.) 
Blister — 

beetles of New Jersey, 656. 
mite affecting apples, control, Oreg., 
764. 

mites on pear trees, life history, 461. 
Blood — 

cell count us aid to diagnosis of hog 
cholera, 873. 

regeneration In severe^ anemia, 695. 
sora, pH determination methods, 312. 
urea determination in, Pa., 313. 
Blowflies in Houth Affica, distribution, 502. 
Blowfly — 

baits and repellonts, tests, U.S.D.A., 
459. 

repellents, 458. 

thermal death point, effect of hiunidity, 
249. 

Blueberries — 

culture experiments, Ala., 189. 
culture in Washington, Wash.Col., 825. 
hardiness, 234. 
propagation, Fla., 140. 

Blueberry Insects in Indiana, 00. 

Bluegrass — 

Kentucky, pastures, fertilizer experi- 
ments, Pa., 327. 

pastures, ostablishment of sweet clover 
in, 430. 


Bluetop grass, haymaking period, Alaska, 
728. 

Body surface area of man, measurement, 
291. 

Bog lands of Germany, 513. 

Boletus granuJatus relation to Scotch pine, 
822. 

Boll weevil — 

and weather in Cotton Belt, U.S.D.A., 
357. 

control, Ala., 159. 

control tests, Ga.Coastal Plain, 167. 
Infestation, relation to leaf color and 
size, 160. 

Mexican, in Oklahoma, history of 
distribution, 655. 
notes. Ark., 841. 
poisoning work, Fla., 167. 
studies, 8.C., 755. 

Bollworm — 

of South American cotton, 652. 
pink, of Queensland, 560. 

Bomliyx mori. {See Silkworms.) 

Bone, composition, 310, 312, 388. 

Bones of cattle, porosity, 464. 

Bones of fowl, effect of inbreeding. Conn. 
Storrs, 580. 

Book beetle, Mexican, in Boston, 106. 
Books on — 

agricultural cooperation, 889. 
agricultural economics, 490, 884. 
agricultural education, vocational, effi- 
ciency in, 683. 
agricultural geology, 815. 
agriculture, British, 686. 
alfalfa, 588. 

animals, distant orientation and place- 
recognition, 647. 
anthelmintics and uses, 574. 
ants, social world of, 66. 
bacteria, physiology and biochemistry, 
170. 

bacteriology, 489. 
bacteriology, dairy, 804. 
beekeeping, 06, 055; NJ., 
bees, 65. 

biochemistry, 188. 
birds of New Mexico, 647. 
botany, 888, 686. 
bulldogs, French, origin, 363. 
calorimeter, modem. 111. 
carbohydrate metabolism and insulin, 
687. 

cattle, Aberdeen-Angus, history, 565. 
cements, limes, and plasters, 278. 
cheese industry, 664, 
chemical analysis, 112. 
chemistry, 10. 
chemistry, biological, 010. 
chemistry, organic, 201. 
chromosomes, sex, 325. 
colloid chemistry, 201. 
colloid chemist]?, theoretical and ap- 
plied, 410. 
concrete, 779. 
cooking, 89. 
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Books on — Continued. 

cooperation In agriculture, 889. 
corn and corn growing, 433. 
crops, nutrition, 119. 
crops, production, 221. 
crops, tropical, 46. 
dahlias, 641. 

dairying, science of, 188. 
electric heating, 280, 
electricity, uso In agriculture, 280. 
engineering problems, 673. 
entomology, 388. 

farm economics, management and dis- 
tribution, 686. 
farm mechanics, 686. 
farm practice, elements, 388. 
feeding stuffs, 852. 
field crops, 635. 
food, health, vitamins, 891. 
food, human, contributions of science 
toward, 591. 
food plants, 121. 

food products, source, chomihtry, and 
uso, 89. 

forests, protection against animals, 647. 

fruits culture, 232. 

garden flowers, 441. 

gardening, 548, 644. 

geology, agricultural, 315. 

growth, 657. 

heating and ventilation, 380. 
heating, electric, 280. 
heredity, principles, 428. 
histones and protamines, 202. 
home economics in education, 686. 
home economics, teaching, 686. 
horses, 565. 

horse-shooing, principles and practice, 
303. 

hydrology, elements of, 276. 
insects, destructive and useful, 648. 
insects, social, 59. 

insulin and carbohydrate metabolism, 
087. 

iris, 341. 

irrigation projects, success on, 086. 
lilacs, 543. 

livestock enterprises, 686. 

mammals, North American, 59. 

marketing, cooperative, 680. 

mcndelism, 822. 

meteorology, 113. 

milk and its products, 864. 

mosquitoes, British, 63. 

nitrogen fixation, 10. 

nutrition in health and disease, 891. 

nutrition of crops, 119. 

nutrition, science of, 686. 

oil heating, domestic, 888. 

peanuts In India, 225. 

pectin, preparation and uses, lit. 

periodicity, physicochemical, ill. 

pigeons, raising, 70. 

pigs, raising, 363. 

plant anatomy, 624. 

plant cells, life of, 423. 


Books on — Coutiimed. 

plant dih(»ases, control, 238. 
plant diseases, fungus, 828, 829, 
plant products, chemistry, 201. 
plants, ornamental, biology, 213. 
pomology, 41. 
poultry husbandry, 489. 
primulas for garden and greenhouse, 
141. 

protamines and histones, 202. 
refrigeration, 380, 781. 
rock gardens, 235. 
rural life expansion, 800. 
rural sociology, 387, 591. 
sex chromosomes, 32.">. 
shrubs, 235. 

sociology, rural, treatise, 591. 
soil science, 18, 207. 
standard of living on farms, 889. 
steelwork, constructional, 370. 
sugar bi'et industry, 39. 
sugar cane culture, 530. 
trade, int«‘rnatioiial, 589. 
ventilation and heating, 380. 
veterinary medicine, 673. 
viruses, filtrable, 370. 
vitamin doflcleiicy diseasi^s, 197. 

W(4ght control, 103. 

2 oology, 890. 

Bordeaux mixtun’ — 

adhesive power in Egypt, 240. 
preparation, chemical hydrated lime for, 
49. 

Boric acid, passage into fruits and vege- 
tables, 724. 

Borna disease — 

and cnc(‘phulomyeiitis of sheep and 
cattle, 470. 

intranuclear inclusions of, 608. 
of horses, studies, 373. 

Boron - 

as toxic constituent of arid soils, 511. 
effect on nodules of Vh'fa faha, 28. 
in soils and irrigation waters, offoct, 
Calif., 028. 

rOlo in plant growth, 724. 

Botany- 

laboratory manual, 086. 
textbook, 388. 

Botfly eggs on horses, control, 260. 
Botryomycosls of sheep, 179. 

I Botrytls cincrca, n(»tes, 553. C44, 646. 
Botullnus anatoxin, work with, 170. 
Botulism — 

in equines. 673. 

toxin, destruction by milk bacteria, 570. 
toxoids, protection of horses with, 111., 
274. 

BravhyrliiniiB spp., studies, Oreg, 753. 
Bracken — 

effect of cutting, 437. 
poisoning of cattle, experimental, 71. 
Bramble mosaic, notes, Oreg., 746. 

Braxy of Australian sheep, 179. 

Braxy-llke disease and fluke in sheep, 179. 
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Bread — 

baking at hi^h altitude, Wyo., 789. 
dough, action of phosphatides In, 288. 
loaves, volume measuring device for, 
289. 

ropy, studies, 289. 

whole wheat, superiority, 786. 

(Hec also Flour.) 

KnMdfruit of Tahiti, 826. 

Broakpius, substitutes for, 80. 

Breeding. (8ee Animal breeding, Plant 
breeding, an<J spicl/ic animah and plants ) 
Biemidao, natural grouping, 262. 

Brickwork, reinforced, 878. 

Broccoli yellows, notes, 348. 

Brome grass — 

as dry-land pasture, Mont., 730. 
seed, impurities and determination of 
origin, 689. 

Bronchospirochetosis in fowls, 274. 
Brown-rot lungl, studies, 651. 

Biuoella aMrtus — 

agglutinins in human sera, signlfi- 
caneo, 667. 

and B. mclitensls, bacteriological rela- 
tion, 75. 

and B. meUtenbls, comparative inocu- 
lations in goats, 667. 
cultures, biochemical modification, 678, 
from liuman sources, identification, 667. 
in milk, thermal death point, 267. 
infection in milk, 72. 
pathogenicity for monkey and man, 
870. 

pathology, 871. 
respiratory quotients, 666. 
sensitiveness to gentian violet, 606. 
Brucella group — 

acid agglutination optimum in, 666. 
pathogenicity of strains, 870. 

Brucella melitcnsls — • 

and B. aljortus, bacteriological rela- 
tion, 76. 

and B. al)ortus, comparative inocula- 
tions in goats, 607. 
and Bacillus chorfue, studies, 267. 
resplnitory quotients, 660. 
sensitivencHS to gentian violet, 600. 
Biuvella spp.— 

evolution, thermoagglutination, 870, 
pathogenicity for monkeys, 067. 
Brussels sprouts — 

blackleg, control, 441, 446. 
yellows, notes, 348. 

Buckwheat, proteins in, 291. 

Budmoths of Nova Scotia, 843, 

Buffalo gnat pest, notes, 60. 

Buffalo tree hopper, egg parasite of, 846. 
Bulb flies, lesser, bionomics, 663. 

Bulb fly, lesser — 

life history, habits, and control, 850. 
notes, Oreg, 763. 

Bulb mite, notes, Oreg*, 768. 

Bulbs, growing in Alaska, Alaska, 341. 

Bull associations in Idaho, survey, Idaho, 
70. 


Bulldogs, French, origin, treatise, 36‘J. 
Bumblebees, species, relationships, 252. 
Bureau of Dairy Industry, monograph, 863. 
Bureau of Soils, origin and objects, 507. 
Burrknot in cross-bred apple seedlings, 340. 
Butter — 

fat. {See Milk fat.) 

grading, Australian methods, 661. 

making, 366. 

making, neutralizers and their effect. 
Ark, 865. 

marketing, cooperative, Wis., 683. 
mold and yeast count, determination, 
SG5. 

pasteurized cieamery, surface flavor In, 
source, 866. 

prices, Australian, and Pattreon plan, 
680. 

salts, studies, 672. * 

surface taint, 571. 

whey, keeping qualities, N Y.Cornell, 
70. 

worked, lipolysis, 661. 
yeasts in, 670. 

Buttermilk — 

fat in, error In determination, 313. 
fat losses in, 366. 

Cabbage — 

and radish polyploid hybrids, 324. 
blackleg, control, 444, 445. 
breeding experiments, Del., 736 
core formation, Oreg., 738. 
disease resistant, notes, HI., 281. 
fertilizer experiments, Ala., 189. 
flowering habit, 231. 
group, seed setting and heredity in, 
633. 

maggot, notes, N.Y.State, 453. 
planting dates, Mont., 737- 
plants, hotbed and greenhouse, Mont., 
737. 

varieties, N.Dak., 41. 
varieties, biometrical studies, 822. 
variety tests, Guam, 820 ; Pa., 337 ; 
Tenn., 141. 

yellows resistant varieties, 347. 

Cacao — 

barksapper, new parasites of, 056. 
bean meal, feeding value for pigs, Ohio, 
461. 

diseases of Gold Coast, control, 246- 
insects affecting, 649. 
pod diseases, studies, 246. 
pod rots, notes, 344. 
research, 641* 

thrlps, red-banded, in Gold Coast, 660. 
trees, yields, variations in, 234, 286. 
yields, relation to rainfall in Gold 
Coast, 207. 

Caffeine, ingestion, effect cn uric acid ex- 
cretion, 193. 

Oajanus indicus wilt, notes, 646. 

Cake making in high altitudes, 490. 

Calavo growers in California, 681. 
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Calcium — 

arsenate, toxicity, 162. 
arsenate toxicity, effect of lime, 844. 
arsenlte, toxicity, 102. 
available in soil, determination, 604. 
balance In rata during pregnancy and 
lactation, 502. 

compounds for hens, Ky., 261. 
cyanamide, effect on bacterial activity 
in soils, 714. 

cyanamide, effect on phosphate and po- 
tassium availdbilily, Ala., 120. 
cyanamide, nitrification, 718. 
cyanide for control of stored product 
pests, 843. 

deficiency in forage, Mont., 720. 
exchangeable, in carbonate-free soils, 
708. 

exchangeable, relation to soil type, 208. 
excretion, factors affecting, 289. 
in blood, effect of vitamin D, 506. 
in milk, utilization, 603. 

In plants, relation to ability to feed 
on rock phosphate, Ark, 804. 
in soils and waters, S.C., 708. 
metabolism of undemourished children, 
91. 

nitrate, effect on phosphate and pot<is- 
slum availability, Ala., 120. 
nitrate, fertilizing value, N.C., 710. 
nitrate, stimulation, toxicity, and 
antagonism, 27. 
of cheese, 400. 

relation to forest productivity, 280. 
sulfate. {See Gypsum.) 

{See also Lime.) 

Calendra graneria.. {See Granary weevil.) 
CaJendra oryza, {See Rice weevil.) 

Calf— 

abnormal, bulldog type, description, 
630. 

disease in Marico District, 574. 
septicemia, notes, 72. 

California Station, notes, 800, 608, 000. 
California University, notes, 200, 300, 000. 
CaUroa act7ilop$, {See Bose sawfly.) 
Calorimeter, modern, treatise, 111. 

Calurea, fertilizing value, N.C., 719. 

Calves — 

beef, feeding experiments, Mont., 760. 
beef, wintering, effects of methods, 
Wyo., 761. 

effect of winter rations on pasture 
gains, W.Va., 855. 
fattening, 360 ; Ohio, 462. 
feeding experiments, Wyo., 770, 
fetal, pigment formation in skin, 811. 
hand rearing, 569. 

mineral deposition in bones, Pa., 365. 
percentage crop in range herds, factors 
affecting, Calif., 360. 
steer and heifer, merits, IR., 254. 
western, fattening. 111., 254. 
Oamaroeporium Iiypericorum n.Bp., descrip- 
tion, 29. 


Camels, trypanosomiasis in, diagnostic agent 
for, 800. 

("ampoplegldea cllopiac n.sp., description, 
hl7. 

Camptoum cun atum, life history, 49. 

Canary birds, iiilierltunce of characters, 324. 
Cancer, (*liology, factor in, 868. 

Cancer not a simple Mendelian recessive, 
430. 

Can<‘, Uba, as foiage crop, P.R., 731. 

Canna crosses, chromosome number, 125. 
Cauna, edible, production tests, Guam, 814. 
(''aiming, bacteriological field studies in, 490. 
Cantaloupe. {See Muskmclons.) 

Ountliarlt, anfhraonij new, in Massachu- 
setts, 503. 

Canton fianncl, measuring quantity of nap 
on, 06. 

CapiUuna aeropMla In foxes, 876. 

Capsid bug, studies, 846. 

Caibohydrato metabolism and insulin, 
treatise, 687. 

('arbohydrates in grasses, studies, 574. 
Carlion — 

bisulfide, volatilizing for soil fumiga- 
tion, 557, 

compounds, action in manure, 718. 
dioxide — 

accumulated, effect on plant respi- 
ration, 807. 

assimilation In Norway spruce, 
relation to stomatal opening, 
442. 

concentrations, effect on metabo- 
lism of abortus-melitensis 
group, 267. 

effect on action of respiratory in- 
secticides, 454. 

effect on flower and fruit produc- 
tion in plants, 806. 
in greenhouses, effect on crops, 
320. 

nutrition of forest trees, 843. 
production by streptococci, N.T. 
State. 427. 

disulfide grades, effectiveness, Md., 842. 
disulfide, miscible, for Japanese beetle 
control, 840. 

tetrachloride, admlnlstrtitlon for liver 
fluke in sheep, 373. 

Carbonates, comparative tests, 720. 
Carcinoma, gastric, in albino rats, forma- 
tion, 201. 

Carcinoma, squamous cell, in bovine rumen, 
574. 

Carex spp., ebromosome numbers in, 428. 
Carnation — 

leaf roller, parasites of, 656. 
leaf rot, cause, 646. 
wilt disease, 246. 

Carnations, annual change of soil, effect, 
lU., 231. 

0 arp oeapea pomonella. {See Codling 
moth.) 

Carrot blight, studies, Mass., 648. 

Carrot leaf-spot, studies, Mass., 648. 
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Carrots— 

analyses, Can., 30. 

as snpplements to white bread, nutri- 
tional value, 101. 

open crates v. sand covered, loss of 
weight, Pa., 337. 

V. com silage for beef cattle. Wash. 
Col., 855. 

V. com silage for lambs, Wash, Col, 
850. 

varieties, West.Wash., 732. 
variety tests, Minn., 132; N.Dak , 31; 
Oreg., 731, 

Casein — 

action of proteolytic baotorl.a oC milk 
on, N.y.State, 772. 
in milk, determination, 613. 
papers on, 002. 

research studie.s, N.Y.Stat', 474. 
spreaders in insect sprays, bludits, 
Orog., 732. 

Cassava — 

feeding value, Guam, 858. 
variety tests, Guam, 814. 

Castor beans, genetic studios, 210, 217. 
Castration — 

effect of age on size of organs, 811. 
olfocts on roosters and hons, 4JiO. 

Cat fleas, control, 200. 

Catalase — 

activity in corn, 522. 
activity of pear tissue, 440. 
as indication of fruit tree response to 
soil treatment, 43. 

In germinating seeds, 128. 
in tomato, relation to soil reaction. 
823. 

Cataphor<'sis — 

and electrical neutralization of colloid- 
al material, 410. 
bacterial, htudios, Pa., 321. 

Oatonaria anQUiUulae^ parasite of Fasciola 
hcpatica ova, 550, 

Cations, replaceable In soil, availability, 
500. 

Cntorama sp. In Boston, ICO. 

Cats— 

chromosomes of, 725. 
inheritance of whllo spotting in, 726, 
tortoiseshell tom, studies, 32. 

Cattle^ 

Abordecn-Angus* history, treatise, 665. 
baby beef, fi.nlshlng, Mich,, 08. 
beef, experiments, 111., 264. 
beef, feeding and breeding experiments, 
Can., 564. 

beef, feeding experiments, EAns.^ 854; 
Mont., 759 ; Okla., 260, 267 ; Oreg., 
760; Wash.Col., 855; Wyo., 761. 

(Bee also Calves, Cows, and 
Steers.) 

beef, industry, economic aspects, Callt, 
580, 

beef, industry in Iowa, economic Ms- 
tory, 686. 

breeds, papers on, 662, 668. 


Cattle — Continued, 
dairy — 

cost of production, Ohio, 83. 
feeding, 862. 

feding and breeding experiments, 
Can., 564. 

feeding and management, Miss., 
862. 

feeding experiments, Ariz., 471 ; 

Ark., 802; Oreg., 769. 
free-choice feeding of minerals, 111., 
56a 

mineral supplements for, Pa,, 305. 
(Bee also Cows.) 

diseases, hematological studies, 665. 
diseases, relation to public health, 670. 

(Bee also speoifto diaecues.) 
energy metabolism, relation to plane of 
nutrition, 359. 

energy of growth and character of 
bone channels, 464. 

epithelial defects In, Inheritance, Wis., 
727. 

feces and intestines, acid-fast bacteria 
in, 668. 

feeding experiments, Alaska, 750 ; Ohio, 
464. 

(Bee also Cattle, beef, Cattle, 
dairy, Calves, Cows, Livestock, 

. and Steers.) 

growth rate in embryonic and postem- 
bryonlc periods, 463. 
growth rate of skull, 464, 
growth weight speed, relation to size 
of growing mass, 463. 

Guernseys and Ilolsteins, crossbreed- 
ing experiment. 111., 218. 

Hereford, exceptional color inheritance 
in, 32. 

in eastern Asia, phylogenical studies, 
72. 

inheritance of abnormality In, 630. 
Inheritance of horns in, 726. 
on milk and grain rations, pathological 
alterations In, 871. 
plague. (Bee Rinderpest.) 
poisoning. (Bee Livestock poisoning, 
Plants, poisonous, and speoi/lc 
pJatits.) 

porosity of bones before and after 
birth, 464. 

protection from flies, Md., 842. 

Siberian, milk glands, histological 
structure, 473. 

surface area, relation to body size, Mo., 
67. 

ticks. (Bee Ticks.) 
yearling, wintering, Mont., 760. 

(Bee also Calves, Cows, Heifers, Live- 
stock, and Steers.) 

Cauliflower- 

plants, hotbed and greenhouse, Mont., 
737, 

varieties, N.Dak., 41. 
yellows, notes, 348. 
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Cedar rust, susceptibility of Ada Red apples 
to, 55. 

Celery — 

ethylene blanching, effects, Pa., 338. 
fertilizer exporlments, Fla., 130. 
premature seeding, Mont., 737. 
ripening, effect of ethylene, 822. 
vitamin B in, effect of ethylene, 204. 
Cell nutrition, vitamins and diseahe resist- 
ance, 805. 

Coll walls, chemistry, nature of middle 
lamella, 128. 

Cells, internal pH of, 202. 

Cellulose — 

action of alkalis on, 97. 
as source of humus, 512. 
decomposition products as sources of 
energy for Azotobacter, 421. 
fibers, structure, X-ray methods of 
study, 397. 

oxidation in soil, 816. 

Cements, limes, and plasters, treatise, 278. 
Cemeteries, rural, survey, Mich., 46. 

Centetcr cinerea, parasite of Japanese 
beetle, 563. 

Centipedes, greenhouse, control, 558. 
Oepegillettea hetulaefoUae n.g. and n.sp., 
description, 455. 

Cephalolius oayuroidea, notes, 645. 
Cephalosporium and associated fungi, notes, 
162. 

Cephalosporium sp., notes, 241. 

Oephemmyia sp. In wild deer, 561. 

Oeratitis capitata, {See Fruit fly, Medi- 
terranean.) 

Ceratopogoninae, synopsis, 249. 

Ceroospora — 

coffeicolUj notes, 844. 
ooncorSf notes, 242. 
gossypii, notes, 241. 
musarumy notes, 844. 

Cereal — 

chemists, analytical methods of, cri- 
teria of validity, 611. 
diseases, studies, 149. 

{Bee also speeijito hosts.) 
foot and root rots, notes, 344. 
hybrids, sterile, genetics and cytology, 
823. 

rust control, 831. 

rust BUsceptibiUty, relation to nutri- 
tion, 546. 

rusts in the Far East, 49. 

{See also Rusts and specific 
hosts.) 

seed treatment. (See Seed treatment.) 
seeds, longevity, 228. 
smuts, control, Va., 149. 

(See also Smut and speoifio hosts.) 

Cereals — 

English, dIgestihUity, 659. 

English varieties, 583. 
germination, enzymatic function of 
mitochondria, 428. 
tests in Philippines, 327. 

(See also Grain and speoifio grains.) 


Ceiv'brospinal moiiiugitls of horses, studios, 
373. 

Ciresa htibalus. (Sec Buffalo troebopper.) 
C’c/oplttAtts tusci in Palestlue, 630, 

CVslodos from domestic animals, P.R., 774. 
Chactocnema conflnus, (See Sweet potato 
flea bcelle.) 

Chactomium spp., notes, 347. 

('halk, coloissl, removal from yarns, 599. 
Chamber of Commerce of XJiiItod States, 
committee on agriculture, report, 382. 
Chamiza, germination and growth, N.Mex., 
30. 

Cheat grass smut, notes, Wash.Col., 830. 
Cheat hay, deficiency as roughage for heif- 
ers, Orog., 709. 

Cheese — 

calcium of, 400. 

Canadian, in world’s market, 061. 
Cheddar, effect of flash pasteurization 
of milk, 265. 
industry, treatise, 664. 
making, 306. 

moisture in, determination methods, 
313. 

soft, yeasts in, 570. 

Swiss, abnormal fermentation in, cause, 
004. 

Clmlo'^pirura spinosa, life history, n.S.D.A., 
876. 

Cheimatobia brumata, notes, 161. 

Chemical analysis, treatise, 112. 

Chemicals — 

purification for nutrient solutions, 511. 
use in the apiary, N.J., 847. 

Chemistry — 

and the food industries, symposium, 
801. 

biological, manual, 610. 
organic, textbook, 201. 
progress In, 10. 
treatise, 10. 

Chemotropism, ovlposltional, possible appli- 
cation, 556. 

Chenopodlum oil, intravenous administra- 
tion lo horses, 274. 

Cherries — 

breeding, value of homozygous species, 
528. 

eaxmed, effect of sulfur spray residues, 
Oreg., 700. 

cold storage studies, 541. 
cracking injury, Alaska, 736. 
culture experiments, Alaska, 736. 
culture on grass orchard principle, 439. 
fertilizer experiments, 111., 229. 
genetic studies, 125. 
mutations in, 127, 
new, tests, Guam, 820. 
pollination studies, 288, 824; Wash. 
Col., 821. 

pruning experiments, 111,, 229. 
self-fertile strain, Oreg., 788. 
sprayed with lime sulfur, effect on 
cans, Oreg., 746. 
variety tests, lU., 220, 
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Cherry — 

browu rot, control, 345. 
flowers, htudies, 823. 

Icat fauot, control, N.Y.Stntcs 449. 
leaf spot, defoliation of trees by, 
Mich., 50. 

maafiot siirvoy, Oro«., 753. 
pest In Wllllametle Volley, Oreiir., 763. 
trr(‘S, dofolLition, relation to winter 
injury, N.Y.Stalo, 440. 

Chestnut hlisht, survival of young chestnut 
trees*, Conn. St ate, 743, 

Chick— 

disiasofe in Michigan, summary, 470. 
embryos, abnormal, relation to mortal- 
ity during incubation, 660. 
ombrjos, absorption rate of reserve 
yolk, 566. 

Chicken — 

mite, control, 266. 
pox, immunization, 876; Wyo., 775. 
l)ox, Aacclne for, West. Wash., 776. 
tapeworm, life histoi*y, distribution and 
control, West .Wash, 756. 
tai)(*worm, notes, WostWash., 775. 
Chickens — 

cooked potatoes for, Ohio, 760. 

<ost of production, Ohio, 83. 
experimental infection with Bacterium 
tularenae, 480. 

green f<*ed an<l direct sunlight for, 
Wyo., 768. 

specific vestigoal wing character in, 
811. 

(Hee also (’hicks, Fowls, liens, Poultry, 
and Pullets.) 

Chicks— 

cod-liver oil for, Guam, 860, 
oltect of various protein-carbohydrate 
ratios I»a., 304. 
ft'oding experiments, Did., 760. 
livability, inheritance, Pa., 304. 
rapid growth on natural foodstuffs, 
201 , 

vitamin B rc<iuirement, ration fur, 500. 
('hlggers, birds as hosts, 830. 

Children — 

basal metabolism, effect of sleep, 200. 
feeding, nienufl and recipes, 03, 
growth and nntrlllon, permanent rec- 
ords, 200. 

growth rate, effect of milk consump- 
tion, 1J)2. 

in agriculture, SSO. 
malnourished, improvement of condi- 
tion, 201. 

negro, health studies, 787. 
nongaining preventorium, dietary and 
hygienic control, 687. 
nutrition studies, 100. 
nutritional status, survey, Pla., 100. 
school, effect of supplementary lunches, 
787. 

teeth in, decay, 02. 
undernourished, metabolism, 01, 802. 
Chill fruit diseases, 644. 


Chllies, Indian, studies, 822. 

Chinch hug feeding, injury to plant cells 
by, 230. 

Chinch hugs, hibernation in Sudan grass, 
558. 

Chionaspls CMonymi. {See Enonymus 
scale.) 

Chironomidae, synopsis, 249. 

Chlorella — 

growth, relation to pH and lion, 424. 
iron requirement, 619. 

Chloride absorption by cotton seedlings. 
425. 

Chlorine, effect of variation in a wheat 
ration, 168. 

Chlot'ita sp., transmission of virus diseases 
by, 243. 

Chloroform, action on onions, 215. 
Chlorophyll — 

decomposition in orange rinds, Ala., 
128. 

determinations, colorimetric standard, 

624. 

development In seedlings under dif- 
ferent wave lengths of light, 808. 

• in tree leaves, 828. 

Chlorosis — 

in rice, cause, 644. 
of apple trees, control, Mont., 749. 
of cottonwood trees, Wyo., 760. 
Cholesterol — 

derivatives, absorption spectra, 807. 
Irradiation, antirachitic property, 06, 
Ohorlzagrotis auxiliafis. {See Cutworms, 
army.) 

Chromic acid, action on animal fiber, 29S. 
Chromium, diphenylcarbazlde as test for, 
14. 

Chromosome aberrations and improvement 
of animal forms, 30. 

Chromosomes — 

in hyacinths, constitution and behavior, 
217. 

lengths in mammals, sex difference, 
684. 

nature, 428. 

number in Canna crosses, 125. 
number in com, N.Y.Cornoll, 629. 
number in FragarJa, 125. 
number in Kicotiana, 126. 
number in Rlbes, 680. 
numbers In mixed rat strain, 323. 
of male and female Drosophila, be- 
havior, 726, 
of Prunus, 126, 
of rat and mouse, 210. 
of the cat, 725. 

selective segregation In Solara simi- 
Ians, 80. 

sex, treatise, 326. 
studies in Cyperaceae, 428, 420. 
Chrysanthemum — 

aphid, toxicity of hydrocyanic acid for, 
454. 

gall midge, notes, 248. 
Oliryaantliemums* notes. Can., 630. 
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ChryBoboilii Is — 

moUj Rtudies, U.S.D.A., 850. 
pu1)C8ce7i8, llOt^'8, Wcst.Wash., 766. 
Chrt/8omph<Uu8 aurantfi. {Bee Bed bcale, 
California.) 

CUrysomyla &pp., notes, 502. 

Chtysopa sp., notes, 455. 

Church and the agricultural crisis, 600. 
Cicadidao, morphology, 660. 

Clcadiila Bcanotata, notes, 837. 

Cioadullna ziae n.g. and n.sp., description, 
650. 

Oicer ari<tinum wilt resistance, notes, 640. 
Cider, alcoholic fermentation, effect of 
successive generations of yoabt, 111. 
Cinchona studies, 646. 

Citric acid, determination, Stahre reaction 
in, 614. 

Citrus — 

aphid, diseases of, Fla., 147. 
aphid, green, studies, Fla., 169. 
aphid predators, life histories, 653. 
canker in Florida, 835. 
canker, infection studies, Fla., 146. 
canker, notes, 646. 

canker organism, roughness in colony* 
form and agglutination, 240. 
chlorosis, effect of irrigation and ferti- 
lizers, Arlz., 67. 

diseases. (Bee also Lemon, Orange, 
etc,) 

fruit pests in California, distribution* 
effect of climate, 468. 
fruits. (Bee also Lemons, Oranges, 
efo.) 

growers cooperative organizations of 
California, 081. 

leaves, effects of desiccating winds, 426. 
leaves, penetration and disposition of 
oil after spraying, 649. 
mdanose, studies, 363. 
pests, now, from India and South 
Pacific, 61. 

PhytopUthora blight, studies, 663. 
root diseases, notes, 844. 
scaly hark, studies, Fla., 146. 
seed beds, damplng-off in, 353. 
tree leaf miner, notes, Guam, 845* 
tree root disease, P.B., 746. 
trees, borax Injurious to, Calif., 628. 
types and origin, 825. 
white fly. (See White fly, dtrus.) 
wilt, relation to moisture conditions, 
Fla., 147. 

Citrus aurantium gumxnosis, control, 165. 
City and rural rdations, 590. 
CTadoapoHtem— 

affuwm, notes, 246. 

fulvim, achromatic variations in, 642. 
fidvimj notes, 344. 

CJasteroaporium carpaphilum, studies, 662. 
Clay^ 

effect of plant growth, 614. 
sdl, tillage, effects of organic matter* 
608, 


31ay — Continued. 

soils, colloidal, saturation capacity, 
618. 

suspensions, electrical neutralization, 
411. 

Clays, mineralogy, 513. 

(Uimate - 

iih a weather comhinntioii, 610. 
ot Florida, Fla., «01. 

(Bee also Meteorology.) 

Climatic cycles and tree growth, 417. 
Climatological data. (Bee Meteorological 
observations.) 

Climatology and applications, 006. 
Clostridium — 

hotuUnum toxin, destruction by milk 
bacteria, 571. 

(8(c also Bacillus Mulinus,) 
ehauvei, notes, 872. 
spp., differentiation, 276. 
icclchii strain causing abnormal fer- 
mentations in Swiss cheese, 064. 
Clothes moths — 

breeding for insecticide tests, 168. 
protection of animal fibers against, 557. 
Clover — 

and grass combinations for hay, West. 
Wash., 732. 

breeding experiments, Oreg., 731. 
bur, variety tests, Ga.Coiistal Plain, 

1 »J 

energy value for sheep, 111., 650. 
nubam, as groeu manure, effect on 
crop yields, Ark., 803. 
in grain stubble on sandy soils, Mich., 
481. 

in sterile cultivation, absence of 
oillus radicloJa bacteriophage, 809. 
m.immoth red, proper Latin name, 36. 
red, breeding experiments, Ky., 239. 
red, effect of mowing the first year, 
111*, 224. 

red, seed, Im purities and determina- 
tion of origin, 630* 
red, seeding esporiments, 111*, 228. 
red, self-fertilization studies, Ky., 223. 
red, leMs, Ohio, 636. 
r(Mi, variety tests, 111., 228 ; Oreg., 731. 
red, winter hardiness of strains, Pa„ 
327. 

seed, hard, germination, 137. 
seed, production and preparation, 816. 
silage. (Bee Silage.) 
sweet, (Bee Sweet clover.) 
variety tests, Alaska, 728. 
white, as cover crop for apple orchards, 
Mont, 738. 
white, hybrids, 127. 
white, variety tests, IlL, 223. 

Cluster flies, dead, as hosts of dermestlds, 
658. 

Coal formation, theory, 611. 

Coccaceae, studies, N.Y.State, 426. 

Cocci, add-proteolytic, types, N.T.State, 
428. 
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Cocci, motility, N.Y.Slate, 427. 

Coccid bug, external morphology and Ilf© 
history, 660. 

Coccidae— 

of Formosa, 250. 

of Japan, new genera and apocios, 569. 
Coccldiosis — 

in Australian rabbits, 480. 
in chichs, Wost.Wash., 776. 
of poultry, Orog., 775. 
of sheep, summary, 478. 

Ooccomvoes hiemalis, notes, N.Y.State, 449. 
Coccophagua n.sp., notes, 465. 

Cockchafer, night activity, causes, 247. 
Cockchafers, studies, 249. 

Cockroaches, bight activity, causes, 247. 
Cocoa meal, feeding value, Vt., 003. 

Coconut — 

bud rot, aiudies, Fla., 147, 836; Guam, 
835. 

diseases, notes, 344. 
fire blight, description, Guam, 8J15. 
gray blight, studies, 646. 
meal, feeding value, Guam, 858; Ohio, 
461. 

palms, fortllizor experiments, P.R., 740. 
palms, injury by sugar cane borer, 
Guam. 845. 

palms, physiological disoii<ie, Guam, 
830. 

pollen mother cells, studies, 820. 
scale control, Guam, 844. 

Coconuts — 

effect of kunal grass and control, 138. 
little known pest of in Java, 564. 
Codling moth — 

activity, relation to tempera Uire, 848. 
band experiments, 03. 
bionomics and control, Del., 750. 
control, 456, 600, HiS; Ky., 251; 
Oreg., 764. 

control, double v. single stieiiglh arse- 
nate of lead for, Oreg., 754. 
control, oils for, 'Wash.Col., 843. 
control, recent developments, 106, 
control, n'latlon to arsenical sprays, 
105. 

larvae, tropic responses, 306. 
life history studies, Orog., 752; Va., 
105. 

light alirnellon, 560. 
paper on, 69. 

response to colored lights, 848, 
spring brood emergence, determination. 
456. 

studies, N.Y.State, 452, 

Cod-liver oil — 

and murine animal oils, antirachitic 
value, 198. 
biological assay, 206. 
for chicks, Guam, 800. 
for poultry, value, N.J., 173. 
for reproduction, 895. 
in milk formula for infants, 688. 
vitamin A assay of, criticism, 804, 
vitamin fraction, new process for sepa- 
ratlOD, 895. 


Coffee — 

brown eyespot, notes, 344. 
effect of length of day, P.B., 740. 
fertilizer experiments, P.R., 740. 
in Brazil, second centennial, 641. 

Cold resistance by plants, 214. 

Cold storage plants for fruit, survey, 676. 
Ooleophora faMciella in New Zealand, 466. 
Coleus root formation, effect of pH of 
media, 543. 

Collet otriohum — 

gloeo6porloidc8, notes. 835; P.B., 746. 
gloeoapoi-ioidos on lemon, effect of 
manganese sulfate, 831. 
goaaypii, notes, 241. 

Undemuihianum^ achromatic variations 
in, 642. 

UthdemutManum, studies, 642. 
nigruntj notes, 644. 

Collodion sacks, use in soil Investigations, 
600. 

Colloid chemistry — 
textbook, 201. 

theoretical and applied, treatise, 430. 
treatise, 201. 

Colloidal-— 

alumina and silica of soil, possible in- 
dex, 509. 

behavior of soils and soli fertility, 23. 
Colloids — 

electrical neutralization and catapho- 
resis, 410. 

in soils, quantity and quality, deter- 
mination, 115. 

metallic, and knock suppression, 780. 
rWe in soil productivity, 509. 

Colli/b!a dryophila parasitic on dewberry, 
663. 

Color — 

determination, device for, 598. 
inheritance, exceptional, in Hereford 
cattle, 32. 

inheritance in sheep, 324. 
inheritance of earlobe in poultry, 832. 
of food, relation to vitamin A in, 291. 
Colors dyed on cotton, action of light on, 
696, 697. 

Combine — 

harvested grain, cleaning, 881. 
harvesting in Idaho, new developments 
in, 880. 

harvesting, windrow method, 880. 
studles in Pennsylvania, 481. 

Combines — 

and furrow drill, use, Mont., 778. 
cost and power needs, 111., 281. 
cost of operating, Mont., 786. 
grain loss tests, 880. 

In prairie provinces of Canada, 880. 

in Saskatchewan, 880. 

use, IlL, 276. 

use, survey, N.Dak., 81. 

Commodity groups, cooperation between, 
682. 

Oomperiella ttfaaolata, notes, Guam, 844. 
Complement fixation by different methods 
variation in interpretation, 665. 
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Composltae, akenes of, N.Dak., 41. 

Ocnciete — 

aggregates, slag, coke, breeze and 
clinker for, 58^ 
arch, load test, 878. 
arch, reinforced, analysis, U.S.D.A., 
770. 

arch, reinforced, load tests, XT.S.D.A., 
673. 

failure under combined compressive 
stresses, 376. 

in soil under improvement, destruc- 
tion, cause, 513. 

pavement curing tost^ In Temnesseo, 
U.S.D.A., 481. 

pavements, curing, U.S.D.A., 278. 

])laiu and reinforced, treatise, 674. 
roads, cores from, modulus ot elastic- 
ity, U.S.D.A., 378. 

strength characteristics, 481 ; U.S.D.A., 
278. 

strength, effect of temperature, 674. 
textbook and laboratory manual, 770. 
thermal conductivities, 583. 
waterprooflng compounds for, 683. 
Conifer disease, notes, 647. 

Coniferous — 

seedlings, light InlenRltles for growth, 
624. 

timber lands, cleared, low productivity 
in, 611. 

Conifers — 

Australian, anatomy, 444. 
breakage loss in logging, 48. 
in raw humus, development, 215. 
leaf structure, relation to light and 
moisture, 122. 

Conlothyrium fuckelll, notes, 063. 
Connecticut — 

College, notes, 706. 

State Station, notes, 200. 

State Station, report, 408, 704. 

Storrs Station, notes, 00. 

Storrs Station, report, 590. 
ConotracJbcluQ netiuphur, {Bee Plum cur- 
cullo.) 

Consumption, economics of, 884. 

Vontarinla tritioi and Bitodiplosis mosel- 
Iona, differentiation, 850. 

Cooking, treatise, 89. 

Cooperation, (Bee Agricultural cooperation 
and Marketing.) 

Cooperative — 

associations, financing, papers on, 682. 
associations In Palestine, 688. 
associations, membership relations 
tJ.S.D.A., 486. 

associations, surplus control and busi- 
ness methods, 683. 

organizations of producers and con- 
sumers, 590. 

Copidruae coe^ffa, enemy of cactus, 566. 
Copper — 

carbonate, high grade, for smut con- 
trol, Mont., 747. 

(Bee also Wheat smut control.) 


Copper — Continued. 

dust, insecticidal value, III., 231. 
in milk, 491. 

1 elation to hemoglobin in rat blood, 
401. 

snlis, ('ffcci on blood rcgeiieratJou, 695. 
hC4'(l tr(‘iilmciit oxpcrlnionts. Miss., 747. 
Coppc*rns, (‘hloriiiatcd, n new coagulajit, 
277. 

Conlyccps, notes, 162. 

Corn — 

and alfalfa hay, feeding value, 111., 60. 
and corn growing, txeatlse, 433. 
and com products, foreign trade in, 
Xr.S.D.A., 485. 

and peas, hogging down, N.Dak., 60. 
and protein supplement v. corn for 
pigs, Miss., 363. 
billbug, studies, S.C., 754, 

Bor(*r Act in operation, 843. 
borer, European — 

biology and control in (lermany, 
660. 

clean-up campaign in New York 
Stale, 456. 
control, Pa., 356. 
control by machinery, 111., 276. 
defence against. 111., 222. 
food preferences, corn v. mug- 
wort, Mich., 456. 
host selection in, 251. 
in Canada, 843. 

In South Germany, 844. 
international investigations, re- 
ports, 651. 

International Organization, con. 
fcronco, 651. 

new experiments in control, 652. 
notes, Guam, 844. 
parasites of, 843. 
l)rogr(*ss of work, 061. 
situation in Ontario and Ohio, 
106. 

situation, summary, 357. 
spread and control, Conn.State, 
751. 

two generations of, fnctors affect- 
ing, 500. 

breeding experiments, Ark., 812; IH., 
222; P.R., 731. 

canning, thermophilic contamination 
in, 400. 

catalase activity and respiration, 322. 
chromosome numbers in, N.Y.CornelJ, 
620. 

composition and yield, effect of early 
planting, Conn.Storra, 534. 
crosses, characteristics, Conn.State, 
728. 

crosses, reciprocal, eauality of kernel 
row numbers, 827, 

culture experiments, Ark., 812; Ohio, 
636. 

culture experlmentB in Philippines, 
827. 

diseases, seed-home, control, Miss., 51. 
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Corn — Continued. 

ear rot, studies, lU., 288. 
offect of length of day, P.H., 740. 
effect of methods of cultivation, Ark., 
812. 

feeding value for pigs, Ohio, 461. 
fertilizer applications to hill, Oreg., 
731. 

fertilizer experiments. Ark., 812; Ga. 
Coastal Plain, 132 ; Oreg., 781 ; S. C., 
732; West. Wash., 732. 
flint, hogging down, Mont., 764. 
genic disturbance of moiosls in, 323. 
glutelins of, 202. 

green manure tests, On.Coastal Plain, 

132. 

head smut, studies, 350. 
homegrown, feeding value, Wyo., 7C5. 
improvement work, cooperative, Tenn., 

133. 

inheritance of yellow endosperm, rela- 
tion to vitamin A content, 810. 
interplanting l(‘^t with soy beans and 
velvet beans, Miss., 34. 
interplanting with legumes. Ark, 832. 
jufesid enemy in Kenya Colony, 558. 
h‘af hopper, transmission of corn stripe 
by, 241. 

liming, Ga.Constal Plain, 132. 
listed, cultivation, Mont., 778, 
nodal tissues, fungi in, 51. 
phosphorus in, 204, 
photoperlodism of, 025. 
planting tests, Mont., 730. 
production, power, and labor require- 
ments, 79. 

protein and oil percent ago in, 111., 222. 
Pythium injury, 447. 
root, stalk and car rot diseases in 
New South Wales, 832. 
rootworm, control, Ark., 841, 
rootworm, southern, notes, Ala., 159. 
seed treatment, 351. 

Sidling V. storing, Iowa, 888. 
shelled, ground oats as substitute, Ohio, 
160. 

silage, 8ilug(‘.) 

single crossed seed production for 
double crossing, 323. 
siMiclng test, N.Dak., 34. 
stripe disease distinct from sugar cane 
mosaic, 240. 

sucker production, Ark., 812. 
sweet. (See Sweet corn.) 

V. wheat, heating effect on chickens, 
IlL, 260. 

varieties, Mont., 729. 
varieties for silage, S.C., 732. 
varieties, late-maturing, for silage, 111., 
262. 

variety tests, Alaska, 728; Ark., 812; 
Fla., 130; Ga.Coastal Plain, 132; 
IlL, 222; Miss., 34; N.Dak., 34; 
Ohio, 636; Oreg,, 781; S.C., 782; 
Wash.CoL, 814. 

yellow, location of vitamin A in, lU., 
291. 


Corn- — Continued. 

yellow, V. rolled barley, Ariz., 472, 
yield, relation to stand, 434. 
yields, effect of Interplanted legumes. 
Ark., 86. 

Cornell University, notes, 699, 900. 
Cornstalk beetle, rough-headed, notes, Ark., 
841. 

Cornstalks, harvesting, 280. 

Corpus luteum — 

hormone, effect on pelvic ligaments of 
guinea pigs, 727. 
physiology, 32. 

Cortldum koletouat, notes, 344. 

Corymum heyeHneUi, notes, 552. 

Cost of production — 

route In Jones County, Miss., 885. 
studies in United States, 883. 

(See also epecifto crops.) 

Cotton — 

abscission in, 809. 
acreage, N.C., 783. 
affinity for dyes, effect of heat, 598. 
affinity for dyes, increasing, 698. 
American, marketing in Europe, 
U.S.D.A., 86. 

angular leaf spot, rdation to soil tem- 
perature, 832. 

aphid infestation, predicting, 455. 
beetle, new, notes, S.C., 754. 
boll disease, internal, in Burma, 161. 
boll jveovU. (See Boll weeva) 
bolls, size, effect of fertilizers, 328. 
bolls, toughness, factors affecting, 37. 
boll worm. (See Boll worm.) 
breeding experiments, Ark., 812; Fla., 
130. 

burs, composition and economic possi- 
bilities, 328. 

Cambodia, locular composition, 534. 
changing uses, U.S.D,A., 407. 
chemical technology, 96. 
crop reporting system. Government, 
680. 

culture experiments, Ga.Coastal Plain, 
1.32. 

detergent exjierlments, 33. 
dlseuscH in Nigeria, 241. 
diseaseH iu Tennessee, control, Tenu., 
832. 

diseases, seed-borne, control. Miss., 61. 
dyed with vat dyestuffs, action of light, 
696. 

effect of concentrated fertilizers, N.C., 
719. 

effect of soil temperature, Fla., 151. 
fabrics, effect of laundering, 97. 
fertilizer experiments, Ala., 120; Ark., 
813 ; Ga.Coa8tal Plain, 132 ; Miss., 
34, 816; S.C., 783. 

fertilizer placement studies, S.C., 733. 
fibers, measuring drag, N.C., 793. 
fibers, preparing sections of, 697. 
flea hopper, notes, Ala., 150 ; S.C., 755. 
flea hopper, studies, S.C., 465. 
fungu*^ diseases, 241. 
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Cotton — Continued. 

sieuetic studies, Ark., 812. 
goods, sized, China clay In, 97. 
green manure tests, Oa.Coastal Plain, 
132. 

Growing Association, Ilritiali, reimrt, 
534. 

Gujarat, studies, 134. 

Improyeiuent, 434. 
in Mozambique, 37. 
industry, research in, 493. 

Insects of central Peru, IGl. 
insects of Papua and Now Guinea, 049. 
insulation resistance, effect of humid- 
ity, 690. 

liming, Ga.Coaslal Plain, 132. 
locbs, location of motes In, 328. 
marketing, Ala., 383. 
mechanical harvesting, Tex., 675. 
mercerizatlon, technology, 97. 
inerccrization with sulfuric acid, 490. 
oilo<l in picker room, penetration of 
dyes, 297. 

Pima, variation in seed fuzziness, 434. 
plani storage product of photosyn- 
thesis in, 519. 

prices, relation to quality, Tex., 186. 
production among negroes of French 
West Africa, 634. 
production in Peru, 810. 
quality and yield, effect of fertilizers, 
N.C., 735. 

research In Egypt, 224. * 

root rot, effect of moisture and tem- 
perature, Tex., 648. 
root rot, relation to pH of soil, Tex,, 
747. 

seed. {See Cottonseed.) 
seeding experiments, S.C., 734. 
seedlings, chloride and sulfate absorp- 
tion, 426. 

sheetings, wide, analysis, 198. 
spacing experiments, 133; Ark., 813, 
810 ; Miss., 34 ; S,C„ 734. 
stained in Fiji and causes, 557. 

Stainers in Nigeria, hionomics^ 840. 
stand, relation to soil salinity, 328, 
tare in Egypt, standardized, U.S.D.A,, 
636. 

varieties, Miss., 734; Tex., 134. 
varieties, variability In staple length, 
37. 

variety demonstrations, results, N.C., 
735, 

variety tests, Ga., 815; Ga.Coastal 
Plain, 132 ; Miss., 34. 
wilt fungus, pathogenicity, Ark., 829. 
wilt fungus, relation to pH of soil. 
Ter., 747. 
wilt, notes, 540, 

wilt, relation to soil temperature, Ark., 
829. 

wilt, studies, Miss., 151. 
worm, Egyptian, on taro, studies, 
Guam, 844. 

woven materials, shrinkage, 597. 


(^>1 toil — Continued. 

yarn quality, roliitiou to fiber prop- 
erties, N.C., 793. 

yarns, removal of colored chalk from, 
599. 

yarns, st length, eff<‘Cl of twist, 397. 
yieltls, el’ll cf of polassluin, S.C., 717. 
Cotlmiseeil- — 

deliuting methods, H.(\, 734. 
hull bran, eompusltion, 358. 
uu>al, amount fur fattening calves, 
Okla., 250. 

meal as corn supplement, 301. 
mi'al, toxicity, relation to d-gossypol, 
868 . 

oil, pellagra-proven ti VO action, 793. 
products, gossypol in, occurrence and 
destruction, 576. 

pure, maintaining supply, N.C., 030. 
Country and town service relations, Mich., 
488. 

(See aUo Rural.) 

Cover crops — 

for soil improvement, S.C., 718. 
notes, 327. 
tests, Fla., 130. 

COWJW'US — 

as cover crop for peaches, Del., 787. 
as forage crop, 1*.R., 731. 
as green manure, effect on crop yields, 
Ark., 803. 

phosphorus In, 204. 
variety tests, Ark., 812. 

Cowpox seed vims, rabbits as culture media 
for, 72. 

Cows — 

Ante-mortem and post-mortem records, 
S.C., 770. 

bec‘f, wintering, Mont., 759. 
breeding, malutenauee, Ohio, 462. 
breeding, wintering in Montana, 360. 
dairy, dally activity and behavior, N.H„ 
173. 

dairy, fall freshening, Okla,Pnnhandlc, 
705. 

effect of ultra-violet Irradiation, 803. 
feeding, Mont, 700. 
f<*eding, papei-H on, 060. 

Guernsey, weight according to ag<‘, 
268. 

highly Hpwiallzeil, beef and dairy type, 
comparison, 768. 

low and high producing, profitableness, 
Ohio, 109. 

milk production. {See Milk produc- 
tion.) 

milking rate, new device for study, 111., 
262. 

minerals for, value, Ala., 178. 
records. (See Dairy herd records.) 

Red Danish, growth and senescence, 
268. 

selecting, Utah, 473. 
sterility In, 674. 

supplementary summer feeillng, effect. 
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Co-ws — Continued. 

winter feeding and use of forage crops, 

669 . 

(Slee also Calves, Cattlo, and Hoifors ) 

( 'rjinherriefl — 

Cape Cod, iodine in, 087. 
cuilnrc, Wusli.Col., 822. 
inbccts affecting, Wasb.Col., 846. 
Cranberry toad bug, notes, Mihs., 103. 
C'r.'iyon, r<*moval from yarn and roving, 600. 
Cream — 

centrifugal separation, effect of tem- 
perature, 264. 

gravity, distribution of fat in, 570. 
layers, volume, on Holstein and Jersey 
mUk, 671. 

neutralizers for butter maklim, effect, 
Ai’k., 866. 
viscosity, 673, 061. 
yeasts In, 570. 

Creamery cooperative organizations of 
California, 681. 
f’reeplng eruption, cause, 670. 

Creosote, low temperature coal-tar, In wood 
preservation, 879. 

Cricket, Mormon, control, 558; Mont., 752. 
Oronartium rilHcola. (See White pine blis- 
ter rubt.) 

Cron art turn spp., Inoculation of Kibes with, 
740. 

Croi)— 

experiments, rOle of pot cultures in, 
036. 

growth, relation to meteorological con- 
ditions, 709. 

reports, U.S.D.A., 87, 187, 385, 485, 
680, 786. 

rotations. (See Rotation of crops.) 
yields, effect of legumes, Ark., 803. 
Crops — 

cost and profltableness, 111., 281. 
coat of production, Ky., 283. 
dry-lnnd cultural methods, Mont, 730. 
Insects affecting, 101. 

Intertilled, cultures Moul., 720. 
nutrition, treatise, 110. 
of Sind, geography and statistics, 431. 
production, hanillwok, 221. 
relation to weather in plains region, 
Mont., 10. 

response to various treatments, Ohio, 
C30. 

self-fertllizatio-n studies, Ky., 223. 
standardization, Mont,, 729. 
transpiration ratio, 430. 
tropical, treatise, 40. 
water requirement studies, 633. 
water requirements, 214. 

(See also Field crops and spedflo 
crops,) 

Crotalaria meal v. alfalfa mc^l for dairy 
cows, Bla., 174. 

Crown gall — 

and hairy root, studies, 446. 
sxperlments, Tenn., 148* 
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Crown gall — Continued, 
of fruits, 246. 

tissue, cytologlcal studies, 546. 

Crown galls, studies, 240. 

Crucifer — 

blackleg, (.(mtrol, N.Y. State, 444, 445. 
white lUst and downy mildew, 61. 
Crude liber. (See Cellulose.) 

Ci'i/ptoffOtius iilgripenn'is, notes, Guam, 844. 
Cl yptolmpniih noeiurmis, notes, C54. 
Crypiolwmus montrouzleti, biological stud- 
ies, 664. 

Otenocepha^ua canis. (See Dog fleas.) 
Ctenocpphaliia fills. (See Cat fleas.) 
Cucumber — 

bacterial wilt, control, N.Y.State, 444. 
beetle, banded, life history studies, 
Ala., 169. 

beetle, spotted, notes, Tenn., 161. 
beetles, coutrol, N.Y.State, 462. 
downy mildew, control, Fla., 148. 
plants, young, pests of, 248. 
powdery mildew, control, Mass., 044. 
root l>orer, notes, 661. 

CucumbPis — 

cold storage studies, 641. 
i*tfect of increased carbon dioxide, 320. 
effect of radium treatment, 338. 
greenhouse, cause of large losses, 
Mass-, C44, 

rplenlng, effect of ethylene, 822. 
Cucurbit downy mildew, initial source, Del., 
741. 

Cu<‘urbit leaf blight, initial source, Del., 
744. 

Cucurbita, inheritance In, 626. 

Cucurhita, species crosses in, 810. 
Ciicurhltaria sambacina n.sp., description, 
210 . 

Cullcldae of Argentina, 849. 

Cultivator, riding, requirements, Ala., 182, 
Culture media — 

adequacy for different types of plants, 
611. 

composition, relation to growth of 
microorganisms, 411. 

Curculionldae, new genus and species, 861. 
Curctilionldac, new injurious, 056. 

Curr.ant — 

borer, notes, 651. 

fruit fly, notes, Oreg., 763. 

gall mite, life history, 862. 

Currants — 

black, breeding experiments, 41. 
variety testa, Alaska, 736; Minn., 140. 
(See also Ribes.) 

Outerebra cuniouH, notes, 276. 

Cut-over lands, replanting and protection 
for, 441. 

Cut-over pulpwood lands, reproduction on, 
146. 

Cutworm, dark-sided, abnormal abundance, 
Mont., 752, 

Cutworms — 

army, forecasting outbreaks* 844. 
army, outbreaks, Mont., 752. 
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Cutwoi ms — Con tinuecl. 
outbreak, Ores-, 76iJ. 
pale western, effect o£ W(‘alher condi- 
tions, Mont, 762. 
poison baits for, 457. 
trappluif experiment, 105. 

Cyanogen products, fumigation with, S4l. 
t'yclanien mite control, new lest. 111., 253. 
Cyloncda htingutnca tnvmaculata, llle lilH- 
tovy, 053. 

Cyriogaatcr Uqueaius, notes, 502. 

Cystlcercosis of Korean calf, 72. 

Cgstlccrcua piaifotmls, notes, 270. 

Cystine deficient diets, supplementing 
agents, 087. 

Cystine, solutions, effect of Roentgen radia- 
tion, 502. 

Cijaiopua candid na, notes, 51. 

Ovatepaa tragopogonia^ biology, 831. 
Oytochromo, studios, 20. 

Dadap Fusarlum disease, 040 
Dahlia— 

ciitting.s, root formation, and flower- 
ing, 820. 

plants, diseased, x-bodies in cells, 160. 
Dahlias, handbook, 641. 

Dairies and dairy products, rating, hcore 
cards for, 670. 

Dairy — 

and milk Inspection, papers on, 560, 
570. 

and milk plant equipment, report, 669. 
bacteriology, papers on, 662. 
bacteriology, treatise, 864. 
cattle and dairy cows. {See Cattle 
and Cows.) 

Congress, Woild’s, proceedings, 600. 
education, papers on, 061. 
equipment sterilization with electricity, 
482. 

farming, studies, Yt., 488. 
herd, improvement, Del., 768. 
herd records, lessons from, Wyo., 174. 
piortuetion, engineering applications to, 

882. 9 

produf'ta, standardization and grading, 
682. 

products, testing, 206. 
utensils, electric sterilizer for, Ala., 
182. 

utensils, sterilization, 111., 770. 
utensils, sterilizers, effect of dirt, lU., 
203. 

Dairying — 

business side of, S.C., 184. 
papers on, 663. 
science of, textbook, 188. 

(See also Creamery, Bntter, Milk, eto.) 
Dairymen^s Association of Quebec, report 
003. 

Dam and reservoir sites, geology, 877. 
Danysz’ bacillus— 

for rodent control, 566. 

In rats, Inheritance of resistance to, 
170, 726. 

Darso, phosphorus in, 204. 


Dashcon, varieties, P.R., 732. 

Dale palms, direct effect of polhm on fruit, 
642. 

Dates, composition, differences in, 542. 
Dates, storage experiments, 542. 

Davatnea ptofflctUna-^ 

enzootics In poultry, Ky., 266. 
lif<‘ history, distribution, and control, 
West. Wash., 750. 
notes, 181 ; West.Wash.. 775. 

Day length, effect on various plants, IMl., 
789. 

Day lilies, yellow, qualities and culture, 
U.S.D.A., 543. 

Death camas, poisonous to livestock, Wyo., 
776. 

Death camas, poisonous to poultry, 182. 
Decolorlzer, functioning, effect of chemical 
nature, 312. 

Deci, head and throat bot In, 601. 

Deer mice, sex ratio in, 034. 

Doer, Taenia KrahM in, Oreg., 774. 
Delaware Station, notes, 796. 

Delaware Station, report, 794. 

Dendrohmua ptnl, parasites of, 656. 
Department of Agriculture. {See United 
Stnt(‘s Department of Agriculture.) 
Dci'maccntor alhiplctna, outbreak in Sas- 
katchewau, 057. 

Domatca spp. on Douglas fir and other 
coulfeis, 047. 

Dermatitis — 

contagious pustular, of sheep, 872, 
of experimental pellagra, etiology, 500. 
Dcutziii, chemical tiealments for bud 
growth, 425. 

Dewberries — 

destructive disease of, 563, 
varieties, Tenn., 141. 

Dexkt vontrallftj parasite of JapaiK'se beetle, 
663. 

Diabetes — 

and insulin treatment, 899. 
treatment, 780, 

Dlal>efie patients, ambulatory, education, 
290. 

Diahrotica duode(dmpunctata, (iSVe Cucum- 
ber l>eetlc, Ni>ott<'d.) 

Diahroiica lonytcornla. (iirc Com root- 
worm.) 

Dfaleurodea-^ 

oMttendeni n.Kp„ description, 050. 
elongata n.subg, and n.sp., doseriptlon, 
61, 

Dlaleurolonga elongata n.subg. and n.sp„ de- 
scription, 61. 

Diammophos, fertilizing value, N.C., 710. 
Diamond-back moth, studies, Oreg., 753. 
Dlanthldium aayi nesting habits, 357. 
Diaporthe and Mclanconis, differentiation 
648. 

Diaporthe^ 

cltrij Isolation and pathological anat 
omy of host, 368. 
pemdeicaa on lilac, 854. 
f spp., life histories, 642. 
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Diarrhea, bacillary white — 

agglutination and pathological studies, 
N.C., 777. 

agglutination tost, 671; Ark., 874. 

• agglutination test, methods, West. 
Wash. 775. 

agglutlmitlou lest, value, Mont., 773. 
control, 580, 071 ; Mass., 670. 
diagnosis in United States, 374. 
dissemination studies, 581. 
effect ou egg production, 680. 
lu baby turkeys, 275. 
in Chosen, 72. 

infection in eggs laid by reacting hens, 
070. 

intradormal and agglutination tests 
for, Conn Storrs, 680. 
pathology, Ind., 70. 
pullorin test for, 111., 274. 
resistance of chicks to, 111., 274. 
serologic and pullorin tests for, 070. 
testing, new methods, 070. 
tests in Kansas, results, 874. 
jyUirihronomyia hyponaea. {Bee Chrysan- 
themum gall midge.) 

Dlatraea savcharalift. (Bee Sugar cane 
borer.) 

Diohapctalum tyrnoeum, poisoning by, 573. 
Dicliomcra camaroepoHoidee n.sp., descrip- 
tion, 216. 

IJMymeJIa applanata, notes, 553. 
l)i(‘t— 

accessory factors. {Bee Vitamins.) 
dodciouoy diseases. {Bee specific disr 
eases,) 

effect on structure of teeth, 593. 
low in tyrosine, feeding experiments 
with, 804. 

of infants. {Bee Infants.) 
pi-oteln control in, 686. 
ra(*hltle, constitution, 107. 

(Bee also Food and Nutrition.) 

Dietary requirements for fertility and lac- 
tation, 203; Ark., 800. 

Dlethr- 

eomparifion, 100, 

deflciont maternal, effect on young, 853, 
vegetarian, growth of rats on, 691. 
Digestion, effect of manner of eating, 786. 
Digestive tract, diseases of, 71. 

Digitalis hybrids, sterility in, causes, 323. 
Zfiyonoohaeta sctlpenntSj notes, 64; Oreg., 
754. 

o -Dihydroxy — ^-dithiodlpropionic acid 
as substitute for cystine, 687. 
Dihydroiyphenylalanlne, 8, 4, synthesis, 
418. 

JDioinus sp., notes, 455. 

Diphenylcarbazide as test for chromium, 14. 
Diphtheria — 

avian, Immunization, 671. 
avian, notes, 476. 

Diphthero-varlola virus of poultry, pru- 
rality, 276. 


Diplocladium macrosporlum, notes, 29. 
JDiplodicb-^ 

goBsyplna, notes, 241. 
laella-cattleyae n.sp., notes, 838. 
sp., notes, 344. 

Dlplosis sp., notes, 465. 

Dlplo<^porlum album, notes, 29. 

Dlptera, blood-sucking uematocerous synop- 
sla, 240. 

Disease resistance, discussion, 176. 

Diaenses, insect transmission studies, Oreg., 
753. 

Diseases of animals. {Bee Animal diseases 
and specific diseases,) 

Diseases of plants. {Bee Plant diseases and 
specific host plants.) 

Disinfectants — 

for incubators, Mich., 470. 
protectives in seeds and fruits against, 
524. 

Disinfection — 

for foot-and-mouth disease, 860. 
primal y and secondary, 547. 

Disulfide acids as supplementing agents in 
cystine deficient diets, 687. 

Dog fleas, control, 266. 

Dog tick, notes, Guam, 844. 

Dogs on different diets, pH of intestinal 
contents, 493. 

Domestic sdenee. {Bee Home economics.) 
Dothkhiaa populea, mode of Infection, 68. 
Douglas fir — 

boards, shrinkage, 278. 
climatic strains, 237. 
containers for boxed apples, injury 
from, 154. 
defoliation, 247. 
disease, notes, 647. 
in Switzerland, 342. 
pitch moth, notes. 651. 
stands, young, thinning, 742. 

Dragonflies of Egypt, synopsis, 846. 
Drainage — 

experiments, 111., 276. 
in Sacramento Valley rice fields, Calif., 
877. 

papers on, 513. 

Drepanothrips reuteri, notes, 649. 

Dresses for little girls, tJ.S.DA., 98. 
DrosopMla ameJophila. {Bee Pomace fly.) 
Drosophila, effect of X-rays on, 83. 
Drosophila ohscara, new sex-ratio abnor- 
mality in, 684. 

Drug plants of France, 124. 

Drugs, inspection, Me., 289. 

Dry-cleaning meiiods, improvements, 599. 
Ducklings, White Pekin, growth and feed 
consumption, 567. 

Dusting. {Bee Spraying and specific 
crops.) 

Duty of water. {Bee Irrigation.) 

Dyeing — 

of glove and clothing leather, 698. 
uneven, causes, 698. 
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Dyes— 

affinity of coiton for, 598. 
for debtroying abortion organisms In 
the udder, Wash.Col., 866. 
from lichens, use, 698. 
penetration lhron^h olh'd cotton, 207. 
Dynamometer — 

new, tor horse and power drawn im- 
plements, 608. 

to lest man’s power capacity, 481. 
value, 508. 

Dysderoua — 

chtffttJctuSj notes, 161. 
sidae in Queensland, 260. 
spp. (Sec Cotton stainors.) 
svperstitlostis, distinct forms and bio- 
nomics, 846. 

Dybcntery — 

chronic bacterial. (f(ce .Tohne’s dis- 
ease.) 

infectious, of ><'nnt? lambs, control, 
Mont., 773. 

Earthworms, summary, U.S.D.A., 865. 
Baiwlg, European — 

biological control, Oreg., 764. 
dipterous parasites of, 64. 
summary, 640. 

Earwigs, parasites of, methods for collect- 
ing, 656. 

East const fever. (See African coast 
fever.) 

Economic information available to farmers, 
S8S. 

Economic survey of Texas, 686, 

Economics and sociology, workers in, meet- 
ing, 305. 

Economics, rural, (i^ee Rural economics.) 
Ecthyma contaglosum of sheep and goats, 
578. 

Edema, 197. 

Bdestin, bases of, 414, 

Edinburgh and East of Scotland College of 
Agriculture, notes, 800. 

Education, agriculturaL (See Agricultural 
education.) 

Egg- 

albumin, (See Albumin, egg.) 
industry, need of staudardizatiou in, 
682. 

law, New Yoik, 083. 
laying in fowls, effect of ovarium in- 
jury, 683. 

market, winter, factors affecting, 588. 
production — 

annual, relation to date of sexual 
maturity, Wash.Col., 859. 
annual, variation In, 861. 
culling for, 861. 

effect of artidclal lights, Minn., 
172. 

effect of badllaiy white diarrhea, 
680. 

effect of electric lights, Wyo., 768. 
effect of protein feed, Wyo,, 768. 
factors affecting, Ark., 860. 
feed-purchasing power. Mo., 187. 


Egg — Continued. 

product ion — continued. 

first year, of Rhode Island Reds, 

666 . 

of barred Plymouth Rocks, first 
year, 800. 

of Leghorn pullets, effect of con- 
finement, 050. 
score card for judging, 507. 
second year, ndatlon to first year, 
500. 

(See also Hens, laying.) 

5 oik, pellagra-preventive action, 793. 
yolk, lesorve, absorption rale in baby 
chleks, 566. 

Eggplant — 

breeding experiments. Can., 639. 
l*by( ophthora disease, 54. 

Eggs— 

added to adcuuate diet, effect, 191. 
as supplements to white broad, nutri- 
tional value, 191. 
cost of production, Ohio, H3. 
hntchahle, production, Ohio, 468. 
hatcliabilily, offi'ct of anthelmintic 
treatment of hens, 870. 
hatchability, eff(*ct of wheat-gi'rm oil, 
111., 260. 

hatchability, inherilance, Va., 364. 
hatchinft, factors involv<‘d in. Conn. 
StoiTb, 629. 

Incubation. (See Incubation.) 
maiketing, Ky., 28C. 
prices, relation to feed costs, Ohio, 
483. 

qutility, factors affecting. Ark., 859. 
watery whitcb, nature of, Wash.Col., 
801. 

weight and number, variation in, 469. 
Eggshell thickness, factors affecting, 470. 
Bimcria, synonymy, 60. 

I Electric — 

dairy cold Rlorag(‘, building, 183. 
heating, treatise, 280. 
motor for elevator and gxdnder, Mich., 
79. 

water healing, rc'conimejidatlons for, 
380. 

Electricity — 

for farm and household uses, Ind., 
70. 

on farms, Dreg., 781. 
on farms, kinds of equipment, 780. 
relation to agriculture, Oreg., 781. 
sterilization of dairy equipment with, 
482. 

use in agriculture, III., 276. 
use in agriculture, treatise, 280. 
Electrodialysis, use in soil studies, 609. 
Electrolytes, water-soluble, determination 
in soils, 609. 

Blcodve extrlcata eotwowloollUt, notes, 664, 
Elevators, financial operations, 111., 282. 
BUopia iUcelhiria, parasite of, 847. 

Elm bacterial diseases, fatal, 364. 
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Elm diseases in Europe, 246. 

Elm leaf spot, notes, Micb., 6S. 

Elms, disease and prohibition of importa- 
tion, 157. 

Emmer, variety tests, Ariz , 133, 

Empoa pomaria, prediction of injury from, 
250. 

Empoaaoa mall, (ktee Potato loafhopper.) 
Kmpusa O’csciiii, studies, Fla., 147. 

Empuha iccanii^ notes, 102. 

Encarala fonnosa, notes, 248. 

Enoarala formosa, studies, 650. 
Encephalomyelitis of sheep and cattle and 
Borna disease, 476. 

Encyrtinae, new, from Japan, 559. 

Endive, effect of pll of soil, 338. 

Energy coiibumption of staircase climbing, 
503. 

Energy metabolism during work, character, 
193. 

Engineering — 

application to <lairy production, 882. 
highway, soil science in, 513. 
methods applicable to agriculture, 778. 
problems manual, 673. 
research, 480. 

Englni 

gas and gcisollue. (Hoe Engines, In- 
ternal-combustion. ) 

high-compression, ignition refiuire- 
ments, 780. 
intornal-combustion — 

economic fuels for, 79. 
lubrication studios, 111., 276. 
power and economy of, 378. 
substitute fuels for, 279, 

Enteritis, chronic, (See Johne’s disease.) 
Bnterohepatitis, infectious. (See Black- 
head.) 

Entoro-proveutriculitls, infectious puru- 
lent, of fowls, N. C., 375, 

Entomological — 

literature, index, 168. 
record, 844, 

research, scheme for, 69. 

Entomologists — 

biographies, bibliography, 830. 
of Hawaii, exploration trips by, 60. 
Entomology — 

committee on, report, 842. 

Eriksson prizes in, 699. 
of Haiti, 648. 
textbook, 388. 

(See also Insects.) 

Enzyme action, mechanism, 310. 

Enzymes, pectic, preparation, 239. 

Eosln, effect on root growth, 807. 

Epheatia Uueliniella. (See Flour moth, 
Mediterranean.) 

Epibl&m oaroUncma, paper on, 844. 
Bpicauta. (See Blister beetles.) 

Epidapua soaUci, notes, 166. 

Epilachna corrnpta. (See Bean beetle, 
Mexican.) 

EpHacTuta $8-punctata in Java, control, 166. 


EpithelioffeneeUt imperfecta neonatorum 
horls, inheritance, Wis., 727. 

Epithelioma, contagious, cutaneous immu- 
nity, Mass., 78. 

Epitrix cuoumerie. (See Potato flea 
beetle.) 

Epiunis vxdagator, notes, Md., 841. 

Epoch} a canadensis. (See Currant fruit 
fly.) 

Ergoslcrol — 

activated, for rickets, treatment, 792. 
and esters, highly purified, studies, 
896. 

as precursor of vitamin *D, 596. 
irradiated, antirachitic action, 296. 
Irradiated, clinical experience with, 
804. 

irradiated, effect of X-rays on vitamin 
D in, 702. 

li radiated, effects In large doses, 692, 
603. 

Irradiated, reaction, 692. 
irradiated, richest source of vitamin 
D, 896. 

irradiated, spectra of, 691. 
photochemical activation, 896. 

Ergot, antirachitic effect, 296. 

Ergot, summary, 29. 

(See also speoifio host plants.) 

Eriksson prizes In phytopathology and en- 
tomology, 690. 

Erlophyes — 

pini^ notes, 168. 

ppri. (See Pear leaf blister mite.) 
Hbis, life history, 852. 

E}'iosoma tanigerum. (See Apple aphid, 
woolly.) 

Erosion, prevention by terracing, 481. 
Erythrocyte count in fowls, 470. 
Erpthrofievra parvula, notes, 248. 
Erythroneura ssioeac, life history, 163. 
Escherichia coli, differential medium for, 
609. 

Etharsanol, therapeutic value in experi- 
mental liypanosomiasis, 178. 

I Ethylene — 

bleaching, effect on vitamin B in cel- 
ery, 294. 

dlehlorido-carbon tetrachloride mix- 
ture, fumigation tests with, 840. 
effect on blanching and respiration of 
celery, Pa., 388. 

effect on permeability of cells, 310. 
gas, effect on formation of intumes- 
cences on apple, 28. 
oxide as fumigant, 840. 

Eucalypts, growth in the Transvaal, 642. 
Eucalyptus — 
culture, 444. 

grown in California, key, 237. 
trees in South Africa, borer pest, 664. 
Eudemis vaedniana, (See Plreworm, black- 
head.) 

Bulimnerla crasslfenmr, parasite of Euro- 
pean corn borer, 560. 

Evnterus spp., bionomics, 668. 
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Eumerue atrigatuB, life history, habits, and 
control, 850. 

Euonymus scale, control, Md., 841. 

Euphoma saJilbergeUae, parasites of, 656. 
Eupicryx auratua, transmission of virus dis- 
eases by, 243. 

Euruhuttarua spp., notes, Tex., 164. 

Eiitettlx tenclJa, (See Beet Icafhopper.) 
Eutheola rugicepa, notes, Ark., 841. 

Euthripa pyri. (See Pear thrips.) 

EuthripB frit id, (See Flower thrips.) 
Emoa mcaaorla. (See Cutworm, dark- 
bided.) 

Eiistow perpoliia, notes, 166. 

Evaporation, precipitation, and run-off, re- 
lations, U.S.D.A., 79. 

Eaotua iiaao on apple trees, 563. 

Eweii — 

breeding efficiency, Oreg., 762. 
breeding, wintering, Miss., 866. 
range, wintering, hay substitutes fo* 
Mont., 761. 

winter rations, Oreg., 762. 

(See <tlao Sheep.) 

Kxovhomiia margbtipenniB childreni, life 
history. 654. 

Expel imeut stations. (See Alabama, Ar- 
kansas, etc.) 

Experiment stations, forest. (See Forest.) 
Explosives, use in clearing land, 513, 
Extension, agricultural and home economics, 
in United States, U.S.D.A., 188. 

(See alao Agricultural extension.) 

Eye worms of birds, 480. 

(See alao Manson’s eye worm.) 

Fabrics — 

action of acids and alkalis on, 496. 
colored, effect of light on, 697. 
dyed, fastness to laundering, 198. 
properties, effect of twist in yarns, 297. 
transmission of ultra-violet radiation 
through, measurements, 398. 

(See alao Textile.) 

Farm — 

animals. (Sec Livestock and Animals.) 
building design, Ark., 876. 
building materials, P.R., 770. 
buildings, unit system for, 82. 
business hummari<‘8, 1025-27, Ohio, 
782. 

credit. (See Agricultural credit.) 
earnings, 111., 281. 

economics, management and distribu- 
tion, textbook, 686. 
estimates in England, 589. 
families, income, sources and uses, 
U.S.D.A., 487. 

families, wealth and welfare studies, 
methods, 88. 

home makerH, activities, education fac- 
tors In, Okla., 488. 
home planning. Ark., 88S. 
homes, family living in, U.S.D,A., 487. 
income, factors affecting, Mich., 83, 
484. 

incomes, principles of expenditure, 88. 


FJirm — Continued. 

installation, hydroelectric, 882. 
labor. (See Agricultural labor.) 
land rcciulremenlH for ogrlculturnl ex- 
port prortuclR, 382. 
l(*'iHcs, S8(>. 

innchlnevy. (Sfv Agricultural machin- 
ery.) 

lannaacmeiit and agrhuiltural extension 
programs, 381. 
nicclinni<*s, treat Ise, 686. 
organisiutiou and management, HI., 
281. 

organljsalion in wc.slcrn (’anada, 
changes in, 384. 

orgnulzatlon research, stale program, 
381. 

ownership and tenancy In China, 587. 
ownership In low tenancy region, pro- 
ownership slops in, 886. 
ownership, steps lf>ward, IVis., 382. 
priicllce, clemtmls, b'Xthook, 388. 
prices and value of gold, 886. 
prices, state indexes t»f, f>.S7. 
products. (See Agidenlfiiral products.) 
review, Montana, 588. 
taxation, Del., 781. 
tenancy studies, Ky., 28.*». 

{Sre alao Land tenancy and Land 
tenure.) 

woods, use, tr.8.T).A., 342. 

Fjirmer leaders in United States, 486. 
Farmers — 

Americati, (*oonomlc condition, 585. 
cash income, Rrookmlre eHtlmatCH, 078. 
incoino and gasoline tmglnc, 883. 
white, living conditions in Wake Co., 
N.C., 886. 

Farming — 

areas, types, In Massachusetts, Mass., 
83. 

dairy. (See Dairy farming.) 

In Iowa, types, Iowa, 884. 
systems for bill sections, Hiss., 885. 
systems for spring wheal area, S.Dak., 
284. 

systems, livestock, for mountain region, 
N.C., 678. 

(See alao Agriculture.) 

Farms — 

electricity on. (Seg Electricity.) 
large, operation, Ohio, 782. 
peasant, ostahlishmcut and mainte- 
nance, 88. 

pit>£ltablo, factors affecting, Ey., 283, 
Fasciation of stems in phlox, cause, Fa., 
323. 

Eaaotola hepatioa-^ 

extracts, anaphylactic experiments, 868. 
ova, parasite of, 566. 

Fat in apple shoots, movement, 142. 

Fat In buttermilk, error in determination, 
313. 

Fat in ico cream, Qarrett-Overman test, 
318. 
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FutH, statlstiCH, TJ.S.D.A., 783. 

(JSee also Oils.) 

Fttt-soluWc A. {Sec Vitamin A.) 

Fatly acids — 

as sources of energy for Azotobacter, 

20 . 

halogcnatcd, esters of, insecticidal ac- 
tion, 840. 

Feathers, plgmcutation in hybrid fowls, 
420. 

Federal Farm Loan Board, report, 86. 

Feeding experiments. {See Cows, Pigs, 
etc.) 

Feeding stuffs — 

analyses, Ky., 263. 
and feeding, 862. 

composition and cost, N.Y. State, 463. 
digestibility by working horses, 467. 
enzymatizing, value, Ohio, 169. 
grinding, value, 482. 
grinding with electric power, 280. 
homo grown, feeding value, 666. 

Indian, digestibility, 862. 
inspection and analyses, Ind., 68; Me., 
768 ; N, J., 08 ; R.I., 263. 
mixed, determination of milk solids in, 
16. 

natural, rapid growth of chicks on, 

201 . 

of 8outh Carolina, minerals in, S.C., 
708, 

succulent, tests, Oreg., 709. 
treatise, 862. 

FeJtia (liioens, notes, Tenn., 161, 

Fvltla vvnei'obiUs arMa, notes, Mont,, 762. 
Pence posts, durability, Ark., 876. 

Ferns, apospory in, experimentally induced, 
629. 

Fertility and lactation, dietary require- 
ments, 293; Ark., 899. 

Fertilizer — 

control work, summary history, N.Y. 
Stale, 719. 

expcrinuMits, Oreg,, 718 ; S.C,, 717 ; 
Teou., 119. 

(‘xporimouts in South Island of Now 
Zealand, 26. 

oxi)orimcnts on rotated and uonro- 
tated mips, T(‘X., 717. 

{Bee also special crops.) 
salts, synthetic, behavior with lime- 
stone and dolomite, 213. 

Fertilizers — 

analyses, Ind., 26 ; Me., 720 ; Mo., 122 ; 

S.C., 20. 
and soils, 26. 

commercial, data, N.Y.State, 719. 
effect on composition of plant Juices, 
209. 

effect on hygroscopiclty of soil, 21. 
inspection and analyses, Conn.State, 
624; Mo., 624; N.J., 624; Oreg., 
719; E.I., 618; Tex., 618. 
new, and uses, N.O., 719. 
nitrification of, 718. 


Fertilizers — Continued. 

nitrogenous. (See Nitrogenous ferti- 
lizers.) 

organic nitrogen in. Ark,, 803. 
rates of application, Ark., 806. 
sources of material used for, Ark., 
804. 

varying ratios in, Ark., 806. 

Fiber and yarn spun from Angora rabbit 
fur, 97. 

Fiber crops, tests in Philippines, 827. 

Fibers, microscopic identification, 496. 

Fibers, testing instruments for, 398. 

(See also Cotton, Hemp, Henequen, 
eto.) 

Field- 

crops, systematic laboratory studies, 
827. 

crops, treatise, 685. 

(See also Crops, Forage crops. 
Root crops, etc.) 
experiments, Ky., 212. 
experiments, intensive method for han- 
dling, 212. 

experiments, plat types in, 826. 
experiments, technic, 222. 
plat variety tests, new system for, 34. 
Fig wax scale in Palestine, GoO. 

Figs, breeding, 46, 

FilariCH^ 

lancroftt, Japanese mosquitoes as in- 
termediate bests of, 249. 
itrltans, notes, Fla., 176. 

Fir, red, yield, stand, and volume tables, 
Calif.. 742. 

Fire blight — 

organism, infection studies, Pa., 344. 
overwintering on different hosts. Ark., 
829. 

studies. 111., 238. 
studies, host range, 449. 

Fires, forest. (iSTce Forest fires.) 

Flreworm, black-head, control, WaBh.Col., 
845. 

B’ishes — 

New Zealand, food values, 93. 
of Philippines, composition, 789. 
Philippine food, composition and nutri- 
tive value, 180. 
sex ratio in, 634. 
sex reversal in, 325. 

Flathead borer, Pacific, studios, XJ.S.D.A., 
860. 

Flatirons, heat loss from, 498. 

Flax— 

and wheat mixtures, value, Mont., 729. 
culture experiments, Oreg., 731. 
fertilizer experiments, 87. 
natural crossing in, 434. 
quantitative characters In, correlations, 
634. 

retting, studies, Mich., 397. 

straw, pulping, 697. 

tillage and cropping tests, Mont., 7SU. 

varieties, Mont., 729. 
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Flax — Continued. 

variety iowts, N.Dak., 04 ; Drift., 731. 
wilt, notes, 344. 

Flaxseed — 

daily ftrowth and oil <‘Oiilont, 328. 
impurities and determination of origin, 
539. 

Flea beetle, banded, notes, Teun., 101. 

Flea be<*tlc3 — 
control, 851, 

life history and control, Va., 450. 
north of Mexico, j^yiiophis, 054. 
notes, 101. 

Fliob-— 

house. {iSec Ilouae flies.) 

infesting mushrooms, biology, Pa., 350. 

white. (Sie White fly.) 

Flood lands, Chizhiusk, studies, 711. 

Flood, Now Kngland, in Nov., 1927, 114. 
Florida Station, report, 109. 

Florida Station, Tobacco Substation, report, 
Fla., 152. 

Flour — 

absorption capacity, factors affecting, 
289. 

baking stri'ngth of Arizona Early 
Bnart. Ariz., 591. 

Ixiking test, development, 780. 
bleaching, oxidizing offetta, G12. | 

colorimetry, methods, 012. I 

extracted with ether, bread-making 
properties, 288. 

from single wheat variety, 111., 288. 
modification, mechanical method, 789. 
moth, Mediterranean, parasitic diseases 
of larva, 052. 
trade, ex-European, 380. 
whole-wheat v. pattuit, food value, 303. 
(ffee also Broad.) 

Flower thrips, control, Fla., 160. 

Flowera — 

culture experiments, Alaska, 7.36 ; Can., 
539, 540. 

cut, lasting qualillCH, factors affecting, 
041. 

garden, treatise, 441, 
production under glass, 822. 
variety tost.s, Can., 030. 

(ifec also Plants, ornamental.) 

Flukes in cattle, treatment, 478, 

Flume, Venturi, Improved, studies, Colo., 
480. 

Eluorosceln derivative.^, staining properties, 
317. 

Fluorides, composition, 464. 

FluoslUcates, composition, 454. 

Fly spray, paper on, 843. 

Fodder Crops. {See Forage crops.) 

Fames annoavs, host plants, 845. 

Fomes spp., notes, 48. 

Food — 

allergy, diagnosis and treatment, 597. 
and health, Miss., 786. 
control, British, during World War, 
888 . 

customs, Jewish, origin iiutl signifi- 
cance, 687. 


Food — Continued. 

effect on longevity, 787. 
habits in Poland, 788. 
health, vitamins, treatise, 801. 
human, contributions of science 
toward, 591. 

in Providence, carload receipts, 
sources, R.I., 80. 

industries ami chemistry, symposium, 
801. 

plants, trout iso, 124. 
prices, retail and wholt‘sale, Ohio, 183. 
products, source, chemistry, and use, 
treatise, 80. 

requirements of infants, 492. 

(8'cc also Diet.) 

Foods — 

and nutrition, papers on, 780. 
blacktongiK'-preventlve action, 793. 
Chinese, nutritive value, 804. 
inspection, Me., 289. 

Jaimnese, proUdus In, relative nutri- 
tive value, 291. 

Japjinese, vitamins in, 2i)l. 
HupplemonUiry values, 101. 
vitamin C determination in, nojer’s 
m(‘lhod, 601. 

iSoe also specific foo^s.) 
Ifoot-and-moulh diseast' — 

epizootic in Denmark, 74. 
experiments with small animals, 269. 
papers on, 867. 

Research Committee, report, 208. 
IransmisHlon in rodents by contact 
800. 

virus, plurality, 575. 

B’orago — 

combinations, Wyo., 733, 
crops, Mont., 729. 
crops for fattening hogs, Ala., 170. 
crops for winter fewling of cows, 569. 
crops, tests In Phllli)plueH, 327. 
grasses for intercrop pa^’luros, 533. 
ftro<*u, i)reseination, monograph, 358. 
mixtures, t(»H(s III., 223. 
phosphorus and ealclum (If»llcleucieH in, 
Mont., 729. 

plants, perennial, (*ulturo for seed, 815. 
poisoning. (8c6 Livestock poisoning 
Plants, poisonous, and speciju 
plants,) 

samples, drying house for, 379. 

Forest — 

admiulstratlon. (See Forestry.) 
control, governmental, development In 
United States, 544. 

Experiment Station, Lake Stales, re- 
port, U.S.D.A., 40, 

fire danger, measuring, U.S.D.A., 644. 
fires and forest succession in Bitter 
Root Mountains, 443, 
fires, papers on, 511. 
fires, relation to humidity, 200. 
floor, burning effect on Jack pine land, 
611. 

fungi, life history Htudies, 838. 
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Forest — Continued. 

Insurance, application in Michigan, 
Mich., 287. 

plantation experiments, 641. 
planting in northern Rocky Mountains, 
stock for, 47. 

production, continuous, solution of for- 
est problems, 842. 

productivity, relation to calcium, 230. 
reserve tax laws, discussion, Mich., 442, 
soils, notes, Conn.Stato, 710. 
soils, papers on, 513. 
species, measurement of physical fac- 
tors in, 236. 

stands, even-aged, normal stocking, 48. 
Taxation Inquiry, progress report, 
U.S.D.A., 828. 
trees. (See Trees.) 
types on Cloquet Forest, Minnesota, 
443. 

Forestry — 

in Canada, 235. 
in Wisconsin, 236. 
present-day situation, 441. 
problem in Great Britain, 742. 
silvicultural systems, 236. 
studies, Mont, 742. 

Forests — 

hardwood, methods of cutting in, 
U.S.D.A., 47. 

hardwood, reproduction in southern 
Connecticut, 820. 

of Mississippi watershed, part in flood 
prevention, tJ.S.D.A., 145. 
of Moscow Province, studies, 48. 
of Suomi, Finland, 145. 
protection against animals, 647. 
prot(‘Ction by natural methods, 157. 
upland, of southern New England, suc- 
cessions in, 286. 

Forfioula aurioularia, dipterous parasites of, 
64. 

Formaldehyde dust for oat smut control, 
Ohio, 746. 

Formol, action on aerobic and anaerobic or- 
ganisms, 065. 

Foulbrood— 

Am(‘rican, diagnosis, Kelty’s method, 
655. 

American. dlHlnf<‘cting combs infected 
with, 663. 

American, transmission hy bee moth 
larvae, 655. 
combs, sterilizing, 055. 

Foundation pile, head bond and anchorage 
tests, U.S.D.A., 481. 

Fowl- 

paralysis, studios, 875. 
plague, immunity, production, 180. 
plague in Japan, new, 72. 
pox, immunization, 671; Ohio, 479. 
pox in England, summary, 671. 
pox, inclusion bodies, Infectivity, 875. 
typhoid bacteria, feeding to chickens, 
mortality following, 181, 


Fowl — Continued. 

typhoid in chickens, inheritance of re- 
sistance to, 381. 

typhoid, inheritance of resistance to, 
726. 

Fowls — 

autosomal linkage in, 31. 
case of lateral asymmetry in, 632. 
effect of thyroid and thymus feeding, 
532. 

egg laying, effect of ovarian Injury, 
033. 

hybrid, pigmentation of feathers in, 
429. 

sex determination at hatching, 728. 
sex sterility in, 129. 

(See also Cliickens^ Hens, Poultry, etc,) 
Fox, arctic, seasonal changes in coat color, 
220 . 

Foxes, lung worms in, 876. 

Foxglove aphid, seasonal history and food 
plants, Me., 757. 

Fragario, cytological and genetic studies, 
126. 

Frasch Foundation. (See Herman Frasch.) 
Freemnrtins, studies, 32. 

Frit fly, notes, 161. 

Froghopper Investigation Committee of 
Trinidad, proceedings, 650. 

Fruit— 

bree<ling farm, report, 641. 
breeding, progress report, 41. 
breeding studies, 111., 229. 
breeding, value of homozygous species, 
528. 

bud formation, relation to rootstock 
growth, 43. 
fly, Mediterranean — 

baiting and trapping experiments, 
662. 

parasite of, breeding methods, 847. 
growers cooperative organization of 
California, 681. 
juices, Jellatlon, Del., 790. 
moth, oriental. (See Peach moth, ori- 
ental.) 

stock and scion compatibility, 141. 
stocks, classifleation, 340. 
stocks, clonal selection in 528. 
tree brown rots, studies, 246, 561. 
tree diseases and peats, control, 360. 
tree leaf roller in western New Xork, 
N.Y.State, 756. 

tree shoots, winter hardiness, Wash. 
Col., 820. 

tree stocks, production in Southern 
States, 42. 

trees, insects affecting, control, 657. 
trees, number of flowers per cluster, 
439. 

trees, rceponso to treatments, catalase 
activity as measure, 48. 
trees, ringing, studies, 42. 
trees, self-pollination, 489. 
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Fruits — • 

acids of, 786. 

bud sports of, Mich., 440. 

California standards for, 682. 
caniiod, cut-out tests, Oreg., 700. 
car-lot shipments and unload, U.S.D.A., 
485. 

('hlnesu, vitamin C In, &9C. 
citrus, {tfec Citrus fruits.) 
clourin,? liouso plans, 682. 
cold storage plants, suiTcy, 676. 
cold storage studies, 641. 
culture experiments, Can., 539, 540 ; 

Ga.Coastal Plain, 140 ; Ohio, 140. 
culture, instruction on project basis, 
232. 

cytological studies, 627. 
dried, insect posts, 00. 
injury from exposure to ammonia, 345. 
losses in transit, reducing, 111., 231. 
mutations in, 127. ^ 
of Delaware, pollination requirements, 
824. 

passage of solutes into, 724. 
physiological dropping, Del., 748, 749. 
production under glass, 822. 
ripening, effect of ethylene, 822. 
Russian, culture experiments In Swit- 
zerland, 841. 

self-protection against disinfectants, 
524. 

small, breeding experiments, 41. 
small, culture in California, 825. 
small, leaf analysis, 640. 
storage problem, 841. 
supply for fifteen cities, 386. 
survey in Romanic Switzerland, 825. 
temperature conditions in refrigerated 
holds, 551. 

varieties. Ohio, 144, 738. 
varieties under test, N.Y.Stale, 438, 
variety tests, Can., 630. 

{See cUo Orchards, Apples, Poaches, 
etc.) 

Fuels — 

economic, for int*'rnal-comhnstlon en- 
gines, 79. 

from tubers in Auslralla, 270. 
high compression and antiknock, 780. 
hydrocarbon, oxidation, action of ac- 
celerators and inhibitors, 074, 
motor, antiknock quality, measuring, 
378. 

rating for knock, importance of mixture 
ratio, 674. 

substitute, for gas engines, 279. 
Fulgoridae of Mississippi, Miss., 163. 
Fumigants, insecticidal, testing, 162. 

Fungi — 

entomogenous, studies, 162. 

growth, action of prussic acid on, 807. 

new species, description, 29. 

new species, formation, 31. 

of forest and garden soils, 29. 

of soils, summary, 124. 

parasitic, entrance Into host plant, 644, 


Fungi — Continued. 

patlioaenlc, achromatic variations in, 
042. 

pliyHieochemleal and biological reac- 
tions compared, 805. 

Fungicides — 

analysoR, Can., 567 ; N..7., 438. 

Holes, .‘145. 

(Sec also Sprays u/uf •</*<'<»///<* klmle.) 
Fungus (llsc'asoN, control, 34 1. 

Fungus tissue, nitrogenous eoinpoundrf in, 
deeomposltlon, 019. 

Fuiitumla cUmtlca, rubber yields, 743. 

Fur farming, r<*<*(unmi‘nilaUons to begin- 
ners, IT.S.D.A., 7GS. 

Fur-ben ring animals — 
laws, U.S.D.A., 355. 
of Alaska, laws and regulations, 
U.S.D.A., 355. 
of Louisiana, 838. 

Furnace, electric <‘OinbuH(lon, 13. 

Furnaces, warm-air, and heating systems, 
882. 

Fuam iuwi— 

oonffliitlnaiiH oalliatrcplii, notes. Wash. 
Col., 830. 

cubenac, notes, 344, 345. 

Sruviiuvnmn, notes, .351 . 
orthoeeraa pini n.sp., deserlpilon, 318, 
Od'yaiwrufii me(lU*a{)U\\H n.vuv., descrip- 
tion, 447. 

sp. in citrus seed bods, 363. 
sp., notes, 832; West. Wash., 710. 
sp. on cotton, 241. 

Rpp., notes, 20, 110. 
spp., studios, 5 to. 
spp., tropical, studies, 353. 
raalnfocitm, parasitism, Ark., 829. 
vasln fret urn, studies, Miss,, 15t, 
Fusarium — 

disease of dartap, 610. 
wilt of cotton, relation to pll of soil, 
Tex., 747. 

Fualrladtum — 

ilcndriilrnm. (Kca Apple scab.) 
effuHum, notes, 240. 
aaliciprt^duni^ notes, (’onn.Htnte,, 743. 
Rpp., notes, 151. 

Qullcria vivlIonvUa. CSve Wax moth.) 

Galls, formation, 445. 

Game — 

laws for 1928-29, TJ.8.D,A., 108. 
of Alaska, laws and regulations, 
U.S.D.A., 355. 

protection, directory of officials for, 
U.S.D.A., 158. 

Garden — 

crops. (Bee Vegetables and apecifio 
crops,) 

guide, handbook, 543. 

Gardening — 

city and suburban, treatise, 648. 
vegetable, In Alaska, Alaska, 641. 
Gardens, unconventional, treatise, 544. 

Gas endues. (See Fn^nes, internal-com- 
bustion.) 
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Gasoline Hubsti lutes for use on farms, 79. 
Gastritis lii cows, diagnosis and treatment, 
71. 

Golalin— 

action of proteolytic Imctorla of milk 
on, N.Y.State, 772. 
bacterial content, (*lfecl of pll, 370. 
grath's, ofTcct on Ice cream, Mlcb., 474. 
grades for Ice cream making, 111., 204. 
testing, N.Y.«tate, 473. 
testing quant it y for Ice cream and sher- 
iKds, 005. 

Oolochia (mHVplella. {fice Bollworm, pink.) 
Geleclilid moth In Oganda, parasites of, 252. 
Genes, Interaction in development, 125. 
Gentries — 

at Anikowo Station, Moscow, 80. 
mammalian, opi>orlunities for rcsarch 
in, 80. 

Gentian violet, behavior of Brucella weli- 
tvuHie and It. alwrtus toward, COO. 

Geology, agrlcultui'al, treatise, .815. 

G<‘orgia Coastal I’laln Station, report, 190. 
(In'hiUu^ mcrldluHttHf control, 162. 

Germanin and naganol, c(»mpavison, 73. 
(Jibbnrila sp., notes, 882. 

(Jlfblanr poisoning, 578. 

Gil)sy moth — 

caterpillars, eflPect of thyroid feeding, 
247. 

control in New Jersey, 556. 
spr<*ad and control, CoumStato, 751. 
({iris’ dresses, making, TT.S.D.A., 08. 

(Jirls, training for rural life, 888. 

Gladiolus — 

breaking rest period, effect, 111., 281. 
chemical treatments for hud growth, 
425. 

flowers, Bt(*rilities In, 46. 

Peui<'llUiim rot, notes, 364. 

Olirlctdla Hcplum us shade plant for coffee, 
1\U., 740. 

(ilovoeporlum — 

frtiriif/vnuM hoJlandfva u.var., Mudles, 
642. 

Umcltlcolumt notes, 845, 

piperaium, notes, 644. • 

mie/wn/, notes, 558, 

UlomvrvUa — 

eUwiiUiin, uot<‘H, 156. 

UOHhUpU, nnles, 241, 
pipemta^ notes, 044. 

OloHHina morsUana, transmission of trypano- 
somiasis by, 177, 

(ilutamlc acid In proteins, 502. 

Glutellns, studies, 202. 

(ili/pla rufUoutcllarlH, n(»lcs. Conn. State, 
751 ; Md., 841. 

Goats — 

diseases, hematological studies, 665. 
diseases of, 475. 
land clearing with, Oreg., 762. 
purasitos affecting, P.B., 774. 
stomach worms In, Oreg., 774. 


Goiter — 

In farm animals, Mont., 668. 
in sheep and cattle, control, Mont., 773. 
prevention, efficiency and safety, 495, 
prophylaxis, history, 495. 

Golden-glow borer, paper on, 844. 

Goldfish, transimrency and mottUng in, 218. 
Golf courses — 

putting greens, studies, B.I., 85. 
winter injury, 847. 

Gonads — 

of mice, development and morphologv, 
219. 

properties, 633. 

Gonderia mutans or Thetlerick mutans, 573. 
Gonlocotee abdomiiialiSj control, 266. 
Gooseberries — 

breeding, HI., 230. 

canned, effect of sulfur spray residues, 
Oreg., 700. 

cold storage studies, 541. 
sprayed with lime sulfur, effect on 
cans, Oreg., 746. 

variety tests, Alaska, 736; Minn., 140. 
(See also Kibes.) 

Gooseberry — 

borer, black, studios, Oreg., 753. 
bud midge, notes, Oreg., 753. 
bushes, composition, effect of fertiliz- 
ers, 45. 

mildew, American, control, 450. 
mildew, American, control in Ireland, 
440. 

sawflies, paper on, 844. 

Gossypol In cottonseed products, occurrence 
and destruction, 575. 

d-Gossypol, relation to toxicity of cotton- 
seed meal, 868. 

Qracilarta azateella, summary, 456. 

Grain — 

combined, moisture content and dry- 
ing, 881. 

drying studies, 881. 
growers’ cooperation in western Can- 
ada, 87. 

liarv<‘sted with the combine, cleaning, 
881. 

TUinois, market destinations, HI., 285. 
jndgiug, UKO of ultra-violet light in, 
588. 

mixtures of spoclfled protein content, 
preparation, Ohio, 768. 
smuts. (See Cereal smuts, Smut, and 
apeol/le grains.) 

standing, moisture content, effect of 
weather, 881. 

stored, moisture, absorption in arid 
Southwest, Arlz., 40. 
straw, reduction to manure, Oreg., 717. 
trade, during World War, 589. 
trade, export, 689. 

Grains 

fall, soil treatments for, Mich., 24. 
plowing of stubble and fallow for, 
Mont., 7.80. 
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Grains — Continued. 

rotation and tillage test^, Mont., 730. 
small, experiments, Ariz., 133. 
variety tests, Ga., 815. 

(JSee also Cereals and Oats, Rye, 
Wheat, cto.) 

Granary weevil — 

new chemicals for, 844. 
toxicity of hydrocyanic acid for, 454. 
Grape-— 

berry moth, bionomics and control, 
Del., 760. 

downy mildew, control, N.Y.State, 740. 
downy mildew, studies, 353. 
leafhopper, bionomics and control, Del.. 
750. 

pigments, chemical studies, N.T. State, 
709. 

powdery mildew, control, N.Y.State, 
749. 

thrips, notes, 640. 

Grapefruit — 

effect of potash, Fla., 139. 
production and trade, Calif., 783. 
scaly bark, studios, Fla., 146. 
thread blight, notes, 344. 

Grapes — 

breeding, value of homozygous species, 
528. 

California, marketing, U.S.D.A., 87. 
fallacies in viticultural practice, 234. 
fertilizer experiments, 641. 

Ontario, notes, 111., 230. 
plant selection in, 825. 
propagation studies, Ark., 819. 
pruning experiments. Ark., 819; West. 
Wash., 740. 

storage experiments. 111., 280. 

Grass — 

fresh, vitamin C in, 95. 
grown in dark, antirachitic factor tn, 
90. 

grub, underground, in Tasmania, 60. 
mixtures^ 533. 

seed, production and preparation, 815. 
Grats-sedge bog, ecological study, N.C„ 423. 
Grasses — 

composition, factors affecting, 574. 
culture for seed, 815. 
forage and lawn, tests, Guam, 813. 
new species from United States, 431. 
range, seed germination in, 538. 
tests, Fla., 130; S.C., 732. 
variety tests, Alaska, 728; Fla., 130; 
Oreg., 731. 

zonate eyeapot of, 446. 

(Soe aiso Grassland, Meadows, Pas- 
tures, etc,) 

Grasshopper, forest lettf-eallng, as pine 
pest, 844, 

Grasshoppers — 

studies, Mont, 751. 
transmission of potato spindle tuber 
by, 61. 

Grassland management, 633. 

(See also Grasses, Meadows, and Pas- 
tures.) 


Gravel and stone, standard abrasion tests 
relation, U.S.D.A., 278. 

Grazing experiments, 533. 

(Seo also Ranges.) 

Great Lakes-ISt. Lawrence Waterway proj- 
eci, farmer’s interest In, 883. 

Green bottle fly larvae, effect of feeding 
period on sox ratio and size, 458. 

Gi-M'u manure — 

erop«i, tests, Fla., 130. 
decomposition, 510. 
notes, 327. 

Green manuring, papers on, 611. 

Grt'onhou&e — 

crops, effect of increaH''d carbon di- 
oxide, 320. 

leafhopper, notes, 248. 
produclion of flow(*r« and fruits, 822. 
soils, Hterillzation by heat, 21. 
thrips, maturation of parlhenogenctic 
eggs, 01. 

Grouse locust, parthenogenesis and inherit- 
ance of color patterns, 218. 

Grouse, ruffed — 

fall food habits, 047. 
gizzard worm in, life cycle, U.S.D.A,, 
876. 

Giouse, sand, Mallophaga from, 049. 

Growth — 

hormones, studies, 030. 
ou synthetic diet containing small 
amounts of sodium, 359. 
treatise, 657. 

Guam Station, report, 800. 

Guatemala National Univcrblty, notes, 500. 
Guinea pigs — 

chromosomes in, number and behavior, 
323. 

eight-factor cross In, 630. 
nose spots and tail spots in, 128, 
spermatozoa, development in, C32. 
vitamin A deficiency in, 393. 
Oi/7mo8porancftiim snhinaCf control, 50. 
Gypsum — 

adding to Irrigation water, device, 
277. 

<^ffe(*t of long-coutinued soil treatment 
with, N.V.State, 422. 
effect ou alkali soil, t'allf., 318. 
inspection and uuulyseH, Oreg., 719. 
flohrohruoon ^ufffandls, notes, 66. 

Haddock, nutritive value, 180. 

HairlesHuesH in animals, 111., 217. 
Halialdota oryentata as pest of Douglas flr, 
West. Wash., 750. 

Hannah Dairy Research Institute, Scotland, 
establishment, 797. 

Harlequin bug on cabbage, control, Tenu., 
141. 

Hawaii Station, notes, 608. 

Hawaii University, notes, 008. 

Hay — 

grinding for dairy cattle, value, S. C., 
770. 

hoisting by electricity, Oreg., 781. 
importanco in cattle rations, Mich., 70. 
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Hay — Continued, 

In stacks, measuroiucut, Mont., 778. 
production, Mont., 7:>0. 
production, power a ml labor icqulio- 
mcnls, 70. 

production tests, Alaska, 728. 

Hays, Tunjab, digest Iblllty, 832. 

(See also Grasses, Meadows, and Al- 
falfa, Timothy, etc.) 

Ilnzol, root system, G42. 

IToalth— 

and food. Miss., 780. 
appeal in modern advertising, 080. 
education program in lilaldeu, Massa- 
chusetts, 087. 

Heart, equine, ati io-ventricular f.ystem, 
574. 

Heartwaler, pathological studios, 574. 
Heat- 

fundamentals, treatise, 280. 
transmission through buildings, coeffi- 
cients, 070. 

transmission through walls, 588. 

(See also Temperature.) 

Heating — 

and v(‘ntllation, treatise, 880. 
domestic, with oil, 883. 
electric, treatises 280. 
systems and warm-air furnaces, 882. 
Ilegarl v. rolled barley, feeding value, Arlz., 
472. 

Heifers — 

dairy, feeding experiments, Vt., 063. 
eifect of vitamin A deficient ration, 
Pa., 305. 

Holstein, feeding experiments, Wyo., 
770. 

{See also Cows.) 

Ifellcohasidium purpureum, studies, 346. 
McUothia olisolcta. {See Bollworm.) 
Jlellothrips haemorrhoidaUs. {See Green- 
house thrips.) 

JleHothripa rubroclnrtus in Gold Coast, 050. 
llclminthiasiH, efTcct on rt'sistauce of chick- 
ens to parahltism, 005. 

Helm inihoaporlHrn^ 

calltornicmi, notes, 50. 
fflyantvuiih on gra'^soh, 410. 
sntlvuviy notes, 149. 
satimm on barley, 540. 
llvlopeltiB ben/t'otPi, notes, (510, 

JJelophof’ua spp., stuilies, 851. 
Hemicelluloses of tlmlxu*, const! tut ion, 410. 
Jtfemiorcpldlus dccoloratus, notes, Pa., 360. 
Hemlock looper, parubltc of, 847. 

Hemlock, released, increased growth, 642. 
Hemoglobin — 

horse, amino acids from, 502. 
regeneration, signifleance of copper In, 
401. 

Hemoglobhmrla, puerperal, pap(‘rs on, 807. 
Hemorrhagic septicemia. {See Septicemia.) 
Hemp — 

change of oppoHlte to alternate phyllo- 
taxy, 025. 

mauila. {See Abaca.) 


Hemp — Continued. 

rejuvenations and rOle in sex problem, 
026. 

sex of, effect of age of pollen, 635. 
Hendcrsoma ruU, notes, 563. 

Henequen, production tests, Guam, 814. 
Hens, laying, new type of reel mash feedei 
for, Ohio. 173. 

{See also Egg production.) 

Hepatitis, necrotic, of sheep in Australia, 
179. 

Herbicides, use in California, 437. 

Heredity — 

and plant diseases, 831. 
cytologlcal basis, 810. 
in canary birds, 824. 
in castor beans, 216, 217. 
in Cucurbita, 526. 
in Fragaria, 528. 
in Nicotlana, 126. 
in oats crosses, W. Va., 216. 
in perennial ryegrass, 217. 
in Primula sinensis, 810. 
in summer squash, Conn.Storrs, 520. 
Mendellan, precepts and rules, 810. 
Mendelian, with assertive mating, 81. 
new theory of, 428. 
of abnormality in cattle, 630. 
of albinism in beets, 526. 
of color. {See Color inheritance.) 
of color patterns in grouse locust, 218. 
of fowl typhoid resistance, 181. 
of horns in cattle, 725. 
of human skeletal anomalies, 32. 
of oat rust resistance, 149. 
of osteoporosis in horses, 32. 
of pod characters In beans, 127. 
of laspberry anthracnose resistance, 
153. 

of resistance to Danysz bacillus, 176, 
726. 

of resistance to fowl typhoid, 720. 
of root length In peas, 429. 
of seed-coat structure and color in 
sorghum, 628. 

of structure of dorsosacrum in fowls, 
631. 

of twinning In mares, 726. 
of vestigeal wing character in a cock, 
811. 

of weight in rabbits, 631. 
of white spotting in cats, 725, 
of wool covering on face, ears, and 
legs of sheep, N.II., 128. 
principles, treatise, 428. 

Herman Fraseh Foundation for chemical 
research, awards under, 798. 

Hernia in horses, treatment, 867. 

Herring meal v. soy bean meal for milk 
production, Wash.Col., 862, 

Herring, nutritive value, 189. 

Hessian fly in California, U.S.D.A., 467. 
JlcteraMs papillosa, studies, Oreg., 774. 
Heterodera sohachtiir^ 

cysts, otheor niematodes Inhabiting, 645. 
life history on hopsi, 360. 
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Eeteropelma calcator, copulation, 844. 
Ileterosis in beans, 527. 

Ifcterosporium gtaclle, notes, 354. 

Hecea lyraaillcnslh. {See Rubber.) 
Ucxachloretluiiio for treatment of flukes in 
<Mttle, 478. 

Hibiscus mealybu^f, biolofiical control, 054. 
Hickories iu Iowa, I'olatioii to soil types, 
512. 

Jlieroxeatis auhoervlnella on bananas, 550. 
Highway — 

improvement near Cleveland, plan, 
U.S.1).A., 878. 

traffle in the Cleveland area, tJ.S.D.A., 
278. 

Hififliways. {See Roads.) 

Hippelatcs flies of Coachella Valley, Cali- 
fornia, 458. 

Hippodamia conven/ene — 
life history, 653. 
notes, 250. 

Hipi>urle aeM, syntli(‘sH, elftK:L of experi- 
mental scurvy, 206. 

Histidine— 

and arKlnino, soparaMon, 20.“.. 
crystallization, 413. 
preparation, 203. 

Ilistohematin, notes, 26. 

Histones and protamines, treatise, 202. 
Hitches for large teams, HI., 276. 

Hog cholera— 

bacilli, studies, 579. 
control, 867. 

diagnosis from blood cell count, 873. 
epidemic in Sweden, 867. 
immunization of young pigs against, 71, 
273 ; 111., 272, 
notes, 475. 
resistance, 111,, 273, 
susceptibility of suckling pigs to, 179. 
susceptibility of weaned pigs to, 873. 
treatment, simultaneous and serum- 
alone methods, 87.3. 

Hog liingworms, control, 373. 

Hog worm, thorny-headed, eggs and larvae, 
76. 

Hogs. (See IMgs.) 

Holorygma, nt^w geiniH, erection, 655. 

Home economies — 

education, organization and admlnis* 
trntion, 800. 

in education, treatise, 686. 
leaching, textbook, 686. 

Honduras, new genus, erection, 650, 

Honey — 

fementation by yeasts, Mich., 60. 
fermentation, cause, Mich., 12. 
fermented, cause and cure, 656. 
marketing, papers on, 66. 
production, relation to nectar, 460. 
Honeybees. (See Bees.) 

Hop — 

downy mildew, notes, 345. 
downy mildew, studies, 348. 
gray mold, notes, 644. 
mold, susceptible varieties, 845. 


Hop — Continued. 

red spider, control, Oreg., 753. 
wilt disease, 832. 

Hormones — 

growth, Hludlea, 630. 
ovarian and plnctuital, 221. 
production In normal testes, 633. 

Horns in eat tie, inheritance, 725. 

Horse disease, Klmberli'y, stndi(‘H, 873. 
Horse-chestnut leaf blotch an<l l(‘uf scorch, 
notes, Mich., 58. 

Horses — 

breeding in Hungary, 565. 
care and management, treatise, 565. 
digestion trials, 467. 
draft, feed consumption and work done, 
Mont., 706. 

effect of sweet clover hay ns sob* diet, 
477. 

feeding, Giinm, 85S. 
f(M*ding and br(‘edlng oxpi'riments. Can., 
564. 

feeding and maintenance, IMinn., 171. 
Inheritance of twins In, 725. 
lymphatic system, 273. 
many teams of, measured pulling 
power, 111, 280. 

native Kuban, analysis of metaearjial 
bones, 468. 
shoeing, 867. 

sho(‘ing, primdidos nnd practice, trea- 
tiso, 363. 

surface area, wdatlon to body size. 
Mo., 67. 
training, 850. 

House flies- - 

breeding for Inseetlcldo tests, 158. 
life history and rOle as disease carrier, 
850. 

Humidity, relation to forest flres, 206. 
Humus - 

extract, uonhunius constituents, 610. 
formation, chemistry of, 510, 
formation, tlioory, 511. 
papers on, 511. 

soil, uinmonlaeal nitrogen in, 715. 
Hunger flgUters, tmtlst*, 591. 

Uyaelnth- - 

root diseases, control, 837. 
yellows, notes, West .Wash., 746. 
Hyacinths 

chromosome constitution and hehavlor, 
217. 

culture and varieties, N.J., 441. 
llyalomma maitrUanlcum, notes, 575. 
lllidrelUa nasturtU n.sp„ description, 04. 
Hydrocarbons, liquid, oxidation, action of 
accelerators and inhibitors, 674. 
Hydrocyanic acid — 

for insects, toxicity, 454. 
resistance of some Insects to, 454. 
Hydrogen, oxchangoable, determination in 
soils, 112. 

Ilydrogen-lon concentration determinations 
in blood sera, methods, 312. 

Hydrology, elements of, treatise, 276. 
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Hydrometer method of soils studies, 18. 
Hydropho]>ia. (^co Ilables ) 

Hydroquluone, effect on growth and bone 
development In rnt®(, 702. 

Jllflemyia (tniUtua, habits, 813. 

Ilylcmyfa vilU^rura, {Bee Seed-corn mag- 
«ot.) 

jJinnvnoUpiit mimi, evolution, 67. 
llyim'Jioptera, t.\pes In Ac<ideiny of Natural 
Sciences of }‘hil.ulelphla, 252. 
IlypervilanilnoslH, studies, 003, 00 1. 
Hypochlorite solutions, value fur poultry 
disease control, 77. 

Tlypoehnm solani — 

artiticial infection with, 40. 
notes, 242. 

iryponomcuta, notes on genus in (Sreat Brit- 
ain, 500. 

Jhelia IcitcoftpoUlctt, life history, 252. 

Ice cream — 

fat test, (Jarrett-Overmnn, 313. 
grades of gelatin tor, III., 204. 
nianu fact u ring, 360. 
mix, acidity, Pa., 3G7. 
mix, concentrated, l*a., 307. 
mix, pasteurization temperature, 360. 
mixes of varying f*it content, process- 
ing, 868. 

mixes, variations to, 360. 
papers on, 001. 
sanitary <*ontrol, 570. 
sanitary quality, metliods for determin- 
ing, 205. 

shipping contulners, iccless, thermal ef- 
ficiency, Pa., 307. 
tests, 111., 263, 
viscosity, 673. 

Ichueumonidac of Japan, 847. 
Iclinenmonidao, studies, 564. 
rcti'rohcmogloblnuria in cattle, Oreg., 774. 
Icterus, bacterial, of sheep, 574, 

Idaho Station, notes, 300, 706. 

Idaho University, notes, 300, 706. 

Illinois Station, report, 208. 

Imperial Bureau of Animal (lenellcs, estab- 
lishment, 708. 

Implement sIkhN, plans and construction, 
Mich., 482. 

Inanition, effect on adrejial glands, 304. 
Inhrei'dlng, effect on f<*rtmty, 727. 
Incubation — 

mortality during, relation to nimormal 
embryos, 600, 

of eggs at high altltuiles, Wyo., 768. 
Incubators — 

bacteria lu, effect of disinfectants, 
Mich., 470. 

disinfection with formaldehyde, 681. 
Index numbers — 

of prices paid by farmers for com- 
modiUes, U.S.D.A., 287. 
of production, wages, and prices, Ohio, 
183, 483. 

Indian Central Cotton Committee, report, 
434. 


Indian meal moth — 

in cereals, fumigation experiments, 840. 
larvae, revival after fumigation, 467. 
notes, 632. 
parasite of, 66. 

Iidiana Station, notes, 600. 

Indicators, salt errors of, calculation, 503. 
Industrial wastes, treatment, 676. 

Industry and agriculture in Bussia, cyclical 
dnduatlons in, 586. 

Infantilism in farm animals, 464. 

Infants — 

feeding, 290. 

feeding diet, papers on, 786 
food requirements, 492. 
on soy Iiean milk diet, development, 492. 
susceptibility to rickets, prenatal fac- 
tor, 808. 

vitamin B deficiency, symptomatology, 
105. 

weaned, self selection of diet, 502. 

(See aUo Children.) 

Influenza, equine. {Bee Pleuropneumonia.) 
Infra-red radiation, effect on growth of 
rachitic rats, 004. 

Inheritance. {Beo Heredity.) 

Xnoatemma boeeff, parasite of Perriaia pyri, 
657. 

Insect — 

conditions to Saskatchewan, 848. 
ecology, studies, 648. 
eggs, aquatic, parasites of, 666. 
outbreaks, forecasting and control, 168. 
pests of nursery stock in Oregon, 846. 
prediction, factors to, 260. 
repellents, tests, 162, 

Insecticides — 

against files, testing, 161. 
analyses, Can., 657 ; N.J., 488. 
application by airplane, apparatus, 
Oreg., 754. 

as stimulators of plant growth, 162, 
evaluation, 830. 

for codling moth, tests, Wash.Col., 843. 
nonarsenlcal, for biting insects, tests, 
840. 

rchplratory, effect of carbon dioxide, 
454. 

HOil, for Japanese beetle, 562. 
studies, 162. 

t<*sts, rearing insects for, 158. 

{Bee also Sprays and aptcipo fonn^i.) 
Insects — 

biting, insecticidal work with, 840. 
breeding for insecticide tests, 158. 
chomo tropic responses, 356. 
climatic relations, Mont, 752. 
cold hardiness In, measurement 247. 
control by airplane, 60. 
coutiol in New York, 842. 
control, recent ad\ancts in, 60. 
destructive and useful, textbook, 648. 
economic, in Germany, 844. 
effect of surgical shock, 750, 

Immature, preservation, 839. 
in British Guiana, 657. 
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Insects — Continued. 

In Hudson Valley, control, S-12. 
Injurious — 

cost to Ciiuailn and ITnilod Sta1c*H, 
841. 

in Brazil, r>r»7. 
in Canada, 84;i. 
in (Vylon, Slo. 
in Connect icul, 8 to. 
in Isiiifll.uul and Wales, HU, 
in Hhodofala, 845. 
in PouLli Africa, 040. 
in Western Australia, 84o. 
to crops, (^'c« imperial aroptt.) 
night activity, causes, 1247. 
of India, CO. 
of Indiana, 09. 
of Ohio, 09. 

13hyalology of, 8-'l0. 

relathni to the p<*oi>lo and the Stale, 
402. 

resistance to hydrocyanic acid gas, 4.')4. 
response and u<laptutlon to external 
stimuli, 839. 

responses to smell and taste, 006. 
scale. (8eo Scale insects.) 
social, origin and evolution, 00. 
status, biological control in Hawaii, 
453. 

subterranean, soil treatment for, 
Wash.Col., 842. 

transmission of virus diseases by, 243. 
undercooling and fieozing point-, in, 
750. 

water conservation in, 550. 

(8co also Entomology.) 

Institute for research in land economics 
and public utilities, 587. 

Insulin — 

and carbohydrate metabolism, treatise, 
087. 

for treatment of diabetes, 899, 
newer clinical knowledge, 786. 
International — 

Association of Dairy and Mils Inspec- 
tors, report, 660. 

Congi'ess of Silviculture, prof'ecdliigs, 
641. 

Congress of Soil Science, proceedings, 
507. 

com borer investigations, 651. 
Education Board, grant of, 600. 
Institute of Agri(‘ulture, work, 381. 
organization for parasite introductions, 
plan for, 60. 

rhysiological Congress, notes, 600. 
Society of Microbiology, 844. 
trade in staple commodities, ti'oatise, 
580. 

Intramlne, experiments with, 266. 

Iodine — 

effect on chick growth, 111., 260. 
effect on growth and metabolism of 
yeasts, 894. 

effect on rats on vitamin A free diet, 

868 . 


Iodine — Oont inued. 

in Cape t'o<l crniiberricH, 687. 
in Rhodophycoae, 29. 
in boIIh and waters, S.C., 708. 

Iowa B(‘«ke(‘perH’ Aanoclatlon, proceedings, 
65. 

Iowa (\»II(*i’<‘, JM), 30!), 45)0, 608, 

lown Stalion, nol(‘H, 00, ;{00, 400, 608. 
fritloiUi/rnKx humlUs. (8vc Ants, Argen- 
line.) 

Iris - 

born*, conirol, Md., M2. 
br(‘e<llng exp(‘rinu*nts at N(‘w York 
Botanical (tarden, 826. 
leaf i-'pot In tjnobec, 3.“)l. 
notes, (^aii., 630. 

wild blue, pj’oblein of Kpeei<‘a in, 235. 
Iriv's, handbook, 3t1. 

Iron — 

ahsorpilon by h»>il«, 516. 
batteria, Htaliis of knowledge, 511. 
effect on rats on vitamin A free diet, 
853. 

ill soils and waters, R.C., 708. 
in soils of Southc'astcrn Coastal rialn, 
512. 

ill various f(‘e(llng stuffs, 111., 250. 
injection Into cblorotle apple trees, 
Mont., 740. 

losses from mustard and turnip greens 
In cooking, JOO. 

r<^iuiremeut for Chlorolla, 530. 
soluble and colloidal, distribution in 
soils, 23. 

sulfate, eff^H't of long-continued soil 
Ireatment with, N.Y.Rtatc, 422. 
sulfate, effect on alkali soli, Calif., 818. 
tohu’aneo limit of seedlings for, 623. 
Irrigation -- 

companies, mutual, TT.5^.D.A., 888. 
effect on pi I of rice soils, Ark., 803. 
exi)(*rlmenlH, W’^aslhCol., 877. 

(AV(* also spvciaJ crops.) 
of soils, papers on, 513. 
projeet, Ow\vbG 0 , reporl, 877. 
proJ(‘etH, Eederal, use of water ou, 779. 
projeelH, snece-js on, treatise, 686. 
I>Hmping for, (‘cononilc limit, Oreg., 
183. 

water, adding gypsmn to, apparatus 
for, XT.S.D.A., 277. 

water, duty of, Mout., 778 ; Oreg., 779, 
£a* 0 (Uphaffus cmcurtil, egg laying lu larval 
ticks, 401. 

Japanese beetle — 

carrier of brown rot among fruits, 352. 
cold hardiness in, 459. 
control, 556, 8t0. 

imported parasites of, progress, 063, 
in roots of nursery stock, hot water 
and other insecticides for, 662. 
spread and control, Conn.Rtate, 761. 
traps, 05. 

Japanese cane, fertilizer experiments, (lunm, 
814, 
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Japanese Imperial Govcrninonl Institute foi* 
Nutrition, 780. 

Jaundice, cau>»e, 72. 

Jellies, strenftth moasureraeiit by Bloom 
Rolomotor, S9. 

Jewish eeromonlalM and fo» d customs, 087. 
Johno’a dir,eaac — 

cnuKUtlve ori;anIsm, 578. 
cllntfiioslU* i)rei>a ration, 270. 

in eowrf, Ky., 200. 

Johnln, preparation, 270. 

Johnson hay, marketincr studies, 1I.S.D.A., 
485. 

Joint ill In foals, Ky., 200. 

Joints, soldered and riveted, alrongtli tc'sta. 
380. 

Jowar — 

improvement work, 134. 
vailoties and pure strains in Surat, 
585. 

Kafir, phosphorus in, 204. 

Kale, fertilizer exporlmonls, West. Wash., 
732. 

Kale yellows, notes, .318. 

Kninala, uh(» for iap«'wornis In sheep, 373. 
Kansas — 

Oolloffe, notes, 000, 008, 

Station, notes, 400, 008, 000. 

Station, recent tmhllcalloim, 109. 
Kentucky — 

Station, notes, 400. 

Station, report, 100, 20s. 

University, notes, 4t'0. 

Korutiii, bihliosmphy on, 07, 

Kldnej' — 

ash, effect on blood n'Konoratlon in 
anemia, G05. 

cpUlndium, ealcltleatlon, eff<*ct of vita- 
min A defleleney, 080. 
worm in swine, Ji'la., 1^0. 
worm in xirinary bladder and ureters 
of host, 373. 

worm, life history study, IMl., 774. 
Kidn(‘ys of chlckcms, lumors In, 874. 
KllUflsh chromosomes, cniasin^ o\er, 30. 
Kolilrnhl yellows, notes, ,318. 

Kuchnvala drsmium, notes, 211. 

Kunal, effect in coconut plantations and 
control, 138. 

Xinbor orMunlssatlon on Welsh farms, .38(1. 

(Sec ulAO AKrlcullural labor.) 
laboratory, Montana’s, for sltuly of Insect- 
borne dlseasi's, 557. 

X^at^t^ bu«8 of New Jersey, 550, 

XjHctates, ch^l^3m()o^ryl <lcrlvatlves, 204. 
Lactation — 

and fertnily, dietary requirements, 
20,3; Ark., 899. 

ill rats, calcium and phORi>Uoru8 bal- 
ances durin#?, 592. 
vitamin B requirements, 111., 204. 
Lactic acid excretion of scorbutic jmlnea 

plt;R, 90. 

Lactobacilli, ffrowth* effect of Hurfaco ten- 
sion, 772. 

74510~*20' '""(t 


Lactobacillus — 

acidophUuB in milk culture, therapeutic 
value, Nobr., 603. 

bulgat’icusj effect of Streptococcus lao- 
tiSj 772. 

Lactose* — 

and sucrose solutions, solubility rela- 
tionships, 503. 

dully administration, effect on blood 
volume, 402. 

In milk, excess, effect on infants, 102. 
metabolism in women, 803. 

Ladybird beetle — 

Australian, biological studies, 654, 
two-spotted, notes, 260, 058. 

Ladybird beetles — 

as aphid predators, 650. 
for control of citrus aphid, life his- 
tories. 053. 
notes, Guam, 844. 

Lamb — 

disease known as stiff lambs," Mont., 
773. 

dysentery, cause, 179, 272. * 

d.vsent<‘ry, immunity, transference 
from owe to lamb, 372. 
dysentery, studies, 372. 
flavor, effect of wheat screenings, 
Mont., 761. 

preparation and serving, U.S.D,A., 80. 
Lambs — 

dipping, 362. 

docking and castrating. Pa., 302. 
efl'ect of good feeding of ewes, 111., 257. 
fattening, Mont., 702 ; Oreg., 702, 
feeding experiments, Wash.Col., 856; 
Wyo,, 703. 

maintenance and fattening. 111., 69, 
ram, for fattening, Ohio, 402. 
ram, sterilizing, 674. 
self-feeding, 111., 257. 
stomach worms in, control, 111., 272. 
(SCO also Shoi'p.) 

Lamps, kerosime and gasoline, lighting rural 
homes by, 407. 

X.aiid— • 

Administration Board of Queensland, 
report, 687. 

clearing of rocks, cost, 278, 

<*Iearing with goats, Oreg., 702. 
credit. (See Agricultural credit.) 
c‘COnomIc survey, Michigan, 381, 382. 
plaster. (See Gypsum.) 
tenancy, studies, 111., 283. 
tenure systems in China, 687. 
utilization, trend in United States, 607. 
Lands, cut-over. (See Cut-over lands.) 
Lands, swamp. (See Swamp.) 

Landslides, relation to roads, U.S.D.A., 378. 
Lanzone, new, tests, Guam, 820. 

Laphygma frugtperda. (See Armyworm, 
fall.) 

Larkspur leaf miner, injury caused by, 562. 
X.,arkHpur, poisonous to livestock, Wyo„ 776. 
Las^osiphon amthylloides as poisonous plant, 
674. 
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Laslu^ interjectua, life history notes, 
U.S.D.A., ase. 

Laaocyre^ia caryafiat notes, Fla., 160. 
Laaprntv^ia moleata, ^Bae Feach moth, 
orient nl ) 

Latex vessels, aiiatomlcal-phy«lolORlcal rela- 
tion'*, 425. 

Latrodectua marlans, sltidh'S, 057. 

Laiimlry procesHos, improvement h, 500. 
Laurel, culture, N J., 342. 

Lawn turf, fortillzor experiments, Conn, 
atate, 728. 

Lawns, damage from Asiatic beetle, 850. 

Lead arsenate sprays, substitutes, tests, 500. 
Lead colloids, antiknock properties, 780. 
Leaf— 

plasticity and xeromorphic structure, 
215. 

rollers of Nova Scotia, 843. 
structure, mobile equilibrium in, 425. 
structure of conifers, relation to light 
and moisture, 122. 

Lcaflioppers of Ohio, synopsis, 668. 

(Bee alao apeoial hosts,) 

Leather 

beetles, breeding for insecticide tests, 
168. 

gloving and clothing, dyeing, 698. 

Jacket, notes, 161. 

Leaves — 

area, measurement with photo-electric 
cell, 20. 

assimilation and respiration, effect of 
Ionized air, 622. 
drying, transpiration in, 426. 
lacking chlorophyll, chemistry of, 216. 
sprayed, apparatus for obtaining meas- 
ured areas, 13. 
tree, cblorophyll in, 828. 
water-vapor loss from, measurement, 
523. 

Leeches in horses, Fla,, 176. 

Legume — 

cover crops, inferior stands, WaHh.Col.y 
821. 

hay, value for dairy heifers. Ark,, 802. 
hays for brood sows, Ark., 868, 
hays for milk production, ‘O.S.D.A., 473. 
nodulo organisms, bacteriolytic agent 
active against, 624. 
seeds, hard, germination, 137* 
seeds, longevity, 228. 

Legumes — 

ns green manure, tests, Wash.Cel., 821. 
as nurse crops for mahogany, F.E., 742. 
as souice of nitrogen, Oreg., 716. 
culture for seed, 816. 
effect on crop yields, Ark., 803. 
for forage and green manure, S.C., 732. 
for Intercrop pastures, 538, 
inoculation studies, Oreg., 731. 

(Bee also Nodule bacteria.) 
Interplanted with com, effect on com 
ylcdds, Ark,, 36. 

interplanting in com, Ark., 812. 
optimum soil reaction, Ark,, 818, 


Loguinos — Continued. 

planiing dates, Ala., 130. 

plot Pin ebara piers of spoolos, 426. 

variety le.>tH, Ark., 812; Fla., 130; 

(in.Coa'dnl rialn, 132; Oreg., 731. 
wild, ami soil fertility, 12i. 
winter, tests, Fla., 130. 
winter, variety tests, S.O., 732. 

(Kpp also (ireeu manure and Alfalfa, 
Clover, rfp.) 

Lemon — 

anthracnose, notes, 835. 

Juice, antiscorbutic fraction, 505. 

Juice, vitamin C in, 505, 
plant attaekwl by ColUtotrlrJmm 
yloeoapor widest effect of inan'^anese 
sulfate, 831. 

Lemons, production, consumption, and 
trade, Calif, r>S7, 

Leopard moth In Pulestluc, life history and 
control. 36 i, 844. 

Lcpidopt(‘ru, numb(‘r and maturation of 
eggs Important to forestry, 841. 

Fjopldupf PIOUS larvae, control, 556. 
Lepidoaaphoa ulmi, {Bve Oyst(‘r shell 
scale.) 

Leptlnotarf^a dcocnitincata. (Bee Potato 
beetle, ('olorado.) 

Lctitoqloaaua spp., control, (xram, 813. 
Leptohylemijta coaictata, life bistory and 
bionomics, 653. 

Leploaphaerla sp., notes, 150, 

Jjiptoaplra ictrroidea cultures, <*ffect of 
yellow fever mosquito extracts, 03. 
Lepturlni of America north of Mexico, keys, 
654. 

Lespedeza, variety tests, 111., 223; Miss., 
84. 

Lettuce — 

anthracnose In New South Wales, 153. 
breeding (‘xpei-iments, I>a., 337. 
cold storage studies, 541. 
ofTect of pH of soil, 338. 
fertilizer expel iuieuts, Ohio, 140, 

New York, planting fests, Mont., 737. 
N(*w York, strain test, Oreg., 738. 
slime rot, ennscs, West.Wti'‘b., 740. 
slime rot, elfect of f<*rltnzers, West. 
Wash., 741. 

Leunuphos, fertilizing value, N.C., 710. 
Iweiiuaphohlca, fertilizing value, N.C., 730. 
Leunasalpeter, effect on phosphate and 
potassium availability, Ala., 120, 

Library oppoptunltl(‘s in State, equalizing, 
S.Dak„ 287. 

Lice, sucking and biting, of cattle, control, 
266. 

Lichens, dyes from, use, 508. 

Light*"” 

action on dyed colors, 608, 007. 
artificial, effect on egg production, 
Minn., 172. 

artificial, effect on egg production of 
late-hatched pullets, 861. 
distribution in plant organs under uni- 
lateral illumination, 216. 
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Light — Continued. 

effect on flower and fruit production 
in plants, 806. 

of different wave lengths, effect on 
chlorophyll development, 808. 

(A?eo also Sunlight. 1 
Lilac- 

bad ci'lal leaf blight, notes, West. Wash., 
740. 

cuttings, studies, 441. 
disease, notes, 354. 

Lilacs, treatise, 513. 

Lilies, discaseb of, 646. 

Lima beans. {See Beans, Lima.) 

Lime — 

arsenate, (flee Calcium arsenate.) 
chemical hjdrated, lor preparation of 
Bordeaux mixture, 49. 
inspection and analyses, Oreg., 710. 
niter. (A?ec Calcium nitrate.) 
nitrogen, (lilce Calcium cyanamide ) 
on Norfolk sandy loam, value, N.C., 
623. 

on truck crops, effect, Ohio, 140. 
reiinlrcments of soils. (See Soils.) 
(See also Calcium and Liming.) 

Lime — (Fruit.) 

wlthcrtlp, notes, 344. 

Limestone — 

for pullets, effect of grade, Ky., 261. 
land, clearing, cost studies, 278. 
pulverizing on the farm, Tenn., 673. 
soils from tropics, proflles, 512, 
value for calves, 309. 

Lime-sulfur mixture, toxicity, 60. 

Liming— 

papers on, 611. 

value on Cecil clay loam, N.C., 022. 
(See also Lime and special crops.) 
Linionius pootoralis, notes, 654. 

Lindonts lopanihac, noto.s, Guam, 844. 
Linkage — 

from offspring of solfed heterozygotes, 
estimation, 080. 
in barley, 726, 
in mice, 219. 

of size, shape, and color genes in to- 
mato, 627. 

Linseed wilt, notes, 646, 

Linum genus, genetics, 824. 

Lipids, antirachitic value, 107. 

Lipins and sU'rols us sources of error in 
buttermilk tests for fat, 313. 

XAponpshus liursaj control, 266. 

Liver — 

ash, effect on blood regeneration In 
anemia, 695. 

cooking for pernicious anemia treat- 
ment, 289. 

diet for pernicious anemia, 695. 
fluke, extracts, anaphylactic experi- 
ments, 868. 

fluke in sheep and broxy-liko disease, 
179. 

flukes in sheep, artlflclal infestation, 
478. 


Liver — Continued. 

rot of sheep, carbon tetrachloride 
* treatment, 873. 

treatment for anemia and other dis- 
eases, 890. 
vitamin A in, 106. 

Livestock — 

breeding and feeding practices, Okla., 
4G3. 

breeding, bearing of lethal factors on, 
630. 

breeding on the farm, Okla.ranhandlc, 
796. 

cost of production, Ohio, 83. 
diseases. (See Animal diseases.) 
ontcrprlsos, treatise, 6S6. 
farming for mountain region, sys- 
tems, N.C., 678. 
feeding experiment, Colo., 68. 
husbandry on range and pasture, 337. 
Imported, acclimatization, 8G9. 
Improvement lu Philippines, treatise, 
834. 

In Germany, worm parasites of, 355. 
in mythology and religion, 461. 
marketing associations, cooperative, 
Iowa, 485. 

Marketing Commission, Saskatchewan 
Overseas, report, 670. 
marketing, cooperative. N. Dak., 888. 
poisoning, etiology, 867. 

(See also Plants, poisonous, and 
specific plants.) 

production in Southwest, tJ.S.D.A, 184. 
review for 1927, U.S.DAu, 187. 
statistics. (See Agidcultural statis- 
tics.) 

trucking by Illinois shipping associa- 
tions. 111., 679. 

(See also Animals, Mammals, Cattle, 
Sheep, etc.) 

Lixophaga diatraeae, bionomics, 249. 
Lizards of Kansas, insect food and feeding 
habits, 855. 

Ix)ehhead, W., life of, 844. 

Locust, black — 
culture, 145. 

root distribution, Pa., 342. 

Locusts— 

behavior amidst dusted plauts, 162. 
migratory, new scelionid parasites of, 
656. 

summary, 649. 

Loganberry- 

dwarf, notes, Oreg., 745. 
worm, notes. West. Wash., 756. 
Longevity, effect of nutrition, 787. 
Lophobaris, new genus, erection, 655. 
LowopJiaga sp., notes, Fla., 160. 

Lucem. (See Alfalfa.) 

Luettia sericata — 

larvae, effect of feeding period on sex 
ratio and size, 458. 
notes, 662. 

Ludiua Virens, notes 654. 
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Lumber — 

seasoning, handling, and care, 770. 
softwood, air seasoning, U.S.D.A., 743. 
{See also Timhor an ft Wood.) 

Lumpy jaw. (See Actinomycosis.) 

Lung disease of lambs and shcop, 475. 
Lvpvrodes varlcornis, notes, S.C., 754. 
Lupines — 

nodules In, 323. 

poisonous to live slock, Wyo., 770. 

LVG^s — 

pdbulinus, studies, 846. 
pratensls, (Seo Tarnished plant bug.) 
Lymantria monadia, parasites of, 056. 
Lymphangitis, bovine, studies, 478. 

Lyotropic seiies and ^potential, 003. 
Lysimeter — 

drainage waters, composition, 509. 
studios, N.Y.Stato, 410. 

Machinery. {Seo Agricultural machinery.) 
Maoaracunthorhynvhub hirH<Lnaccu8^ iiote^, 

70. 

Macrocvntru'i ancyllvoia — 
biology, N.J., 02. 
notes, Conn. State, 731 ; Md., 841. 
Macronoctua onusta. {See Iris borer.) 
Maorophomina phaaroli n.comb., studies, 
346. 

Maorosiphiun solanifolil. (See Potato 
aphid.) 

Magnesium — 

arsenate for Mexican bean beetle con- 
trol, burning from, S.C., 755. 
exchangeable, relation to soil type, 208. 
in soils and waters, S.C., 708. 
sulfate, daily administration, eHect on 
blood volume, 492. 

sulfate, effect of long-continued soil 
treatment with, N.Y.Stato, 422. 
Maguey, production tests, Guam, 814. 
Mahogany, value for reforestation, P.R., 
742. 

Maize. (See Corn.) 

Malaria — 

absence around Amsterdam where mos- 
quitoes occur, 561, 652. 
control at Quantico, Virginia, 652. 
transmission in Phillppine.s, 052. 

(See also Mosquitoes and Anopheles.) 
Malarial parasite, new, of birds, 580. 
Mallophaga of sand-grouse, 049. 
Malnutrition. (See Nutrlllon and Under- 
nutrition.) 

Malt extract, vitamin B In, 04, 

Malta fever. (See Undulant fever.) 
Maltose, fermentation by Baotorium puU 
lorum, 180. 

Mammals — 

chromosome homoloi^ in, comparison, 
219. 

female domestic, sexual cycle, 574. 
fertility and sex ratio, seasonal varia- 
tions in, 531. 

North American, field book, 59. 
sex of embryos, poGBSibility of change, 
83. 

(Bee also Animals and spooifio ftfnda.) 


Mammary ghind, secreting and dry, chemi- 
cal composition, 306. 

Mammary glands of Siberian cattle, 473. 
Mnmmltis. (See Mastitis.) 

Mango neso-— 

chloride, HtlnuiLition, toxicltj’, and an- 
tagonism, 27. 

doterminaiion, rapid imdhod, 205. 
sulfate, (‘ffeci on l(»muii attacked by 
Oullvtotrlvlmm yloeosporioidea, 831. 
sulfate, ollect on oats and soy beans, 
N.r., nil). 

M.nnge, d<‘mo<lectic, In goats, 574. 

>1 in*;.*! Jly, note.^, IGl. 

I angels — 

aualysos, Can., 36. 
bolting in, 538. 
fertilizer experiments, 25. 
nitrogen in, inheritance, 221. 

Plioma hvtnc alT(‘ctlng, 350. 
varieties, West. Wash., 732. 
variety tests, Minn., 132; Miss., 34; 
N.Dak., 31; Orog., 731. 

.Mango — 

antliracnose in Philippines, 57. 
llowers and fruits, shedding, 46. 
seKlllngs, notes, P.U., 740. 

Mangoes — 

damage by leaf beetles, Guam, 845. 
ringing and notching experiments, 144. 
MnngObteen in America, 440, 

Manila hemp, (Seo Abaca.) 

Manoilov reaction, test for metabolic level 
and sex, 120. 

Munson's oyeworm of poultry, 570; Bla. 
175. 

Mantis, Chinese, beneficial insect in New 
Jersey, 556. 

Manure — 

docomposltlon and action of nitrogen 
and carbon compounds in, 718. 
fertilizing value, Oreg., 718. 
in Manrltlus, preparation and storage, 
120 . 

losses of plant nutrients from, Orog., 
717. 

nilrificntlon of, 718. 
organisms In, factors affecting, 718, 
Bubstllutos for, H.I., 718, 
transformations of nitrogen in, 510, 
Maple tar spot, notes, Midi., 58. 

Marcs, sterility in, bacteriology of repro- 
ductive organs, Ky., 770. 

Marine animal oils and cod-liver oil, anti- 
rachitic value, 108. 

Market gardens. (Seo Truck crops.) 
Market reports, U.S.D.A., 87, 187, 385, 485, 
080, 785, 

Marketing — 

cooperative, U.S.D.A., 385. 
cooperative — 

contracts, 681. 

of grain in United States and 
Canada, 386. 

organization, publicity, and field 
service, 681. 
papers on, 880. 
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Marketing — Continued. 

cooperative — continued. 

reports of Federal Trade Com- 
mission, 588. 

selling, pi ice policies, and pooling, 
GS2. 

textbook, 080. 
education, 188. 

enterprise of Scottish Milk Agency, 
590. 

(Kce also special products,) 

Markets — 

and fairs in England and Wales, 380. 
new, creation for faim products, 111., 
485. 

Marsh laud agriculture, fundamentals, 117. 
Marssonina spp., notes, 153. 

Maryland Station, notes, 299. 

Maryland TTnivoisity, notes, 299, 400. 
Masonry arches, philosophy of, 370. 
MasHachusetts College, notes, 400, 600, 098, 
796. 

Massachusells Station, notes, GOO, 608. 
Mastitis — 

in cattle in Netherlands, 179. 
in cows, diaguosls and combating, 867. 
in cows, effect of streptococcic vaccine, 
871. 

May beetles — 

In South Carolina, 249. 
of Mississippi, Miss., 160. 
of United States and Canada, 450. 
May flies, stains produced by, 599. 
Mayvtiola destructor, {Sec Hessian fly.) 
Meadows, mixtures for and methods of 
renovating, Minn., 132, 

{See also llay. Grasses, and Grass- 
land.) 

Mealybug — 

citrophilus, in California, new natural 
euomi<^, 455. 

on l^aspaluiu grass In Queensland, 559. 
(See also specific host plants.) 

Moat — 

and products, protein determination 
In, 14. 

ground markcl, bacterial flora, 189. 
meal, new, feeding value, Mont., 763. 
quality and pula t ability, factors affect- 
ing, Ark., 854. 

quality, factors affecting, HI., 253. 

(Sec also Beef, Pork, etc,) 

Media. (See Culture media.) 

Medicinal plants. (See Drug plants.) 
Mediterranean fever, (flfee Undulant fever.) 
Megalospora gemmidda n.g. and n.sp., de- 
scription, 210. 

Melanconis and Diaporthe, differentiation, 
643. 

MelancoMe marginalia n.comb., notes, 643. 
Melanogaster ampelopMla* (Bee Pomace 
fly.) 

UelanopluB spp., transmission of potato 
spindle tuber by, 61. 


Melanoepoi'opsis suhulata n.g. and n.sp., de- 
scription, 216. 

Melauotus communiSf notes. Pa., 356. 
Molanotus wireworms, temperature rela- 
« tlons, 603. 

M(‘litln, Burnetts, treatment for undulant 
fever, 478. 

MeUitia gloriosaj notes, 651. 

Melolontha — 

spp. in south central Europe, 249. 
vulgaris, night activity, causes, 247. 
Melon aphid, resistance to hydrocyanic add 
ga*?, 454. 

Melons — 

composition, changes during ripening 
and storage, Calif., 839. 
ripening, effect of ethylene, 822. 
Mcndtillsm, treatise, 322. 
jMeningococcus as source of growth factor 
for Btreptothrix corallinus, 412. 

Menopon spp., control, 200. 

Ment^truation, effect on basal metabolism, 
392. 

Mei-curic chloride, diagnostic agent for 
Trypanosoma soudanense, 869. 

(Bee also Corrosive sublimate.) 
Mcrcurochromc stains, studies, 198. 

Mercury disinfectants for seed com, tests. 
Miss.. 747. 

Mercury-phenol compounds for corn seed 
treatment, 151. 

Merezhkovskirs bacillus for rodent control, 
555. 

Merodon equestris, (See Narcissus bulb 

fly.) 

Mcsochorus mclaiiothoraa, parasites of, 656. 
Mesohomotome iessmannl, notes, 640. 
Melabollsm — * 

basal — 

during sleep of children, 290. 
effect of a summer vacation, 892, 
of adults, 389. 

of adults, effect of age, 391. 
of Australian aborigines, 894. 
of inhabitants of Salta, Argentina, 
CSS. 

of the Chinese, 893. 
of yonng women, 893. 
seasonal variation, 892. 
studies, 201. 

effect of menstruation, 392. 
effect of ultra-violet light, 898. 
effect of yeast in diet, 91. 
of undernourished children, 01, 892. 
pathology in cultivated plants, 624. 
racial, of browns and blacks in Ja- 
maica, 300. 

racial, of Mayas In Yucatan, 301. 
studies with cattle, 359. 

Metal corrosion and milk flavor, 865. 
Metaplasia and vitamin A deficiency, 282. 
Metastrongylus spp., control, 373. 
Meteorological — 

conditions, effect of crop plant cover, 
709. 
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Meteorological — Continued. i 

observations, Alaska, 700 ; Ha., J.13 ; : 
Guam, 802; Ky., 207; Mass., 114, ' 
OID, 710; Minn., 100; Moni., 710; 
N.Dak., 08; Pa.. 014; U.S.D.A,, 17., 
11 ;i, ;{1 1, 418, r»0a, 70i) ; Wyo., 710. 
obH(‘rviitlous of (*oid Coast, 207, 802. 
oUborviTH, marliio, liislruciionR to, 
■a.S.I).A., 017. 

Meteorology — 

applications to at;i*icullure, 200. 
comparative, Irealise, 113. 
papers on, XJ.S.I).A., 17, 31 1, 507. 

[iSee aUo Climate, KainCall, Tempera- 
ture, Weather, etc.) 

Methyl xanthines, ingestion, eO’eet on uric 
acid excretion, 193. 

Methylene blue lest of milk, 570. 

M<'tritjs in mares, hncilli in, relation to 
bacilli of human orlcrin. 170. 

MiCc^ 

agouti hair in, 631. 
alcoholic, reproduction in, 33. 
black-and-tau character in, 725. 
control, bacterial method, 565. 
genetics, 32 1. 

linkage of factors for shorl-oiu* and 
density, 210. 

on syntlictlc dkls, growth and main- 
tenance, 038. 

Michigan College, notes, 00, 400. 

Michigan Station, notes, 299, 000, €98, 796. 
Michigan Station, quartt*rly bulletin, 498. 
iricrohlology — 

l«tornation,nl society, 844. 
laboratory manual, 890. 

Microhracon yeXochiae, notes, Md., 8*1. 
MicroltUr<‘tte, new, description, 504. 
Uitrovera coccophilu — 

pigment of, studies, 808. 
studies, 834. 

Micrococci, classiflcallon, N.Y.State, 427. 
.Vi'm/oocctta — 

epheatlac n.sp., dcseripHon, 002, 
liK'lttvnBfs and BaolUits adof'titu, agglu- 
tinin Isoliites, 207. 

Jffltfwiflla and Bacterium aliortum, dif- 
ferentiation, Coim.Storrs, 570. 
mcliteuBis, pnlhogeniclly for monkey 
and man, 870. 

Mlfrogastcr Hlitallft, parasite of European 
corn borer, 500. 

Microorganisms — 

growth, relation to culture media, 411, 
synthesis of vitamins by, 294. 

(See also Bacteria and Organisms.) 
Middlings, feeding value for pigs, Ohio, 
401. 

Mildew, powdery, on JOipsaoua fullonum in 
Crimea, 49. 

Mildews and sooty molds on trees, notes, 
Mich., 68. 

(See also host plants.) 

Milk— 

acidophilus, commercial application, 
Nebr., 593. 


Milk — Continued. 

acidophilus, prej)a ration, 401. 
activated, 601. 
adulteration, papers on, C02. 
and its products, treatise, 804. 
areas, production and consumpliou, 
seasonal adjustments, 88*. 
bacteria, de-«trueliou of botulism toxin 
by, 570. 

bacteria, plate <*ount method of enu- 
merating, 804. 

bactcrtJil aiuilysiH, pap(*rH on, 509, 570. 
bacterial counts, eiTecl of pll of agar 
media, 570. 

bottles, sterilization, new method, 478. 
bottles, storilizatluii, relation to 
tubercle bacilli, 003. 
cardboard taste in, cause, 571. 
casein in, determination, 01 3. 
chemistry of, research Htudles, N.Y.State, 

47 1. 

concentrated, sanitary quality, 670. 
condensed, density, l*a., 308. 
condensed, density, ndation to composi- 
tion, 307. 

consumption, etfect on growth in chil- 
dren, 102. 

coiisumptluii in small Alabama cum- 
miinlti<% 802. 

cousunn)tlon, papers on, 601, 002. 
control in C(>penhauen, 807. 
control, papers on, 570, 000, COl. 
copper content, 401. 
cost of production, 111., 282; Ohio, 83. 
cream layer, eirocts of agitation, 804. 
cream line formation, Pa., 308. 
distribution and manufacture, p.npers 
on, COl, 602. 

dried, bacterial eontonl, 800. 
dry, papers on, 001. 
evaporated, testing for buttorfat, Ta., 
808. 

fat globuh'R, deerease as lactation pe- 
riod progr(»sst'8, 111,, 202. 
fat teslH, methods, 003. 
fever, blood sugar of the cow in, 71. 
fever, etiology, studies, 75. 
fever, physiology of, 71. 
flavor and mctul corrosion, 805. 
flavor, cfrect of soy beau f<'ed, 111., 202. 
flavors and odors in, prevention, 
U.S.D.A., 300. 
food value, 570. 

food value, effect of cow’s ration, Ohio, 

472, 

formula for Infants, cod-liver oil in, 
088. 

fresh and froisen, vitamin C In, 691. 
fresh and preserved, calcium and phos- 
phorus utilization, 693. 
freshly drawn, bacteria in, 306. 
from cows showing no agglutinins for 
Brucella abortus, 72. 
grades, 670. 

homogenizing process, Pa., 308. 
human, studies, 289. 
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Milk — Continued. 

inreclecl with abortion, effect of pas- 
teurization, 111., 2C3. 
inspection, papers on, 500, 670. 
market for in Richmond, Va., 87. 
market, studies, N.Y.State, 474. 
mnrkctin*;, WIs., 305. 
market ing, survey, 888. 
umrkots, costs and margins in, 111., 079. 
microor^fauisms in, thermophilic and 
thermodurlc, N.Y.State, 771. 
nutritional value, payers on, 061. 
official lesllng, Oreg., 700. 
ordinances, 570. 
pasteurization — 

bacteria surviving, N.Y.State, 478. 
Bacterium coU test for, 264. 
by flash method, effect on cheese 
quality, 265. 
papers on, 001. 
plants, improvement, 570. 
relation to bacteria, N.Y.State, 
771. 

plant practice, 570. 

powder as supplements to white bread, 
nutritional value, 191. 
powilerc'd, papers on, 670. 
prioos, Cleveland and Pittsburgh, sea- 
honal changes, Ohio, 482. 
proiluction — 

corTi silane v. Napier grass silage 
for, Fla., 174, 

h'mimo hays for, U.S.D.A,, 478. 
papers on, 600, 002, 
relation to basic surplus marketing 
plan, l*a., 784. 

relation to dairy type, Pa., 365. 
relation to physical characteris- 
tics of mammary system, Wash. 
CoL, 862. 

proteolytic bacteria In, studies, N.Y. 
State, 771. 

quality and quantity, effect of methods 
of milking, Wash.Col., 802. 
relation to puhlio health, papers on, 
001 . 

sampling methods, 204. 
sickness due to rlchwoed poisoning, 
’ 170. 

Skimmed, {Sec Skim milk.) 
solids in mixed feeds, determination, 
15. 

sour, chemistry of, N.Y.State, 474. 
supplies, conti’ol, papers on, 786, 
supply and public health, 670. 
sweetened condensed, testing for hut- 
terfat, Pa., 308. 
testing, 206. 

thermophlle coagulating, 604. 
vitamin F and G potency, 004. 
vitamins in, effect of cow’s ration, 
Ohio, 472. 

water-soluble solids as source of vlta- 
miu 94. 
yeasts in, 570. 

yields, variations in, cause, 863. 


Milking machines, care, 670. 

Milkweed poisonous to sheep, 478. 

Millet- 

culture experiments, Oreg., 731. 
Everglade, downy mildew affecting, 51. 
Italian, proteins in, 291. 
variety tests, Ga.Coastal Plain, 132; 

N.Dak., 34. 
yields, Mont., 730. 

Milllpeds, control, Guam, 843. 

Mineral — 

constituents of apples, 723. 
mixture for growing pigs, Guam, 858. 
soils, drainage theory of, 513. 
supplement, vtUue in dairy ration, Pa., 
865. 

Minerals — 

and metabolism, 786. 
deposition in bones of calves, Pa., 306. 
effect on giowth and reproduction, Ala., 
168. 

for cows, value, Ala., 173. 
for ewes, Ohio, 462. 
free-choice feeding experiments with 
cattle. 111., 668. 

in pastures, relation to animal nutri- 
tion, 858. 

significance in plants, 511. 

Minnesota Station, Duluth Substation, re- 
port, 199. 

Mint, effect of radium treatment, 338. 

Mint flea beetle, syslomatic status, 655. 
Miaocyolopa marchall, parasite of Perriaia 
pyri, 667. 

Mississippi Station — 

Holly Springs Branch, report, 98. 
notes, 698. 

Missouri — 

State Poultry Association, yearbook, 
860. 

Station, notes, 000. 

University, notes, 600, 000. 

Mites, control in parasite breeding labora- 
tories, 556. 

Mites infesting mushrooms, biology, Pa., 
350. 

Mitochondria, enzymatic function in cereal 
germination, 423. 

Mizococcus, new genus, erection, 260. 

Molds in butter, determination, 806. 

Molds in creamery butter, 572. 

Moncephoru aaccharina, studies, 650. 
Monieifla expaitsa — 

control in sheep, 373. 
notes, Wyo., 776. 
ifonilia — 

oincrea, control, 845. 
tsoninffii, notes, 29. 

Monllla rota, time-temperature relations, 
652. 

Monkeys, menstrual cycle in, 129. 
Monocrepidiua lividua, notes, Fa., 366. 
Montana Station, report, 794. 

Moor soils, reaction, determination, 605, 
(iSfee also Peat.) 

Mcrmidea poecUa, notes, 846. 



972 


EXPERIMENT STATION EECOBO 


[Vol. 60 


Morning-Glories, ei'pdJcation, Or'g., 

Mortar strenerth, cffeet o£ inin<‘ral compoRi- 
tion o£ sand, U.S.D.A., 77J>. 

Mosaic disease, inXoftion of tomatoes and 
tobacco from commercial toliaceo, 

(See alfto npul/U‘ hont pfaii/n.) 
Mosquitoes — 

breeding, control at Qiiaiitico, VirL,hilti, 
052. 

brc<‘ding places, relation to algae, 24S. 
Brllisli, control, 8.*30. 

Drilish, handbook, 1><1. 
control, Conn.StaU*, 731 ; Mont., 732. 
control, advancomoiiL In, 501. 
control by newts, 050. 

In Western Canada, control, 

Japanese, as lntermcdi»te hosts for 
Filarla lancrofti, 240. 
night activity, cau&cK. 247. 
of Argentina, synopsis, 840. 
remedies and preventives, O.S.D.A., 
106. 

South African, 674. 

also Anopheles, Malaria, and el- 
low fever.) 

Moth killers, tests, 162. 

Motor fuclR, antiknock quality, measuring, 
378. 

Mount Desert Island, biological survey, 101. 
Muck — 

and peat lands of Pacific Northwest, 
613. . 

soil reaction, relation to leaf vegeta- 
bles, 338. 

soils, Michigan, management, 511. 
soils, phosphorus fixation In, 23. 

MUior iahtoalssiiniiay notes, 21). 

Mucorales, distribution, habitats, end phyR- 
lologlcal reactions, 20. 

Mucosus organism from supi)ui’atlvc lesions 
< f rat on vitamin A deficient diet, OHO, 
Mugwort as hod of corn borer, Mich,, 460. 
Mnng besms, phosphorus In, 204, 

MurganUa hUlrlonlaa, {Hee Harlequin 
bug.) 

Mmclna paViOonmt parasite of DendroU- 
mu 8 pint, 666. 

Mascular — 

response of rats to galvanic stimuli, 
403. 

work, source of energy in, 103. 
Mushroom production, studies, Pa., 343. 
Muskmclons, planting, effect of soil tem- 
perature, Can., 640. 

Muskrats, fur farming and marketing, 838. 
Mustard — 

effect of pH of soil, 338. 
greens, composition and losses of iron 
in cooking, 100. 
roots, gall formation on, 152. 
Mutations — 

relation to current plant breeding 
methods, 328. 

return gene, effect of X-rays, 31. 
^Uoobaoterium pairatubcrculom, isolation 
and cultlvadon, Ky., 206. 


! Mifcogono pernlciosa on mushrooms, con- 
trol, I>a., 343. 

Myci rrliizaa — 

(lev(*lopmont in pine aeedllngs, 210. 

<»f forest tree.s, 62H. 
role in plant nulriiion, 611. 
lre<‘, from central Uucky Mountains, 
526. 

Ultroyphacrclla'' - 

plnodm, notes, 211, 212. 
tabt/iaa, studies, 160. 

Myohematin, notis, 26. 

Myrianuiiim, notes, 102. 
iMyiiopoda of South Afrhn, monograph, 667. 
Mi/xospoiium ahlctlnumy notes, 047. 
MinocallU fumlpcnnrUiut, notes, 1G4. 

Mpius pei'8ir(i(\ (Afcc Peach aphid, green.) 
Mvzua — 

P 81 7ido8olanly studies. Mo., 767. 
spp., tiansmlssion of virus diseases by, 
243. 

N.'i'mna in Zuliiland, 671. 

Ni*»an.>l and geriiianln, comparison, 73. 
Xaiwphi/i>8 salmlnrolay notes, Oreg., 774. 
Aj-NapUlhol on i>ap(‘r for codling moth con- 
trol, value, 8.O., 755. 

Napier gra.ss — 

fertilizer experiments, Guam, 814. 
irrigation experiments, hha., 330. 
Narcissus — 

basal rot, eoutrol, West.Waah., 746. 
bulb fly, life hidory, habits, and con- 
trol, 830. 

bulb fly, notes, Oreg., 763. 
bulbs, dutori for troatmeut, West 
Wash., 740. 

for garden and home, N.J., 233. 
mosaic dlsouHe, notes, Oreg., 745. 
nematode, control, Oreg., 743. 
nematode injury, notes, West. Wash., 
740. 

nitrogen metabolism In, N.J., 310. 
notes, Can,, 630, 
root (liseaH<‘H, control, 837. 
root r<»t, control. Miss,, 217. 

National Instllutfj Cor lleseurch in Dairy- 
ing, report, 263, 

Navel ill. (Nn? Joint-Ill.) 

Xveator siiiHus, uoI<‘h, IMl., 776. 
Ni'crolmcliloHls or dlphtlieria of calves, 
Wy(K, 776. 

Nectar — 

evaporation, 563. 

relation to honey production, 460. 
Xectria — 

gaUigenat notes, 362. 
t-ttbi, studies, 3B2. 

Negro— 

children, health studios, 787. 
tenants, food habits, Hiss., 788. 
Nematode root gall, notes, 354. 

Nematodos, control by crop rotation, 884. 
Nematodes, control in pineapple fields, 
P.II.. 740. 

Nematodes from domestic animals, P.B., 
774. 
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Nematospora gossypii, noteR, 241. 

Tseuria prodncta, notes, Oreg., 763. 
Nenrltls in chickens, 680. 
Xeurolymp7wmato8i8 oalUnarim, studies, 
876. 

New York — 

CornoU Sliition, notes, 090. 

State Hlatloii, notes, -lOJ), 000. 

Slate Still Ion, pnbUcations available, 
308. 

Slal(‘ Station, report, 408. 

State Veterinary College, report, 71. 
Newts, ^ormilllon spotted, as agents in 
mosquito control, 063. 

N<&ara viridula — 

egg parasite of, 604. 
iiot<^a, Ela., 153. 

Nickel colloids, antiknock properties, 780. 
Nlcotiana — 

cytologieal studie.s, 120. 
genus, g('netics, 324. 

KU otianof tahacum, inheritance of charac- 
ters, 120. 

Nicotine — 

dust, obdervationa on, 843. 
extractR, preparation from tobacco 
dust, N.y.Stato, 463. 
micro! itrimetrlc determination in to- 
bacco, 416. 

Nigrosporn species on monocotyledons, 845. 
Nitrate nitrogen in Hood River soils, varia- 
tion, Oreg., 789. 

Nitrate of lime. (See Calcium nitrate.) 
Nitrate of soda. (See Sodium nitrate.) 
Nltrato.s— “ 

assimilation in absence of light, N.jr., 
741. 

distribution in layers of fallow soil, 
421. 

In Willamette Valley soils, seasonal 
variation, 020. 

production, effect of cultivalion, Ark., 
803. 

reduction by plant roots, 716. 
letluellou during growth of soy beans, 
333. 

transformation, effect of temperature, 
N.J., 741. 

Nitrin<‘alIon — 

papers on, 610. 

Htudiofl, 421. 

Nitrite production, bacterial, 610. 

Nitrogen — 

availability in fungus and bacterial 
cells, 610. 

compoundR, action in manure, 718. 
dcdclency disease in tobacco, Ky., 53. 
determination in meat and meat prod- 
ucts, 14. 

estimation In soils, common error in, 
510. 

fixation — 

and soil reaction, correlation, 421. 
by peas, 728. 
by soil organisms, 716. 
industry, growth, 720. 


Nitrogen — Continued, 
fixation — continued. 

papers on, 610, 611. 
reactions, new high temperature, 
10 . 

study, soil microbiology in, 610. 
treatise, 10. 

in mangids. Inheritance, 224. 
in soils, relation to climatic factors, 
118. 

lime. {See Gatclum cj/anamide.) 
loss from pear leaves and defoliation, 
44. 

metabolism in polyanthus narcissus, 
N.J.. 319. 
mineralization, 020. 
mobilization in raw humue, 215. 
molecular, a.-.bniiilatiou by mlci-oorgan- 
isiUR, 626. 

organic in feitilizeis, Ark., 803. 
sources for cotton, S.C., 733. 
transformation in decomposition of 
organic matter, 510. 
transformation In rice soil, 617. 
transformation In soil, rOle of pH in, 
715. 

ntiliziition In asparagus, N.J., 741. 
Nitrogcn-flxiug bacteria, nitrogen metabo- 
li.sm, 215. 

Nitrogenous f( rtllizors — 

effect on pho'?phute and potassium 
availabiUty, Ala., 120. 

Rtudi''s, Fla., 120. 

Nitrophoska, fertilizing value, N.C., 719. 
Nodule bacteria — 

isolation of bacteriolytic agent, 624, 
nitrogen metabolism, 216. 
papers on, 610. 

{See alfto Legumes, inoculation.) 
Nodule formation in soy beans, effect of 
fertilizers, 333. 

Nodules — 

in lupines, 123. 

on Vida faVa, gi-owth and functioning, 
relation to boron, 28. 

Nondlsjuuction, secondary, in Drosophila, 
effect of maternal age and temperature, 
129. 

North Dakota — 

station, notes, 400, 690. 

WllUston Substation, report, 08. 

Koscmii disease of bees, Swiss Commission 
on, proceedings, 604, 

Nursery — 

diseases and pests, 346. 
inspection, Coun.State. 731. 
stock, ordering, Okla.Panhondle, 793. 
Nut stocks, growth measurements, Fla., 140. 
Nutrient media. (See Culture media.) 
Nutrition — 

and foods, papers on, 780. 
and longevity, 787. 
animaL (See Animal nutrition.) 
in health and disease, treatise, 891. 
Japanese Imperial Government Insti- 
tute for, 786, 
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Nutrition — Continued. 

laboratory, report, 180. 
of crops, treatise, 119. 
plant. (See Plant nutrition.) 
uwardi in Japan, 290. 

science of, treatise, 686. 
studies with children, 100. 

(Nre alHo Diet, irndernulrltion, etc) 

Nuts, culture cxpi'rimciits, Can., 539. 

Nuts, culture In Australia, 820. 

Nuasus guUinao, (jfcire Chicken mite.) 

Oak anthracnosc, notes, Mich., 58. 

Oak scale insect, anatomy, 060. 

Oaky, mortality among, 167. 

Oaks, pin, chlorosis of, Ky., 239. 

Out — 

and pea silage. (See Silage.) I 

and vetch hay, ground and unground, ! 

digestibility, S.C., 770. 
embryo and endosperm, vitamin B in, 
111., 264. 

rust resistance, inherltaiico, 140, 
silage. (See Sllugo.) 
smut, control, Ohio, 740; Va., 140; 
Wyo., 746. 

smut In Idaho, dust treatments, 50. 
( 8 o 0 also Smut and Cereal smut) 

Oats— 

breeding experiments, Aik., 812; 111., 
222 ; Oreg., 733 ; Wash.Col., 814. 
cost of production, Ala., 183. 
crosses, Inhorilance, studios, W.Va., 
210 . 

culture experiments, Ga.Coastal Plain, 
132 ; Minn., 132 ; Ohio, 036. 

English, dl^^estibility, 650. 

feeding value, 111., 268 ; Ohio, 171, 401. 

fertilizer experiments, 25; Ark., 812; 

Ga. Coastal Plain, 132 ; S.C., 732. 
Pulghum, in California, 320. 
germination studies, 27. 
green manure experiments, Ga.Coastal 
Plain, 332. 

ground, as substitute for shelled com, 
Ohio, 160. 

ground v. shelled corn, Ohio, 462. 
hay yield, Ga., 815. 
liming, Ga.Constnl T»lain, 132. 
on fallow, yield, Wyo., 733. 

Patterson and Kt'yslone, characteris- 
tics, Pa., 827. 
phosphorus In, 204. 
planting teats, Mont., 730. 
production, power and labor require- 
ments, 70. 

response to manganese, N.C., 830. 
seed, impurities and determination of 
origin, 539. 
smuts, control, 240. 
test for hay, Minn., 132. 
varieties, Mont, 729; Pa., 827; West 
Wash., 732. 

varieties, percentage of hull in, 226. 
variety tests, Alaska, 728; Arlz., 183; 
Ark., 812; Ga., 816; Ga.Coastal 
Plain, 132; IIL, 222; Minn., 182; 


Oats — Continued. 

variety tests — continued. 

NDuk., 31; N.J., 431; Ohio, 036; 
Orca., 132, 7.31; S.C.. 732; Wash. 
(V)l., «14; Wyo., 73.3. 
yield, (orrelation with meteorological 
observations, 010, 
jlehls, Mont., 730. 
yleldH, factors nlf(*ethig. 329. 

Oberea iu N<'W Jersey, 550. 

(fc/irouu l(/t uia ormtold(,^t pai.islle of Japan- 
ese iM'elle, 5(53. 

(Houata of Egypt, synopsis, 84 0. 

OtcanUius aiwustiiioiniff, note*-, Kin., KJO. 
Occiacus vlrarluSf studies, 01. 

Oc(ophylln ilrvmnH of Australia, 250. 
Otnotliera cytology, 323. 

Oesophagostoiiiia. !•» in sheep, 674. 

Olllee c»£ Experinieiit Stations, notes, COl). 
Ohh)— 

Poult ly Piodiiceis* (h)operatlve Assocla- 
lion, Ohio, 0S3. 

State Unlverslly, not(‘R, S)00. 

Station, bimonthly bulletin, 199. 
Olkcticus spp., notes, Tex., 104. 

Oil- 

boot Ics of New Jersey, 550. 
burners, domestic, design and perform- 
ance^ 380. 

Dl(‘sel, eiuulsiUcatlon for puiu luro vine 
control, 336. 

emulsions, cold mi.x lubricating, stabil- 
ity, 453. 

heating, domestic, handbook, 883, 
l)alm crown dlb(*nse, studies, 353, 
p«ilm diH(‘ases iu Malaya, 830. 
petroleum, as Inaoctieide, 102, 453, 839. 
})(‘trolcum, for spraying, Hpc'cdicatlons, 
453. 

sprays, effect on apple foliage, Wash. 
Col., 821. 

apiay-, for pear psylla control, 842. 
Hjjra,\H, use on tilrus in CallCornla, ICt. 
Oils— 

lubricating, t<‘HtH, 870. 
marine nidnuil and cod liver, aiili- 
rachitic vnlU(S 198. 
statlstlCK, Tf.H.D.A.. 785. 
taiilT problem, 381. 

(See also Kats, (’od-Ilvor oil, Ootlon- 
seed oil, Olive oil, etc,) 

Oklahoma-— 

College, notes, 400. 

Panhandle Klailon, bulletin, 706. 
Hlatlon, notes, 400. 

01eagInoti.s raw materials, statistics, U.S. 
D.A., 785. 

Oleomargarine, molsturo content, 16. 
Olethreutes ahi^tava on ornamental trees, 
Mich., 00. 

Olivo— 

fumagine, protective preparations 
npalnst, 835. 

indu.stry, stnndurdissatlon In, 682, 
oil, Ruver benzoate test for, 14. 

Olives, culture In Seville, 284. 
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OUa aMominalis sodrina, lire history, 653. 
Omoharis, new ffenus, erection, 655. 
Onchocerca in South Africa, 574. 

OncoM evhinata, age of fruiting, P.R., 740. 
Onion — 

maggot, control, Oreg., 753. 
maggot flies, habits, 843. 
tlirips, loxiclty of hydrocyanic acid 
for, 454. 

Onions — 

action of chloroform on, 216. 

B(‘rmuda, culture, 822. 
breeding experiments, Cm., 639. 
bulb formation, effect of length of day, 
r.R., 730. 

injury from exposure to ammonia, 343. 
photoperiodism of, 625. 

R*ed and set production tests, Mont, 
738. 

varieties, Tenn., 141. 
yield increasing experiments, Mont, 
737. 

Oospora lactla, vitamin B synthesis by, 204. 
Oofipora ecctbicB, (See Potato scab.) 
OpMdboliiB — 

cariceUi notes, 140. 
graminia growth, effect of oxygen and 
carbon dioxide, 346. 
graminiat tissues of wheat plant In- 
vaded by, 747. 

Rp., notes, 150. 

OpJiloneotria coccorunv, notes, 162. 
Ophioninac of Japan, 847. 

Opim hvniilia, breeding methods, 847. 

Opiua n.sp., notes, 502. 

Orange — 

cooperative organizations of Califor- 
nia, 681. 

die-back disease, control, 135. 
juice, concentrated, vitamins in, 93. 
sherbet, bacterial content, 573. 
trees, effect of unusual elements in cul- 
ture solutions, 423. 

Orang(‘s— 

effect of potash, Ela., 130. 
native forms, storage studies, Guam, 
820. 

navel, ferlillzer experiments, 441, 
of the h'ar East, 512. 
production, Bliipmoiits, and prices, 
Calif., 386. 

Ratsuma, chlorophyll decomposition in 
rinds, Ala., 123. 
splitting of, Pitt., 150. 

Orchamua aamoanua, description, 61. 
Orchard inspection. (See Nursery inspec- 
tion.) 

Orchard soils, organic matter in, maintain- 
ing, Pa., 338. 

Orchards, maintaining fertility in, 640. 
{See <aao Fruits, Apples, Peaches, 
etc.) 

Orchid leaf brown spot, studies, 837, 
Oregon College, notes, COO, 900. 

Oregon Rtatlou, biennial ropoi-t, 706. 


Organic matter In soil — 

maintenance, Wash.Col., 803. 
papers on, 511. 

Organisms, cellulose-decomposing, cultuial 
characteristics, 316. 

{See alao Bacteria and Microorgan- 
isms.) 

Oriental poach moth. {See Peach moth.) 
Ornamental plants, shrubs, and trees. {See 
Plants, Shrubs, and Trees.) 

Ornithodoma paplllipea, notes, 657. 

Orthezia urtloae, external morphology and 
life history, 850. 

Orthoclase, ba^e exchange In, Ariz., 517. 
Osborne, T. B.. editorial note, 701. 
Oacimlla pit, studies, 850. 

OacinU frit, notes, 161. 

OsLeomaUcIa, 197. 

Osteoporosis in horses, inheritance, 32. 
OttorhijncJiua acaher as pest of silver flrs, 
841. 

Ova, dcflnllive, in white rats, oilgin, 531. 
Ovarian — 

and placental hormone injections, ef- 
fect on immature rats, 811. 
hormone in liquor folUcull and residual 
tissue, 811. 

hormone, method of assay, 811. 
regeneration in mice, experimental 
study, 32. 

secretion and tumor incidence, 430. 
Ovaries — 

of the opossum, studies, 220. 
removal and transplantation, duration 
of pregnancy after, 633. 

Ovariotomy, bilateral, effect on duration of 
pregnancy in mice, 531. 

Ovulation in monkeys, diagnosis, 811. 
Ovum, unfertilized tubal, from Maoaoue 
rheaua, 631. 

Oxidase in tomato, relation to soil reaction, 
823. 

Oxycellulose, detection, new reagent for, 
631. 

Oxydo-rcductions, review, 123. 

Oyster shell scale, control, Md., 841. 

Ozone, prolonged treatment of mineral oils 
with, effect, 879. 

Pacific flathead borer, studies, tr.S,D.A., 
850. 

Paddy. {See Rice.) 

Paints, durability tests, 877. 
l*alm bud rot diseases, 664. 

Palm, coconut. {See Coconut.) 

Palmo Midds, feeding value for pigs, Ohio, 
401, 

Palm odea laevivenirla, enemy of Mormon 
cricket, Mont., 752. 

Palms, oil. {Sec Oil palm.) 

I*an foot-rot disease In India, 166. 
Pancreatic amylase activation, 11, 12. 
Panolia ftammea life history and parasites, 
456. 

Paralysis in chickens, 580. 

ParantJtrme roWniae^ notes, 651. 
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Parasites — 

gastro-lntestinal, of oqulnes, control, 
373. 

In association with malisnant growths, 
808. 

of domestic aiilnialfi, P.U., 77-4, 
of insoctH, int'OducMHl, calculation of 
progress, 

of plants, clas'^iflcatlon, 323. 
of sugar cane insocts, 60. 

{Hce also specific forms.) 

Parasitism, physiology, 5 44. 

ParatctranycJius pllosiis, (See Rod mite, 
European.) 

Paratyphoid — 

bacteria, poison produced by, 576. 
group. Isolation, medium for, 374. 
Paresis, parturient. (See Milk fever.) 
Pareusemion, now genus, erection, 659. 
Parsley, effect of pll of soil, 338. 

Parsnip seed, germination and keeping 
quality. 822. 

Parthenogenesis in Thysanoptora, 01. 
Parturient apoplexy, paralysis, or paresis. 
(Sco Milk fever.) 

Paspalum scrotlculatim smut, notes, 516. 
Paateurella avidda, differential medium for, 
669. 

Pasteurization. (See Milk.) 

Pasture — 

lands, increasing productivity, 368. 
plants, transpiration ratio, 430. 
yields for farm sheep, Oreg., 762. 
Pastures — 

dry matter content, relation to nutri- 
tive value, 853. 

fertilizer experiments. 533 ; West. 
Wash., 732. 

fertilizer treatments, Conn.Storrs, 533. 
permanent dairy, in New Jersey, 34. 
studies, Ga. Coastal Plain, 132. 
temporary, in rotations, plants for, 
633. 

tests. Wash. Col., 814. 
tests for pigs, Mont., 704. 
woodland, composidon of grass !n, 
Ohio, 733. 

(See also Grasses, Grassland, andi 
Meadows.) 

Pavements — 

and subgrade studies, Colo., 278. 
heaving, cause, 378. 

(See also Concrete and Roads.) 

Pea — 

and grain mixtures, tests, Mont., 730. 
disease in eastern Washington, 
Wash.CoL, 830. 

diseases in Wisconsin, 241, 242. 
Pusarlum wilt, cause, Wis,, 848. 

(See also Peas.) 

Peach — 

aphid, green, transmission of potato 
diseases by, 62. 

bacterial spot^ fangicidc tests for, DeL, 
744. 


Peach — Coutlnuod. 

brown rot, control. 111,, 238. 
brown rot spread by Japanese beetle, 
352. 

cottony scale, notes, N.Y.Wtate, 462. 
Curculio, bionomics and control, Del., 
750. 

IVuit bud dirrerenllttlion, c‘fl’<‘ct of fer- 
tilizers, Del., 737. 

little, transmission exporlimmls, Del,, 
744. 

moth, oriental — 

as orchard pest, status, 50. 
control, Pa., 356. 
digestive enzymes, 840. 
hibernation quarters, 840. 
larval parasites, N.J., 62. 
life history and control, Del., 751. 
notes, Ala., 150; MU. 841; N.Y. 

Stale. 452; SC., 754. 
number of larval im-lars, 500. 
response to colored lights, 848. 
results with bait pans against, 165. 
spring brood emergence, dolermina- 
tlon, 456. 

studies, Conn.Stato, 751. 
root borer, notes, 651. 
root knot n<‘matocle8, control, Pla., 355. 
rootstocks for plums and prunes, 541. 
rot infection, tlme-lemperatnro rela- 
tions, 552. 

trees, one-year-old, twig growth, esti- 
mating, N.J., 741. 

yellows, transmission experiments, Del., 
744. 

Poaclxos — 

breeding studies, 111., 220. 
cross and self-pollination studies, 233. 
culture experiments, Alaska, 730. 
dried, standards for, 682. 
fortiPzer experiments, Aik., 810; R.C., 
7J0. 

J. U. IIai(‘, pollen of, 234. 
maturity, stiidieH, Wash.C'oi., 821. 
muintlons In, 127. 
nitrogen ferllllzors for, Del., 730. 
picking nia(urlt,v, Ueviee for measur- 
ing, N.J., 824. 

presi'rvat Ion for use in ice cream, 
1T.8.D.A., 00. 

production and marked Ing, N.J., 313. 

pruning, aid., 824. 

spray schedules for, N.J., 823. 

sprays for, Tenn., 140. 

stock and scion computibilily, 142. 

thinning experiments, 44. 

variety tests, S.C., 740. 

Peanuts — 

acreage, N.C., 783. 

culture experiments, Gn.Coastal Plain, 
132. 

I fertilizer experiments, Pla., 130; Ga. 
Coastal Plain, 132. 

In India, treatise, 225. 

variety tests, Ga.Coastal Plain, 332. 
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IVar — 

l)lack-ond, relation to rootatooks, 140. 

resist a nco, Orofi., 740. 
flowora, HtudioR, 820. 

IrnC bliator mite, variotioa, 831. 
loaf-curl Inji mid'AO, parasllca of, 057. 
loav<’H, uitroaon loss and doroUatiou, 
It. 

control, 057, 842. 
root stocks, hardy, Or(‘M., 730. 
rust, control, 30. 
scab, winter Rtsuos, 345. 
scurf, nol<‘H, 104. 

WM'clliiiffs, Kioffor, and fire blight re- 
sistance, 150. 

Ihrips, control, Orof»., 753. 
tissue, catalcHO activity, 440. 
trees, rejuvenation, N.Y. Stale, 448. 
I*i*ars— 

arsonical residue removal from fruits, 
Waah.(\>l., 820. 

behavior on quince rootstocka, 541. 
box scald injury, 15t. 
brefHliiiK experiments, 41. 
breedlui? studies, Oroc:,, 738. 
chromosomal composition and be- 
havior, 028, 

cold storaite studies, 041. 
culture ex|ierim(*nls, Alaska, 730. 
i'ffect of prunlui?, Oreg., 7J10. 
fertilizer oxpi'rlmentH, Can., 539 ; Oreg., 
739. 

Inaect attack, relation to winter In- 
jury, N.V.State, 449. 
pollination studies, 233, 824 ; Wash. 
Col., 821. 

pruning experiments, 823. 
ripening, effect of ethylene, 822. 
Russian, culture experiments In Swit- 
zerland, 3*11. 

spray residue removal, 500. 
hpray acheduh's for, N..T., 823. 
vurietlOH, studies, 824. 

Peas — 

and corn, h<»galng down, N.Dak., 00. 
Austrian winter field, as cover crop, 
8,0., 718, 732. 

Austrian winter field, culture, 135. 
breeding experiments, Can,, 030. 
canning, tinu'mophillc contunii nation in, 
400. 

cold storage studies, 541. 
effect of calcium deficl<*ncy in nutrient 
solution, 447, 

f coding value, Mont., 703, 704. ^ 
fertilizer exporhnents, Oreg., 333. 
irrigation experiments, Oreg., 132. 
linkage work in, 527. 
nitrogen fixation by, 723. 
papers V. dust mulcli, Can., 540. 
pigeon, variety tests, Guam, 813, 
rogues ntnong, gouotics, 027. 
root inheritance In, 420. 
standard descriptions, 438. 
varieties, Can., 630? Mont., 729. 


Peas — Continued. 

varieties, now, Can., 639. 
varieties, winter hardiness, relation to 
yielding ability, 827. 
variety tests, Alaska, 728; Ga. Coastal 
Plain, 132; N.Dak., 31; Oreg., IS2. 
yields, Mont, 730. 

Peat— 

formation, theory, 611. 
lands, international problems in study, 
513. 

lands, reclamation in northern Europe, 
877. 

soil, ammoniacal nitrogen in, 715. 
soil, productivity, effect of water table, 
611. 

soils, differentiation between acidity 
and lime deficiency in, 508. 
soils, papers on, 513. 

(8C6 aUo Moor soils.) 

Pecan — 

aphid, notes, 1C4. 
grades and standards, 682. 
scab, control, Ala., 156; Pla., 147. 
scab, morphology and taxonomy, 24G. 
Pecans— 

development of embryo sac and em- 
bryo, 420. 
dichogamy in, 285. 

fertilizer experiments, Fla., 189, 140. 
Insects affecting, Pla., 160. 
unfruitfulness in, causes, Ga., 542. 
varieties, Ala., 138. 

Poctuse, preparation, 239. 

Pcctle materials in fx-ults, behavior, 519. 
Pectin- 

preparation and uses, monograph. 111. 
solutions, jellution, Del., 790. 
ptudios, 417. 

Pectlnase, preparation, 239. 

Pvrtifiophora goasypietla, i8ee Bollworm, 
pink.) 

Pedology — 

and cognate sciences, development, 
Dokuchaiev’s ideas, 607, 

Russian, in agricultural experimental 
work, 614. 

Pegomyla braaaicae. (8t*6 Cabbage mag- 
got.) 

Pvyomyia hyoscyami — 

life history and control, 633. 
notes, 161. 

Pellogra — 

and blacktonguo of dogs, tissue changes 
in, 783. 

experimental, symptoms and lesions, 

of man and hlacktongue of dogs, Iden- 
tity, 703. 
paper on, 197. 

Pelvic relaxation in guinea pigs, cause, 727. 
Pcniclllium yladtoU n.ap., description, 364. 
Pennsylvania College, notes, 796, 
Pennsylvania Stetion, report, 398. 
Penfalowfa nigronm^o%<i, notes, 461, 
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I*eonies — 

disease suRceptiliillty, 111., 239. 
fertilizer experiments, IlL, 231. 
nomenclnture, III., 231. 

Pepper anthraonose, 55. 

Pepsin, studios, 610. 

Pcrcgrinue maldls — 
notes, Miss., 103. 

transmlsKion of corn stripe by, 241. 
Pcrklermium fitni, notes, 48. 

Pcrtdcnnium ntroM, {See White pine blis- 
ter rust.) 

I*erlodicity, pliysicochomical, treatise, 111. 
I'ei'ioHteum area, eff(*ct on growth of bone 
tit^suos, 464. 

Periglaneta spp., night activity, causes, 247. 
PerkinaioJla sacchartcida, notes. Miss., 103. 
Permeability of soil — 

on Gezira Research Farm, 712. 
relation to field spray plant, 076. 
Peronva mtnuta, {See Flreworm, yellow- 
head.) 

Peronoepora — 

paraettica, notes, 61. 
vtticola, studies, 353. 

Perrieia pgri, parasites of, C67. 

Perspiration — 

effect on silk taffetas, 598. 
tests of dyed silks for fastness to, 298. 
Pestahasia — 

funerea, notes, 240. 
palmarum, notes, 344. 
spp. on tea and coconut, comparison, 
046. 

Petroleum oil as insecticide, 162, 468, 839. 
Petunias, fertility studies, 841. 

Peeiomchum Hachnella, notes, 162. 

Pheasants, natural history and manage- 
ment, 471. 

Phelctce agonue, notes. Pa,, 350. 

Phenaooocus Mnutua, biological control, 
054. 

I'henol, a<!tIou on aerobic and anaerobic 
organisms, 665. 

Plienologleal observations—- 
in British Xules, 418. 
in Netherlands, 200. 

Phenols, biochemical relations, 702. 
Philippine College of Agriculture, Baker 
Memorial Professorship in, 707, 

Phlox, perennial, notes, Can., 039. 

Phonics 

Mae, studies, 150. 
borealis n.8p., description, 216. 
erigerontis n.sp.. description, 20. 
ttlagms arvensis n.sp., description, 20. 
gupeophilina n.sp., description, 216. 
pomi, control, Del., 744. 
pomi fruit spot, control, Del., 744. 
PTiomopsia pruni n.comb., notes, 643. 
Phoracantha seitiipunctata on eucalyptus In 
Sonth Africa, 664. 

Phorbia cepetonm, {See Onion maggot) 
Phosphate- 

availability, effect of nitrogenous fer- 
tUlzers, Ala., 120. 


Phosphate — Continued. 

concentration oKscntlal for plant 
growth, Ala., 121. 

Inorganic, in blood, effect of vitamin 
D, 606. 

rook, ulilizatloii, relation to calcium 
in plants. Ark., 804. 

PliospliaioK— 

biological reduction In soil, 611. 
roh‘ In phmt respiration, 523. 
Phosphatle fertilizers in soil, HOlubillty, 621, 
Phosphatlcles In broad dough, action, 288. 
Phosphoric acid available in soil, determina- 
tion methods, 311. 

Phosphorus — 

balance In rata during pregnancy and 
lactation, 692. 

deficiency in forage, Mont., 720. 
distribution In grains, 204. 
fertilizing value, 111., 230. 
fixation by soils, 23. 
in grasses, sfutlleK, 574. 
in milk, utilization, 503. 
in n)ck phosphate, unavailability to 
crops, 121. 

in soils and waters, S.C., 708. 
in soils of high Iron content, availa- 
bility and utilization, Oreg., 716. 
nutrition of plants, 500. 

Photuperlodism of plants in Porto Rico, C26. 
Photo8yiitb(‘sl»— 

in absence of oxygen, 807. 
studies, 618. 

Phrugmtdium imltans on raspberries, Oreg.. 
745. 

Phthorimaca opcrculclla, {See Potato tu- 
ber worm.) 

Phyilophaga of United States and Canada, 
460. 

PhVllophaga spp. of Mississippi, Miss., 160. 
PhglloseeVs atra, notes, Miss., 103. 
Phyllostlola argyraea, notes, 831. 

Phyhotreta north of Mexi(*o, HjmopHls, 064. 
Phyllotrcia spp., control, 853. 

Phyllotreta spp., notes, 161, 

Phynoccphalua acaalatua, Uf(‘ history notes, 
005. 

PUyaomysa detpUiniaOt Injury caused by, 
662. 

Phytonoinua poetkiM. {See Alfalfa weevil.) 
Phytopathology, Eriksson prizes In, 009. 
Phytophaga deaU'uotor, {See Hessian fly.) 
Phytophthora — 

blight of citrus, 663. 
strains, new host plants, P.R„ 740. 
Phytophthora — 

faberi, notes, Guam, 835. 
infeatam, {See Potato blight, late.) 
mciongenae on eggplant, 54, 
nicotlame, notes, Fla., 153. 
paraeitloa, notes, 160. 
phaaeoU, notes, N.Y.State, 748, 
sp., notes, 540. 

spp„ bacterial parasite of, 831. 
spp., notes, 654. 
spp., oospores of, 648. 
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rig cmbry«s» twin holovosoxiial, within 
fused inombranes, nJlJ. 
l»lf? liver, i»oll.isi*a‘l>i*t*\cntlve action, 703. 
IMgpons — 

discuses and piirnsUoB, D79. 
raising, treat lac, 70. 
rigincnt- - 

loimntlon in akin of calves, 811. 
of MUrovera vovauphUa, studies, 808. 
rigaieiU Ulon ■ 

nninml, mori)h()ffonc‘tlc.s, 220. 
of feathers In fowls, effect of thyroid 
and thymus leedinff, 032. 
of feathers in hybrid fowls, 420. 
rigmenta — 

of grapes, chemical studios, N.Y.Statc, 
700. 

respiratory, studies, 20. 

rigs— 

breeding, feeding, and management, 

sr)7. 

eastratlon, effect of age on size of or- 
gans, 8U. 

crossbr«‘d and purebred, comparlhon, 

111., 21S. 

direct to packer buying In United 
States, Ohio, 482. 
fattening, Oreu., 700, 
fatt(‘iilng, protein supplements for. 
Del., 702. 

f(‘ed consunipllon, effect of fattening, 
008. 

feeding and breeding experimonts, 
Can,. 504. 

feeding experiments, 506; Ala,, 170; 
Ark., 857; Fla., 171; Guam, 858; 
111., 268; Iowa, 406; Mich., 467; 
Mhs., 303; Mont., 703; Ohio, 171, 
401 ; Pa., 303 ; S.C., 705 ; Wyo., 705. 
(/8ce aUo Sows, brood.) 
finishing, Mont, 703, 
growth and eoinposltlon, effect of ges- 
latlon and lactation, Mo., 109. 
hogging down crops with, N.Dak., 69. 
Implantation of embryo, 128. 
nutrient requirements for fetal growth, 
111., 250. 

perforinnnw r(‘Cord, Iowa, 460,4 
production, economics of, Iowa, 484. 
raising, economy of sows and gilts for, 
Mont., 704. 

raising, handbook, 303. 
spring and fall, feed requirements, 
Del., 302. 

surface area, relation to body size. Mo., 
07, 

testes, development, 530. 

{Rce also Sows and Swine.) 
l*lh‘, foundation, head bond and anchorage 
tests, U.S.D.A., 481. 

Pimpllnae of Japan, 847. 

rino — . 

blister rust. (See White pine blister 

rust.) 

boards, shrinkage, 278. 


Pine — Continued. 

cone failure, 888. 

jack, plantation, effect of spacing, Vt., 
144. 

longleaf, root system, 843. 
moth, life hift^tory iind parasites, 456. 
needle mile, notes, 108. 
needles, forlillzlng value, U.S.D.A., 47. 
•11 preparations, insecticidal value, Md., 
842. 

pilch, seeds, germination studies, 442. 
plantations, losses through root ex- 
posure, 48. 

Scotch, and Boletus granulatus, rela- 
tion, 322. 

seedling development, effect of density, 
448. 

seeds, germination, hastening, 237. 
seslld, notes, 651. 
spacing experiments, Pa., 842. 
species, differentiation, 842. 
stocks for Rocky Mountain forest plant- 
ings, 47. 

thinning studies, U.S.D.A., 47. 
western yellow, boards, shrinkage, 278. 
western yellow, total and merchantable 
height In, correlation, 827. 
western yellow, yield tables, 448. 
Pineapple — 

ash, effect on blood regeneration in 
anemia, 695. 

Juice, effect on pH of the urine, 490. 
Pineapples — 

effect of length of day, P.B., 740. 
photoperlodism of, 625. 
physiology and growth, P.E., 740. 

Pink bollworm. (See BoUworm, pink.) 
Pinus— 

denaiflora and P. tliunhergii, differen- 
tiation, 842. 

pinaster, varieties and geographical 
forma, 827. 

Piper ’betle wilt, notes, 646. 

Piroplasmosls — 

biological control in North Africa, 576. 
bovine, blood changes in, 270. 
bovine, immunization, 170, 869. 
papers on, 867. 
treatment, 266. 

Piroplasms, protecting imported cattle 
against, 860. 

Plsfi de terre, value as building material, 
P.R., 779. 

Pituitary secretion and body size, .31. 
Plant- 

anatomy, treatise, 624. 
breeding, basis of, 428. 
breeding studies, Can., 5?.0, 

{Bee also Heredity and sprclflo 
plants,) 

cankers and bacteriophagy, SSI. 
cells, life of, treatise, 428. 

(See also Cell.) 

chimeras, bibliographic review, 217- 
chromosomes. {Bee Chromosomes.) 
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Plant — ContiiiTir'd. 

cuttiiifls, roolinff, now 
cuithifts, roolina robpouso, tfl’tot of 
peat moss and sand, iilU. 
cultinns, walcT intake* by, OoO. 
diboasc rt'slstauc’o and miiioi’ail uutri 
lion, S06. 
disoasos — 

and heredity, s:il. 
biuclioralstry, iiliO. 
control, treat iso, 
fungus, treatise, 828, 821). 
in Great Dritain, 820. 
in .Tamalca, 341. 
in Uganda, 148. 

soll-bf)rn(*, in wo.storn Canada, .341. 
(Rce aho Rung! and dWennt ho<tt 
plants,) 

distribution, relation to pll of soil, 
G27. 

food absorption, effect of one element 
upon another, Arlz., fil4. 
food, root-soliiblo. in h'rtillzod an<l 
unforlUizod soil, 610. 
galls of Europe, 240. 
growth — 

and soil zeolites, Arlz., 615. 
and surface oiiovRy, 213. 
coiieontratiou of phobpliace and 
potjish for, Ala., 121. 
effect of clay, 614. 
effect on bacterial life of s(dls, 
714. 

relation to soil moisture, 721. 
rOle of boron In, 724. 
studies, relative sizes of organa, 
SOS. 

inspection. {See Nursery inspection.) 
intumescences, studios, 210. 

Julci's, composition, effect of soil type 
and fertilization, 200. 
lice and ants, 844. 

materials, vitamin A In, stability, 201. 
merlsteinattu tissues, 620. 
nutrition, oxchange of water and min- 
eral siibstaiiees, $06. 
nutrition, vitamins, and disease resis- 
tanco, $03. 

pathology, internal therapy lu, 831. 
pigmentation. (See Pignionts.) 
products, chemistry, textbook, 201. 
protection, bibliography, 238. 
residues In tropical soils, 5X1, 

Sfpeeioa, age and area theory of dis- 
tribution, 800. 

tissue, isoelectric points, studies, 806. 
tissues, abscission in, 800. 
tissues, moisture determination in, 024. 
Plantains, viiamln A, In, 201. 

Plants— 

acidophilous, effect on aluminum sul- 
fate, 236. 

catalase growth relations, Pa., 338. 
olassiflcatlon on basis of i)arasltlsxn, 
822. 


T'lauts — Co lit iuned. 

climbing, aimtoiny of Iriitable organs, 
620. 

composUIon as guide to soil nutrients, 
610. 

critleal inohture e(»nteiit, 110. 
eulllv.ited, light reciuln'ineiit, 622. 
eff(‘ct oi chilling ti'mpern lures, ,321. 
feeding, 611. 
niu*r. (Srr liber.) 

Rower and fruit product Ion, factors 
affeetiiig, SOtl. 

graft<‘d, a.-^cent of crude sap in, 214. 
growing in luierobbdogleally controlled 
soil, apparnlus, 2d. 

growing under luicrobiologloally con- 
trolled conditions, 317. 
heaving, cause, 378. 
imported, U.S.D.A., 125, 322. 
in the home, N.Dal:,, 820. 
in wat('r cultures, continuous Solution 
r(‘nowal for, *124. 
medicinal. (Srr Drug idauts.) 
metabolism pathology in, 524. 
nitrogen melaboHsiu In, N.,T., 310. 
ornamental, biology, treat ise, 213. 
phanerogamic, sterility lu, 810. 
photoporlodlHui studies, 026. 
phoioHynlhOHlM. (^to Pholosynthesla.) 
poisonous, little known Houtli African, 
674. 

poisonous to llvostoek, Wyo., 770. 

(Sro also Livestock poisoning and 
spacifio plants,) 
lK>lllnatlon. (;Sfcc Pollination.) 
potiibslunr refill Irements, Ark., 80 1. 
propagation by ringing, 040. 
propagation, nurse- grafted Y- cutting 
method, 030. 

propagjition, vegetative, problem.^, 808. 
relation to situation, climate, and soil, 
423. 

respiration. {Sec Rf'splralion.) 
reversion and d(*leriorathm Jn, 533. 
rubber-bearliu*, eultnre in Rlaek Sea 
region, 414, 
stimulation, 620. 

(rjp"p*iratl<)n, {Sea Trauirplnitlon.) 
urea in, 724. 
wild, variegated, 800. 
winter root growth, 232, 521. 
riasmodiim ioua*i, new milarlul parasite 
of birds, 580. 

Pktsviopara huWcdll, notes, 046. 

Plaster, thermal conduclMtles, 088. 
Plastlds, degonoresccnoc In and parusiUsm, 
29. 

Jlnloccfticus spp., notes, Tex., 104, 
Vlaiyadra crcliodomit parasites of, 252. 
riatyedra scutlgmt, proposed nnm<‘, 000, 
Platynosomum fastosum In UnltiMl States, 
P.It., 774. 

Ptatypoocilvs macuVitus chrom4>somoSf cross- 
ing-over, 30, 



1920] 


INDEX 

Phospora it icJiosioma on Ijnricy, effect of 
liutrUiounl condition, 510. 

PUaiororis t uuwollh, moGc oil poreunation, 
251. 

ricuropnoumonla — 
not CM, 175. 

of caitlo, pii11iolo(Gcul anatomy, 72, 
of goals in (InM'ce, 470. 
of lior.sOM, ijnimmlzalloii, 372. 

Plodia iniLtputivtilla. {kicc Indluu-nioal 
moth.) 

Plowing di'aft (GHts on fortillzor plats, 481. 
Plowing, true tor. (*SV<j Tractor plowing.) 
PloioHaJitia rihcf^ia on currants, 352. 

Plows aJid got»d plowing, 371). 

Idowri, draft tests, Ark., 870. 
l‘luin — 

aphid, notes, 101. 

hact<‘rlnl spot, fungicide testa for, Del., 
741. 

blossom will, nolcs, 345. 
curenUo conlrol, hurntug from, S.C., 
755. 

cnrcnllo studies, Conn.State, 751; Md., 
811. I 

(lie-baek, atndl<‘S, 835. 
flowers, studios, 823. 
imliialry, economic a‘»poct.s, Calif., 385. 
rootstoelcH and Kolons, 45. 
tree clilorosls, limo-iu(iuo('d, control, 42. 
Plums — 

brooding esEperimenle, 41, 541. j 

brooding, value of homozygous species, 
528. 

cold storage studios, 511. 

culture oxporlmoulH, Alaska, 730, 

culture on grass orcbai'd princlplo, 439. 

Damson, variotloa, Ohio, 144. 

mutations In, 127. 

on varioiiH stocks, 511. 

pruning oxporiments, 823. 

siook and scion compatibility, 142. 

til Inning experlmontH, 111. 

varlotloH, Mont, 738. 

variety b'stfi, ill., 220. 

PlutpJla itiaritllpcnniH, {See Diamond-back 
moth.} 

l*iionnionIa of shoep, 570. 

(j8cc aha IMouropnoumonla.) 
PiUMiinouo-niyliosis in a bovine, 574, 

PnjfJla aoabtcl, notes, 300. 

Poa annutii adaptation to altitude, 20, 

Podot pJuu r« ZCMCfo iriclia — 
control, 350. 

mode of poronn.atlon, 3.51. 

Podaol soils, effect of lime and phosphorite, 
500. 

Poocllopsls hybrids, inheritance of food 
habits, 02. 

Poison baits for cutworms, 467. 
l*olson l)aits in South 'Wales, tests, 01. 
Poisonous plants. (See Livestock poison- 
ing, Idauts, poisonous, and epeclfio 
plants,) 

Poliomyelitis, relation to insect carriers, 

468. I 
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Pollen, collecting and preserving for hay 
f*‘vor treatment, TJ.fi.D.A., C24. 

Pollen growth, inhibition by living tlssac 
extracts, 725. 

Pollcnla j udis. (See ClnsUr flies.) 
Pollination, prevention, degenerative 
changes In ovules from, 524. 

(Sec aho epccl/lo planU.) 

Polychrosis vlteana, (See Grape berry 
moth.) 

Polyembryony in rice, 31. 

Polyncma htriaiicorne, bionomics, 840. 
1‘olynouritis In fowls and beriberi in man, 
relation, 804. 

Polypoiua iriquetcr, notes, 38. 

Pol yst lotus iHqueier, notes, 58. 

Polysulflde sprays, fungicidal value, 449. 
Pomace flies — 

mutable characters, 210. 
mutation of bar locus, 219. 
mutations affecting spermathecae, 210. 
Pomace fly — 

male and female, chromosome behavior 
in, 725. 

mosaic, cause, 326. 
resistance to hydrocyanic acid gas, 454. 
Pomology, treatise, 41. 

Popillia japonUsa. (See Japanese beetle.) 
Poplar borer, notes, 051. 
l*ork — 

cost of production, 111., 282. 
production experiments, 658. 
soft, relation to soy bean foods, 111., 
259. 

soft, studies, Ark., 857. 

PortJictria dispar. (See Gipsy moth.) 
l*orto Rico Station, report, 705. 
PosiJiormostomum oommutatum in United 
States, P.R., 774. 

Potash — 

concentration essential for plant 
gro'vvth, Ala., 121, 
eff(‘Ct on citrus fruit, Fla., 139. 
fertilizers, effect on apples, 43. 
in banana plants, P.R., 730. 
world’s roaourcoH in, 511. 

Potassic fertilizers, notes, Oreg., TIG. 
Potassium — 

absorption from different sources, 421. 
ammonium nitrate, fertiUzi&g value, 
N.C., 719. 

ammonium phosphate, fertilizing value, 
N.C., 710i 

availability, effect of nitrogenous ter- 
'tilizers, Ala., 320. 

effect of variation In a wheat ration, 
168. 

effect on cotton yields, S.C., 717. 
in orthoclase, water solubility, Ariz., 
517. 

rOle in plant nutrition, Ark,, S04. 
water-soluble and acid-soluble, relation 
to that removed by crops. Tex., 804. 
zeolites, hydrolysis, Aiiz., 515. 
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L^otato — 

apbid, transmission of virus diseases 
by, 248. 

Association of America, proceedings, 
320. 

beetle, Colorado, in France, 861. 
blitflil, control, 340. 
blight, late, notes, 242. 
blight, notes, 345. 

blight organism, production of sexual 
organs, 838. 

blight organism, sources of foliage and 
tuber infection, 833. 
blue spot, studies, 162. 
enukor, biology, 649. 
canker resistant varieties, 349. 
crosses, eftect of virus disoaseti, Wash. 
Col., 814. 

diseases, notes, 242, 345; Fla., 147. 
diseases, papers on, 330. 
diseases, virus, insect transmission, 
62. 

uiseasos, virus, transmission experi- 
ments with Insects, 248. 
flea beetle, control, Wasli.Col., 842. 
ilea beetle, life history and habits, 
Colo., 65. 

flea bootlo, studies, West.Wash., 766. 
flea beetle, transmission of virus dis- 
ease by, 248. 
hollow heart, cause, 644. 
hollow heart, studies, Mich., 52. 
insects on Long Island, control, N.Y. 
State, 458. 

leaf roll, description and control, Miss., 
832. 

Icafhoppor as bean post in Ohio, 163. 
leaves, starch production in, 510. 
loaves, lip and margin burn, etiology, 
Ark., 829. 

mosaic, description and control, Miss., 
832. 

mosaic, notes, Orog., 745. 
necrosis, studies, 52 ; Wash. Col., 833. 
plant growth, rdle of mother tuber in, 
810. 

psylhi, new disease caused by, 330. 
scab, control, Conn.Storrs, 540. 
scab gnat, notes, 166. 
scab, notes, 844. 

scab, relation to Actinomyces strains, 
447. 

spindle tuber, description and control. 
Miss., 882. 

spindle tuber, field Idenliflcalion, 349. 
spindle tuber, transmission by grass- 
hoppers, 61. 

stocks, deterioration in, 448. 

Synonym Committee, report, 133. 
trials, Lord Derby Gold Medal, report, 
133. 

tuber motb, life history and control, 
Md., 842. 

tuber worm, distribution, 656. 
tubers;, net necrosilB^ 849. 


Potato— Continued. 

tubers, fc,prouting, 524; Alaska, 728. 
witches* broom transmission to tomato 
plants, Mont., 711. 

Total CCS — 

and raspberries, und<*sirubillty of rotat- 
ing, Orog., 715. 

hrec (ling (‘Kperlinenta, Can., 039 ; Wash. 
Col., Sll. 

hud iniii.ition in, 339 . 
chemic.ll Ircatnientb for bud growth, 
425. 

cooked, f('cdiiig value for poultry, Ohio, 
7C6. 

cultuio experiments, 133; Ga.Coastal 
Plain, 132 ; Minn , 132 ; Oreg., 731. 
degeiK'i-aey In, effect of mountain cli- 
mate, 225. 

early, lertillzer experiments, 38. 
effect of l(‘ngth of day, IMl., 740. 
(‘XpcrlmenlR, Ohio, 135, 735. 
fertilizer oxp(*rinieutH, 25, 330; Ala., 
130, 139; Ark., 813; Fla., 130; Ga. 
Coastal Plain, 132; Minn., 132; 
Ohio, 135; Oreg., 731; S.C., 732; 
Wost.Wash., 732. 

growing, labor-saving machinery for, 
Pa., 370. 

harvesting studios, 481. 
irrigation exp('riments, Oreg., 132. 
losses from virus diseases, Mont., 744. 
mosaic-free Tiiumphs, production, 310. 
mountain, In France, yields, 225. 
mulchiug test, Fla,, 130. 
papers on, 329. 
photoperiodlsm of, 025. 
premature sprouting in, 242. 
production and prices, S.O., 784. 
production, power and labor require- 
ments, 70. 

production, prices, and destinations, 
S.Dak., 285. 
quality, 225. 
s(‘ed — 

certUlcd, value, hllsH., 735. 
comparative' tests, Ooun.Storrs., 
033. 

dormant, effect of storage tem- 
peratures, 331. 

irrigated and dry land, productive- 
ness, Mont., 729. 
northern-grown, value, III., 223. 
old V. fresh cut, 382. 
planted during hot weather, pre- 
venting decay, 832. 
production in southwest Virginia, 
831. 

set, effect of size, 88. 
storage after cutting, 381. 
storage oxpt'rimcnts, Ohio, 735. 
strain tests, Mont., 720. 
treatments for scab and Rhizoc- 
tonla, Conn,Storr8, 649, 
seeding experiments, Oreg., 731. 
selection and cooking, 882. 
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Potfttoea — Conllnuod. 

shrlnkaso studios, Waah.Col., 814. 
soil typ<s and pliosphato rcquireuK'nts, 

611. 

Bpiayint* oxporlmonts, Minn., 132. 
Kponyliia III Poimsylvunia, resulls, 360. 
h(oraf;c oxporimonts, arinn., 132, 

Htorngo immodluloly nflor luivcst, 331. 
sloraao* blirinkaue in, 330. 
studU'H ill Ontario, 635. 
lubor unit plantings, N.J>ak., 84. 
tuborizalion, cflect of X-rays, 624. 
tnborizatlon Increased by X-rays, 135. 

V. corn sllaiio for bocf cattle, Wash. 
Col., 866. 

V. corn silage for lambs, Wash.Col., 
860. 

varieties, Mont., 720. 
varieties, differentiating by chemical 
t('&ts, 223. 

variety test^, Alaska, 728; Fla., 817; 
Oa.CoaHtai Plain, 182; Minn., 132; 
NDak., 31; Oreg., 132, 731; Wash. 
Col., 814; Wyo., 733. 
vitamin C In, effect of storage, Mont., 
702. 

yields from whole and cut sets, Wyo., 
733. 

(-Potential and lyotropic series, 603, 

Poultry — 

bedding, tests, West. Wash., 767. 
brooding and selection, Wash.Col., 850. 
breeding records, 801. 
brc'Odlng to extend profitable age, Oreg., 
766. 

brooder house, portable, description, 
Ohio, 781. 

CongrosH, World, announcement of 
meeting, 799. 

cooperative organizations of California, 
081. 

cnlling, 803. 
dlsoasoa— 

and paraaltCR, 670. 
and the veterinarians, 72. 
control, effect of chemicals, 77. 
(iiagiiOHtlc work, 71. 
studies, 111., 274; Pa., 374, 
i&tee (lino itifcdflo diseases.) 
exi>(‘rlmenls, West, Wash., 766, 
faimi equipment. 111., 882. 
fat absorption oitd nRSimllariou in, 72. 
feeding and breeding experiments, 
C'nn,, 504, 

feeding experiments, Ark,, 869; Ky., 
261 ; N.Y.State, 4C8. 

(See also Chicks and Pullets.) 
force molt studies, Ala., 172. 
green feed and pasture for, Oreg., 173. 
husbandry, textbook, 489. 
inbreeding, effect on bones, Coim.Storrs, 
530. 

inheritance of earlobe color in, 682, 
inheritance of morphological charac^ 
ters, ConzuStorrs, 629. 


Poult ry — Continued. 

inheritance of structural typos In dorso- 
sacrum, 631. 

Investigations, Can., 6C6. 

leg weakness and paralysis, notes, 071. 

L< gborn, fertility and hatchability, 
effect of feeding, West. Wash., 767. 
live broilers, marketing in New York 
City, N.n., 286. 
marketing, Ky., 284, 485. 
nitrogen metabolism, variations, 469. 
nutritional leg weakness in, Fa., 364. 
parasites, studies, 671, 672. 
parasitism, summary, 679. 
plants, incinerator for, N.J., 178. 
poisoning by death camas, 182. 
prices, relation to feed costs, Ohio, 483. 
Producers’ Cooperative Association of 
Ohio, Ohio, 683. 
raising in Kansas, 365. 
sox ratio in, 325. 
sex-linked characters in, 218. 
sox-linked cross, characteristics, 634. 
variation') in production and changes in 
weights, 469. 

vegetable proteins for, Ala., 172. 
vent picking, cause and remedy, Ohio, 
46$. 

White Leghorns, maintenance require- 
ments, 468. 

(jSfee albo Chickens, Ducklings, Fowls. 
etc,) 

Power — 

and labor studies in Pennsylvania, 79. 
capacity of man, dynamometer for test- 
ing, 481. 

problems of the farm, 279. 
I>recipItation, evaporation, and run-off rela- 
tions, CJ.S.D.A., 70. 

(See also Eainfall, etc,) 

Precipitin, agglutination by, 666. 

Pregnancy — 

duration after removal and trans- 
plantation of ovaries, 633. 
lu rats, calcium and phosphorus bal- 
ances during, 692. 

Prices-— 

analysis and forecasting, 883. 
and suply, interrelationships, N.Y.Cor- 
nell, 84. 

index numbers, Ohio, 183, 483, 782. 
paid by farmers for commodities, index 
numbers, n.S.D.A., 287. 
studies, 111., 282. 
wholesale, index numbers, 589. 

Primrose, linlmge work in, 527. 

Primula sinensis, inheritance In, 810. 
Primulas for garden and greenhouse, trea- 
tise, 144. 

Prionus callfomious, studies, N.Hex., 64. 
Prochalia pygamaea, notes, Tex., 164. 
Prodenia lltura, studies, Guam, 844. 
Prodenia perfeota, notes, Oreg., 768. 
Profanurus sp., parasite of sugar cane borer 
eggs, 666. 
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rroparsauol, therapeutic value in experi- 
mental trypanosomiasis, 178. 

Pi ophanui^ua alccto, rearing, 252. 

Froscna siOcrita^ parasite oC Japanese 
beetle, 6G3. 

I’rotamiiios and histoucs» 202. 
rrolein — 

foods, combinations, feeding value, 
Iowa, 400. 

hydrolysis products, diamino-nitrogen 
in, 415. 

metabolism of soy beans, 518. 
metabolism of uuil(‘rwcight children, 
02 . 

supplements for pigs, Del., 703; Oreg., 
705; S.C., 765. 

Proteins — 

action of quinoncs on, 413. 
aud vitamin B, relation, 805. 
aspartic and glutamic acids in, 502. 
basic amino acids of, determination, 
414. 

determination in moat aud meat prod- 
ucts, 14. 

in Japanese foods, 201. 
in the diet, control, 686. 
in wheat, factors affecting, Mont., 720. 
nutritive value, methods of measuring, 
802. 

tyrosine in, 501. 

value for laying pullets, Wasli.Col., 
860. 

vegetable, for poultry, Ala., 172. 
vegetable, studies, 189. 
I^rotochlorophyll, nature of, 620. 
Protopoctinase, preparation, 230. 

Protozoa, effect on nitrogen-fixation, 510. 
Protozoa in soil, 316. 

Prune root borer — 
control, Oreg,, 703. 
notes, 651. 

I’runes — 

cold sterage studies, 541. 
dried, standardization, 682. 

Italian, vigor and yield, Oreg., 738. 
ou various stocks, 541. 
production and prices, Calif,, 784, 
Pruning. (See spealflo crops,) 

PmnuB, genetic studies, 126. 

Prussic acid, action on growth of fungi, 
807. 

PaaJUta aeriatua, (See Cotton flea hopper.) 
Pacudococotts comat oe7:l on bananas, 550. 
Paeudodiacoaia dianthl, description, 046. 
Paeudomoma — 

oitri, (See Citrus canker.) 
juplandla, notes, 831. 
malvacearmi, notes, 241. 
mali'accarum, studies, 832. 

TCdtclecla. (Bee Baoillm radlclx ola 
and Nodule bacteria.) 
tumefaolensj notes, 553. 
Peeudeperonoapora liumuli — 
notes, 345, 
studies, 848. 

Psendotuberculosls, 574. 


Paithurua labor loaus In boe hives, 847. 
Paoroptca communia var. ovia, oyigerous 
femaU*.s, oii'cct of dii)pliig fluids, 574. 
Psyllia pyrlcola, (Sco Pear psylla.) 

1 aylliotlra a/finla, transiuihsloii of virus dls- 
caocs l)y, 213. 

Public Iiealth, relallon to milk, papers on, 
661. 

Pullets— 

(U‘ath rale of three breeds, 5t)7. 
effect of" dlffer<»nt levtds of animal pro- 
teliH, Pa., 3(H. 

folding and mniiageineut in close con- 
fluenient, N..I., 364. 

feeding (‘Xperhuents, lYest.Wash., 707. 
green feed ro<iulrenienLH, We.st.Wash., 
767. 

latc-hatchcd, effect of artificial light 
on egg production, 861. 
time of hatch, relation to (‘gg produc- 
tion, Ky., 261. 

(Sec aUo Chickens and Poultry.) 
Pullua SI)., notes, 455. 

Pulp, production by ciilorlne process, 007. 
Pulvinaria amyydali, notes, N.Y. State, 452. 
Purdue XTnlverslty, notes, 600. 

I\vraUdao, Eormosan, systematic study, 252. 
Pyrauata nnbilalia, (See Corn borer, Euro- 
pean.) 

Py ref brum— 

English-grown, as insect icld<‘, 830. 
extracts, insecticidal value, S.C., 755. 
Pyridine, action ou amino acids, 200. 
Pythium-^ 

aphanldcrmatntn, notes, 540. 
airlmiomauva n.sp., description, 447. 
proHferum on strawberry I’oots, 553. 
Quack grass eradication, 330, 

Quail — 

accosslble water, critical factor In ex- 
istence, 555. 

Pullfornia valley, parnsUes and para- 
sitic disease in, 276. 
gizzard worm, life cycle, II.H.D.A., 876. 
In arid Soutliwest, cause of d<*Umltlng, 
555. 

Quarter-evil, (fciee Blackleg.) 

Quiuc<‘— 

burrkiiots, summiiiy, 153. 
leaf blotch, notes, 831. 
root stocks for |)ear propagation, 
studies, 541. 

Quinces, Jaimnose, as sources of J<‘l!y, 111., 
230. 

Quinhydrono electrode, drift In iwtential, 
621. 

Quinones, chemical action on proteins and 
amino acids, 413. 

Rabbit— 

diseaR(‘s, studies, 270. 
fur, Angora, use in knitting, 97, 
Rabbits — 

American domestic, standard of per- 
fection, 660. 

Angora, wool production, 607. 
as post In Australia, 647. 
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Rabbits — Continuod. 

cottontail, disoaFca of, 72. 

Dutch and EnJilinh patterns, G31. 
fonialc, <‘ff<*ets of sperm inject ions, 32. 
KH^wth studies, 0()0. 

Illiiialayaii, factors alToctlng pattern, 

220 . 

inhcrltiinc<‘ of weight In, 031. 
inalntcnaiicc ration, relation to body 
coinjK>sitlon, 401. 

luctabolh'in, effect of ultrn-violol radia- 
tion, S09. 

parasites and diftcases, TJ.S.D.A., 778. 
l!**almotiuHa pulhruvi infection, 180. 
spresul of foot-and-moiilh disease by, 

temperature of, 59. 

Rabies — 

control, 72. 

iminunissatlon, duration, Ohio, 177. 
Racodin^ ura antiqua, notes, Oreg., 754. 
UndiutJ<m, physiolofilcal olToets, 297. 

(iWea u!uo Molar radiation.) 
Rndloactivity, effcH't on formation of new 
living plant masses, 027. 

Radish and <nl>l)age iKdyplold hybrids, 324. 
RadislicH, elT<‘ct of seed size, 339. 

Radium activity in horticulture, 338. 
Radium, mutations, induced by, 127. 
Rng^vo^t, biological control, 00. 

Rain, utilization by growing plants, 214, 
Rainfall — 

annual, and sun-s-pot numbers In New 
Zealand, 418. 

data of Union of Mouth Africa, 207. 
exoe.salve, distribution in United States, 
U.S.D,A., 506. 

in Gobi Coast, relation to cacao yields, 
207. 

in New England, 505, 500. 

In Now England during Nov., 1027, 
storm*, 114. 

relation to tiv’o growth in Forest of 
Dean, U.S.D.A., 17. 

(Hve aUo 3>reclpltatlon.) 

Rain-forest, tropical, of T*annma, 027. 
Rainstorm of New England, Nov., 1927, 
weatheiMnap at inly, 114. 

Raisin growers cooiX'rntlv organizations of 
California, 081. 

RalHins, standardization, 082. 

Ramularia areoUg not(‘B, 241. 

Itanch organization and methods in South- 
west, U.S.D.A., 184. 

Ranches, organization in mountains, Colo., 
483. 

Range grasses, seed germination in, 638. 
Range plants, poisonous. {Bee Plants, 
poisonous, end Livestock poisoning.) 
Ranges, (*lEects of onrly grazing, 367. 
Raspberries — 

and potatoes, undesirability of rotat- 
ing, Oreg., 745. 

brooding, 111,, 230; WostWasli., 740, 
culture, effect of soil variation, Mich., 
117, 


Raspberries — Continuod. 

culture experiments, Mont., 738. 
culture, sj’stems, West. Wash., 741. 
ferlillzoi* expeiimcnts, Oreg., 739. 
varieties, 111., 230. 

variety tests, Alaska, 730; Tcnn., 141. 
winter injury, relation to time of 
pruning, Wc^t.Wash., 144. 

Raspberry — 

unthracnose-rcslstant varieties, inher- 
itance, 155. 

crown gall, control, 111., 239. 
diseases affecting buds and stems, 653, 
diseases, descriptions, Mich., 50. 
diseases, studios, N-Y-State, 431. 
fruit worm, notes, WestWash., 756. 
mosaic, control, Conn.Statc, 743. 
root borer, notes, 651. 
streak disease, notes, Oregr., 746. 

Rat s ' ■ 

agouti hair in, 631. 
castrated, activity studies, 326. 
effect of alcohol on growth rates, 221 
fertility and sex ratio, seasonal varia- 
tions in, 631. 

neuromuscular irritability to galvanic 
currents, 403. 

on vegetarian diets, growth, 501. 
spread of foot-and-mouth disease by, 
809. 

tree, pest of coconuts in Java, 564. 
wild, BacUlm enteritidis In, 69. 

{Bee also Rodents.) 

Rattlesnakes, North American, venoms, 666. 
Rayon — 

changing uses, U.S.D.A., 497. 
dyeing and capillary tert, 496. 
industry, progress in, 298. 
physical and chemical properties, 97. 
Real property In Delaware, assessment and 
equalization, Del., 886. 

Red mite, European, overwintering eggs on 
peach, effect of sprays, 558. 

Rod hcale, California, fungus attacking, 
Guam, 846. 

Red spider — 

control, Oreg., 708; Pa., 356. 
control on greenhouse cucumbers, 
Mass., G44. 

life history, habits, and control, 852. 
notes, 248. 
on bananas, 659. 

Eedwatcr In cattle, West.Wash., 776. 
Redwater, Rhodesian. (See African coast 
fever.) 

Reforestation, studies, P.R., 742. 
Refrigcratlag apparatus, electrical, for use 
in dairies, 183. 

Refrigeration — 

research in, 684. 
treatise, 880, 781. 

Refrigerators — 

domestic, testing, 380. 
insulation for, 380. 

Repellents for blowflies, 458. 
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Reproduction — 

cod-liver oil as source of vitamins for, 
395. 

lactation, and vitamin B, review of 
literature, 49S« 

Rcscarcli contercnce on wheat, report, 817 
(See also Agricultural research.) 
Reservoir and dam sites, geology, 877. 
Respiration — 

in corn and catalase acllvily, 622. 
in plants, eflo(t of accumuLited carhou 
dioxide, 807. 

in plants, rOle of phosphates, 528. 
of nborlus-molitcnsis group, GC6. 
soil, importance In carbon dioxide nu- 
trition of plants, 611. 

Revenue, public, In Ohio, Ohio, 184. 
Rhdbdodine pseudotsugae, notes, 247. 
RhaMocnemitt odscurust notes, Guam, 843, 
RJiabdospora — 

carJinae n.sp., description, 216. 
orytliraeae n.sp., descidptlon, 216. 
plantaginin nsp,, doscription, 216. 
ailenea n.sp., dcBcription, 20. 
Fhacodlneura antiqua, notes, 64. 

Rhagoletla dngulala. {See Cherry mag- 
got.) 

Rhagoletia ponmwUa, {Sco Apple mag- 
got.) 

Rheumatism in children and vitamin B de- 
ficiency, 69 i, 

Bhinosporidiosls In equlnes, 674. 
Rhiaaglyphua hyaointhi, notes, Oreg., 753. 
RJiisoUum leguminoaarim — 

nodule-forming ability, effect of elec- 
trical charge, Pa., 321. 
vitamin B synthesis by. 294. 
Rhlzoctonla — 

orocorum, studies, 346, 
doatruma, notes, 100. 
aolani, notes, 242. 

solani, parasitism, factors affecting, 
643. 

sp. in citrus eed bods, 853. 

Bhissoctonia on potatoes, control, Conn. 

Storrs, 540; West. Wash., 830. 

BhiffOpua — 

Juaifofmia n.Bp., description, 448. 
iiecan$f notes, 640. 
nigricans, notes, 20, 

Rhizopus rots, tlmc-tompcrature relations, 
652. 

Rhode Island Station, notes, 499. 

BhodiCea roaae, hiology and parasites, 00. 
Rhododendrons — 

and their kin, culture, N,J., 341. 
effect of aluminum sulfate, 235. 
new white fly affecting, 650. 
Rliodophyceae, iodine in, 29. 

Bhopatomyia groaaulariae, notes, Oreg., 753. 
BhopoDota naevana, (See Pireworm, black- 

Rhopobota vacokiiana, (See Fireworxn, 
hia^hegd,) 


Rhubarb — 

dlKCHhe-resislant, produ< lion, Tenu., 
141. 

forcing, Can., 510. 
varieties and culluie. Can., 030. 

Rbynchfit flits ahiif inetj.niorphoHis and biol- 
ogy, 851. 

RJijma peimtiisorla, life history, 252. 

ItlhCh— — 

distrilmthm of stomata, Oreg., 715. 
inoculation oxperlmeiitw with Cronar- 
ttuni blip., 740. 

spccK's, cjtolnUcal studies, 630. 

(See also Currants ami Gooseberries.) 

Rico— 

bcrihorl-prcvenling, slandard for, 205. 
bug, notes, 846. 

by-products, value for dairy cows, Ark., 
802. 

by-products, value for laying hens, 
Ark., 850. 

chlorosis, cause, 0t4; Ark., 831. 
culture experiments In rhlllppinos, 
327. 

fields, soil studies, 510. 
glutinous gene, dlstuihlng effect on 
Mendelian ratio, 127. 

In Hind, studies, 38. 
lands, drainage in Sacramento Valley, 
Calif., 877. 

nutrition, 201 ; Ark., 803. 
pests in Ceylon, 846. 
polished, feeding, effect on horses, 
72, 73. 

polyembryony in, 31. 

Smith shelling device, description, 
U.S.D.A., 630. 

soils, pll of, effect of iriigatlon, Ark., 
803. 

soils, transformation of nitrogen in, 
517. 

stem rot, notes, Ark., 830, 
sterility in, 5 Mb 
variety testa, Guam, 813. 
weevil, toxicity of Jiydrocyanlc acid 
for, 454. 

Itichweed poisoning, toxic cowHtttnent, 170. 

Rickets - • 

and allied diseases, recent advances, 
301. 

cure, photoeliemical activation of 
hterols In, 800. 
experimental, studios, 107. 

In chicks, effect of simshine and irradi- 
ation, 470, 

in rats, metabolism of calcium and 
phosphorus, 404. 
in rats, pH of feces, 401. 

In rats, relation to totimy, 404. 
infant susceptibility, prenatal factor, 
808. 

paper on, 197. 

treatment wltli activated orgosterol, 
792, 
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UlcketH — Continued. 

treatment with irradiated orgostcrol 
and ultra-violet light, C04. 

Kindorpest — 

nttivu Immuiikution, 860. 
control by now prophylactic treatment, 
71. 

immimizulion, 477. 

imuYunissaiion, im]>roved vncclne for, 
270, 800. 

Immunization, biuglo-injocllon method, 

8G0. 

in Nigeria, 808. 
note., 370, 475, 809. 
papers on, 72. 
research in Uganda, 370. 

Ring spot disease, ho&ta and symptoms, 244. 
River stages, daily, at gage stations, 
U.S.D.A., 277. 

Roaches, br(*oding for Insecticide tests, 158. 
Roads — 

and trails, legislation and regulations, 
U.S.D,A., 770. 

concrete. (Sco Concrete roads.) 

(Nco aJoo Pavements.) 

Rock gardens, tr(‘atiht‘, 235. 

Rock phosphate, {^ce Phosphate.) 

Rock, t<mgline,»s, effect of moisture, U.S.D.A., 
481. 

Rooic^Mountalii spotted fever tick, parasite 
of, 4C1. 

Rodents — 

and parasites, 838. 
control, hactcrlal method, 555. 

(/Wer aUo Mice and Rats.) 

JfodoUa cafdlnaUs, life history, 054, 
Roentgen rays. {Sco X-rays.) 

Root — 

borer, giant, in orchards, S.C., 756. 
crop experiments in Canada, Can., 35. 
crops, variety tests, Alaska, 728, 
development, relation to ci'rtain bac- 
teria, 446. 

growth, effect of eosln, 807. 
growth from cuttings, types, 030. 
hair growth, studies, 320, 511. 
hairs of wheat, protoplasmic structure, 
effei't of toxic substance, 521. 
knot ncmatodOKS, control, Pla., 155, 
nodules. (Hire Nodule bacteria.) 
system of spring wheat, 537. 

Roots — 

developed by cuttings, effect of leaves 
and buds on type, 639. 
suppliing water to, rOle of capillarity, 
508. 

winter growth, 521. 

Rootstocks, standardization, 340. 

Rosa, differential polyploidy in, 520. 

Rose cuttings, rooting and nonrooting, ml- 
crochemlcal studies, 820. 

Rose sawfly, European, in New Brunswick, 
843. 

Rose-apple trees, damage by leaf beetles, 
Guam, 845. 


Bnaellinia neoatriso, notes, 832. 

Rosellinla root disease, notes, 844. 

Roses, annual change of soil, effect, 111., 
231. 

Rotation of crops, Alaska, 728 ; Minn., 132 ; 
N.Dak., 34; Oreg., 710, 731; Wash.Col., 
814. 

Rotation of irrigated crops, Mont., 729. 
Rothamsted Experimental Station, notes, 
800. 

Roughage — 

dry, conversion into succulent feed, 
664. 

grinding, effect on digestibility of total 
ration, Pa., 306. 

Roughages — 

for fattening steers, Iowa, 466. 
processing, value, Ohio, 462. 

Rubber — 

budding In the field, 827. 
dry rot, notes, 838. 
mildew in east Java, 247. 
pollination studies, 827. 
trees, budding, principles and prac- 
tice.s, 743. 

trees, tapping experiments, 237. 
vegetative characters and yield, 828. 
wot root rot, treatment, 58. 
yields of Fnntumia, 743. 

Rubber-bearing plants, culture in Black Sea 
region, 414. 

Run-off, evaporation, and precipitation re- 
lations, U.S.D.A., 70. 

Rural — 

and urban relations. 590. 
cemeteries, survey, Mich,. 46. 
communities, new, impact of urbanism, 
88 . 

community type in Utah, 887. 
credit. (See Agricultural credit.) 
homes, lighting by kerosene and gaso- 
line lamps, Nobr., 407. 
homes, plans, Okla., 482. 
labor. (See Agricultural labor.l 
libraries, community aspects, 88. 

Ufo, expansion, treatise, 800. 
miration to towns and cities, 684. 
organizations, making effective, "Wis., 

486. 

population of Connecticut, origin and 
character, Coun.Storrs, 600. 
population of New York, N.T.Comell, 

487. 

social resources, handbook, 591. 
sociology, elements, textbook, 501. 
sociology, papers on, 88. 
sociology, treatise, 387. 
taxation in Ohio, Ohio, 184. 
urban conflict, case study, 88. 

(See aUo Community and Country.) 
Rusts, Imustoria and host relations, 148. 
Busts of Abies, comparative study, 634. 

(Bee aUo apeoifte hosts.) 

Rutabagas. (See Swedes.) 
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Ry o 

and wheat hybrids, studios, 429. 
as rovor crop, S.C., 718. 
cold roslstanoo in, 214. 
lenath of vc^elalivc period, 087. 
phosphorus in, 204. 
test for liny, Minn., 182. 
variety tests, Ariz., 388; Ga.Ooahtal 
Plnln, 182; Minn., 182; H.t' , 782. 
water utilization durinj; jj;rowtli, 211. 
winter. Cor western Canada, 882. 
yields, M(fnt., 780, 

Ryegrass — 

perennial, Inheritance in, 217. 
seed, western, Impurltlea and deter- 
mination of orl«in, 580. 

BacadoHes pyralis, life history, hahUa, and 
control, 652. 

Sahll>€roclla singulatis, inw parasites of, 

660 . 

$al88ctia olvac. (See Black scale.) 

Sal, volume tables for, 743. 

Salicylates, chaulmooRryl derivatives, 204. 
Salmon — 

canned, pollaRra-preventive action, 703. 
poisoning in dogs, studies, Oreg., 774. 
Salmonella — 

galHnarumt differential medium for, 
009. 

pullorum — 

agglutination h'sts, cloudy reac- 
tions, 77. 

atypical agglutinations, due to bac- 
terial contaminations, 5S3. 
differential medium for, 009. 
dlSROinination in incubators, 6S1. 
hydrogen sulfide production by, 
Fa., 374, 

in baby turkeys, 275. 
in eggs laid by reacting hens, 670. 
in Intestines of baby chicks, GOO. 
infection, control, Mass., 070. 
infection in rabbits, ISO, 
isolation, medium for, 374. 
notes, Ark., 874. 

(SCO also JiacteriuM pullorum.) 
Salt sickness in cattle, Pla., 175. 

Sails, butter, studies, 572. 

San Jose scab' — 

control, Oreg,, 754; Wnsh.Col., 842. 
on cranberries, control, Wash.Col., 845 
spray testa, Oreg., 758. 

Sand, proposed abrasion tost for, U.S.ti.A. 
779. 

Sanninoidea opaleBccnSf control, Oreg., 753. 
Sap transfer In grafted plants, 214. 
Saperda calcarata. (See Poplar borer.) 
Saperda Candida. (See Apple tree borer, 
round-headed.) 

Saperda in New Jersey, 558. 

Satvina aurantiaoa, food requirement a, 411. 
Sareocystia murU life history notes, Wyo., 
776. 

Saskatchewan Overseas Livestock Market- 
ing Commission, report, 679. 


Scale insects — 

Injurious to citrus, not<*s, 559. 
noctrlae parasites on, 302. 

Scandinavian Veterinary Congress, n'port, 
807. 

Scelio new species, parasites of Lmmla 
mUnatoria, 050. 

SehUoneum luninerti. (Afcc Apple aphid, 
woolly.) 

Schhotrupenum crusf, notes, 501. 

School — 

lliinnciiig, methods, 587. 
fuinH, Stale, apportioninent, Massa- 
chiisells plan, 887. 

Schools, agricultural. (Srr Agricultural 
school.) 

Schools, Danish folk, organization, 489. 
Sciara aimilans. seleftlvo segregation of 
chromosomes, 80. 

ScUirn sp.. relation to potato blight jnfee- 
tlon. 884. 

Schmliflc jonrnals, changes In, 490. 

Sclrpus, chromoponie sttidb's, 420. 

Schrospoi a — 

graminirola on Mverglade millet, 51. 
maydia on coni, 546. 

Selerotinia — 

oiidonUte, notes, 881. 

Wbertiaua, notes, Mont,, 52, 
spp., distribution, 651. 
trifoUorum, notes, Wahh.f’ol., 880. 
Sclerotium — 

l>a1atlcoXa, notes, 241. 
oryrae, notes, Ark., 880, 

Scorpions, venom, action, 555. 

Scottish Milk Agency, organization and op- 
ux’atlon. 500. 

Scraper for cleaning dropi>ings boards, de- 
scription, Ohio, 781. 

Scraplo in sheep, cause, Ky., 200. 

Scrotum, function, new <*vhieiice, 727. 
Scurvy — 

in Infants and adults, 107. 
juetahollsm In, 00. 
weight of organs in, 05. 

Sculfgerella immarulafa^ - 
control, 558; Oreg., 758. 
in greenhouse soil, emilrol, Pn., 855. 

Seji grapes, insects aff(‘cllng, 557. 
Hcdlnn*ntntIon — 

baclortal agencies In, 718. 
stu(lit‘s, 718. 

Seed — 

drill, oquallzation of dt‘plli of seeding, 
584. 

testing In England and Wales, 188. 
tests, Ndl., 229. 
tests in Sweden, 138. 
treatment fot cerottl smuts, 210. 
trcatmfcnt, rapid pickling method, 547. 
treatments, conflicting results, N.Y. 
State, 444. 

treatments, wetting with minimal pro- 
portions of liquid, 547. 

Sccd-corn maggot, studies, Oreg., 753. 
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Scod« — 

nTinlyscs, 40. 

Rt'rmhmllon, relation to cntalaso, 123. 
ftormlnaliou> rolullon to tempc'ralurc, 27. 
h.vbri(l, (lurinnnoy In, vSOS. 
huporiod, U.S.n.A., 125. 
inipiirllfr'H and dct< rinliiation of oriftin, 
530, 

lon/iovity, 228. 
inixturo probloiUM, 038. 
of Indian forest Kpeclos, nuiuLer ami 
wolijld, 742. 
pure, work, Mont., 720. 
sell* proloetion against d Is inf octants, 
524. 

soaking Ix'fore idnnting, effect, C40. 
weed. (k)ec Weed seed.) 

Soniesan, sfimnlatiou of hc<s1b by, 110. 

S< pf icemia — 

hemonliaiib*, In livestock, Oroi^., 770. 

1 <'Juorrliaaie, In swine, S7J». 

In foals, Ky., 206. 
pioi'la — 

a pit, ncliromatie variations in, 842. 
hypocIiorrtdiH n.ap., description, 20. 
Seruni preelpUatlon remtion, multiple ssones 
In. 73. 

StHiimo will, notes, 5t0. 

Hewuge — 

chlorlnatbm for od<jr control, 381, 
industrial waste, treatment, 070. 
treatment, cUemistry of, 201. 

Sex- 

ebromosomes, treatise, 325. 
determination at batching in fowls, 
728. 

function in fowls, detonulnatSon, 430. 
preponderance in sire’s off-spring, 111., 
221 . 

ratio abnormality In Drosopliila ob- 
«n/ra, 031. 

ratio In (lamlmsla, 034. 
ratio In Peromyscus, 034. 
ratio of offspilng of alcoholized male 
nile<‘, 812. 

rati OH in mice, relation to alcoholic 
trtatment, 33. 
r(*vorsal In hemp, 020, 
reversal in swtHd corn, control, 520. 
reversal In XlphophoruB hellvH, 325. 
sterlJlty and rtlmimitlve copulatory or- 
gans in f(>wlH, 120. 

Mexuality, premature, in farm animals, 404. 
Shasta daisy diseosc, 837. 

Shwp — 

black disease, cause, 871. 
blowflies la South Africa, distribution, 
502. 

blowfly, notes, 00, 

breeding, Ilampahlrc v. llamboulUet 
rams for, Mont., 701. 
color inheritance in, 324. 
cost of production, Ohio, S3, 
culling on basis of live weight, Mont., 
701. 


Sheep — Continued. 

diseases, parasitic, 807. 

(See also speoifio diseases.) 
fc('ding and breeding experiments, Can., 
664. 

feeding experiments, 111., 257; Mont, 
701. 

maggots, Australasian, parasite of, bio- 
nomics, 650. 

nocrosiH in musculature and myocard, 
574. 

parasites In Pennsylvania, prevention 
end C(mtrol, 872. 
pal•a■^ites Injurious to, 75. 
parasites, studies, Mont., 772. 
poisoning by milkweed, 478. 

(See also Livestock poisoning, 
Xdants, poisonous, and specific 
plants.) 

prodmtion, Miss., 850. 

IlnmbouiUet, wool production, U.R.D.A., 
465. 

retlculo-endcitholial system of, 574. 
stomach wonus in, Oreir., 774. 
stomach ^Yorma in, control, Miss., 850. 
surface ana, check formulas, 111., 238. 
urine, analysis, Ky., 200. 

{ii(c aho Ewes and Lambs.) 

Shcetiiig*«, wide cotton, anidysia, 198. 
Slu'ibeta, bacterial content, 573. 

Shingles, types, comparison, Pa., 342. 
Shipping fever. (Hee Pleuropneumonia.) 
Ships cairylng fruit, refrigeration coali- 
tions, 551. 

Slot-hole disease, studies, 552. 

Shrews, American long-tailed, taxonomic re- 
view, TT.S.D.A., 158. 

Shrubs, culture, 233. 

Silage — 

bacteriology, 852. 
clover, production, Minn,, 132. 
corn V. Napier grass for milk produc- 
tion, Fla., 174. 

crops, varl(4y tests, Orog., 731. 
monograph, 858. 

oat and i«ea, feeding value, Mont, 709. 
sunflower, feeding value, Mont., 789. 
Silicate soils, weathering prodacta, decom- 
position, 509. 

SUk— 

action of acids and alkalis on, 496. 
artlliclal. (Wee Kayon.) 
changing uses, U.S.D.A., 497. 
d<‘gumming, methods, 597. 
fabrics, weighted, effect of sunlight and 
perspiration, 598. 

insulation resistance, effect of humid- 
ity, 606. 

production in Germany. 844. 
protective agents against action of 
alkali, 509. 

Silks, dyed, testing for fastn<'ss to per- 
spiration, 208. 

Silkworms, genetic studios, 430. 

Silkworms, linkage group In, 480. 
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Silkworms, sez-linkcd translucent gene In, 
430. 

Silver benzoate test for olive oil, 14. 
Silviculture, Inteiiintlonal CoiiJiicas of, pro- 
ceedings, 641. 

outbreak In British (4uiaiu, 817. 
Sire’s transmitting ablllly, nieusiiriiwf, 111., 
202 . 

iSfirea* eya«etf«, natural enemies in Kurland, 
252. 

Sisal, production tests, Guam, 814. 
SitodJploPis mvselUuia and (Jonturlnia trlthH, 
(lifTerentiallon, 850, 

Sitophilus^ 

granaria. {See Granary weevil. 1 
oryzu. (Sfc Rico weevil.) 

Skeletal anomalies, lumin, inheritance, 32. 
Skim milk, types for ice cream, 001. 

Skin, penolratlou by ullr'i-vioiet rays, SOS. 
Sleep, effect on basal metabolism of cliil- 
dren, 290, 

Slugs, role In lobaceo laotalo transmisMlou, 
640. 

Slugs, salt-line barrier for, Guam, 845. 
Sminthurua viridia, economic status and bio- 
nomics, 840. 

Smoke Injury, control, 345. 

Smut — 

contiol by seed treatment, Cun., 347. 
diseases, cause and control, 149. 
fungi, pbys’ology and genetics, 8i0. 
(See alao Cereal smuts and apccifio 
Jioata.) 

Smynthurus vMdia, notes, 00. 

Snail, Kalutara, control, 830. 

Snakeroot, white, poisoning, toxic constitu- 
ent, 176. 

Snakes, North American, venoms, 003. 
Snout beetle on apple trees, 503, 

Social — 

organizations and agencies in North 
Dakota, N.Dak., 88. 

Scieiieo Research Ctaineil, report, 085. 
Sociology, rural — 
papers on, 88. 
treatise, 091. 

Sod, renovation, Mont., 7:i0. 

Soda, fungicidal properties, 4{), 

Sodium — 

arsoiiite as insecticide, 162. 
arsenlte, insecticidal value, Tenti., ICI. 
chlorate for crudlcutlon of quack gra-»H, 
336. 

fluoride, effect on urea determination, 
410. 

fluoride mixed with organic dlnltro 
compounds tor wood preservation, 
879. 

finosillcate application by airplane t« 
sugar canc, U.S.D.A., 250. 
fluosllicate, insecticidal value, Tenn., 
161. 

fluosllicate, toxicity, 248. 
fluosllicate. value, 366. 
nitrate, effect on phosphate and po- 
tassium avallabiUty, Ala., 120. 


Sodium — Con tlnuod. 

replaceable in soil, dotormlnation, 615. 
hilicalo, eir(*ct on iKirb'y yields, 623. 
slllcofluoildo, aubstiiute for, 111., 238. 
sullatc, effect of long-continued soil 
treatTUciit wiili, N.Y.Stato, 422, 
reoJilcH, h.vdroi 3 sis, Ailz., 515. 
Softwoo<L, Htruciure, 5U. 

Soil— 

al)o-abo, of Occldcnial Ncgma, 211. 
acldlly and liming, Oreg., 717. 
acidity detenuinalion, rfdo In rock 
phosphiiti* and lime tr(*ntmeiU, 22. 
acidity methods applle<l to soil survey 
work, 1J2. 

acidity, i>ai)(‘rH on, 507, 30S, 500. 

(8c'C (iLo Dlim*, Limestone, und 
Lilmiiig.) 
ads(»rbnon, 507. 

analysis, inechnidcal, application to 
fc5wis<j agricultun*, 330. 
anuliJf, nu‘(*liaal(‘al, papera on, 508, 
513, 514. 

aiialyds un(b‘r Held conditions, 509. 
Imclcrlrt — 

ami fertility, 713. 
eff<*c( of lime nitrogen, 714. 
effect of plant growth, 714. 
intimation from stained tlhn-., 714. 
mUroscopic nicMiod of stmly, 20. 
papers on, 510. 

bacteriology, studies. Del., 71 1. 
biology, nudhods, 511, 
boring apparati's, description, 711. 
colh)]<ls, ad.sorp(ion l>.v, 599. 
colhdds and water, relation, 599. 
c<»’loidM, quantity und qnallt.v, deter- 
minution, 115. 
colors, p.iiHM'S on, 512. 

<<mii)ouiJdM involved in base' exchange 
reactions, 533, 

conditions In Liimslckle und myCslckle 
soils, 574. 

cultures, ph.\ slologicnl bniance In, 
experhueiilal study, 720. 
dencbmcie.n elect rodlaly sis itt studies, 
500. 

erosion, papers on, 513, 

erosion, Htudi<»s, 713. 

extracts, specHlc eomiuctlvItleH, 712. 

exlracts, uniform priparutiuii^ 007. 

fcrtUlty-- 

uiid colloidal bchnvler of soils, 23. 
chemical dot i'l'mination, 514. 
effect of soil relief, 803, 
experiments, Can., 25; Pa., 25. 
relation to bacteria, 713. 
sludhM, 507, 511; 111., 212; Minn., 
119; Orog., 716, 717; Pa., 317. 
formations In drilled wtUs, notes, Kla., 
190. 

fungi, papers on, 510. 
fungi, summary, 11J4. 
hygroacoph'lty, effect of fertilizers, 21. 
loachlngs, ch< mical oharacterlstlce, 
507. 
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Soil — Continued. 

uinp of Iberian Tonlnsula, 508. 
iiiiipH, pnptTs on, 512, 613. 
maierlnl layer, earlli's, dynamic forces 
in, 500. 

niicroliloloj^, 507. 
niolBturo — 

coudi lions, relation to plant 
Ki’owth, 721, 

eritlcal. In plant life, IIG. 
oqiil valent, factors affecting, 608. 
problems, Wasb.Col., 877. 
relation to cultivation and plant 
growth, 611. 

retention In soils, Ark., 803, 
studies, 712. 

study, application of capillary po- 
tential to, 712. 
nomenclature, papers on, 612. 
profiloH of various countries, papers on, 
512. 

profiles on flozira Beaearch Farm, 711. 
profiles, scheme for study, 507. 
roatMlon and nltrocren fixation, corre- 
lation, 421. 

reaction as indicators of weeds, 713. 
reaction studies, papers on, 608, 614. 
pe«»,Ions, climatic, of European coun- 
tries, 508. 

salinity and stand in cotton, 328. 
science fundamentals, textbook, 18. 
Science, International Congress, pro- 
cecdlims, 507. 
science, treatise, 207. 
sifter for hubterruiiean Insects, 660, 
s<»latlon research, papers on, 609. 
structure, new m(*thoa of study, 712. 
structure, stability, factors affecting, 
711. 

survey In — 

Alabimn, t'herokee Co., U.S.D.A., 
20f). 

Idaho, Minidoka arca^ n.S.D.A., 
017. 

Iowa, Iowa, 210. 

Michigan, Ogemaw Co., tJ.S.D.A., 

211 . 

Nevada, Moapa Valley area, U.S. 
D.A., 18, 

North ('avoUna, Butherford Co., 
1T.S.1>.A., 802. 

8tm Itiver irrigation area, Mont., 

lie. 

'fexus, Harris Co., TT.S.D.A., 815. 
Wisconsin, Green Co., U.S.D.A., 
211 . 

surveys, use in forestry, 613. 
temperature — 
at Qiza, 802. 

effect on cotton, Fla,, 161. 
measuring, Importance of, 709. 
records at Arlington Farm, 608, 
studios, S.C., 734. 

typo, effect on composition of plant 
juices, 209. 

types, climatic, of Czechoslovakia, 10. 


Soil — Continued. 

types iji Spain, distribution, 608. 
types of various countries, papers on, 
612. 

types, relation to exchangeable cal- 
cium and magnesium in, 208. 
types, Bumaiiian, pU determination, 
600. 

water. (See Soil moisture.) 
zeolites and plant growth, Arlz., 616. 
zeolites, studies, 609. 

Soil s— - 

absorption of iron and aluminum by, 
610. 

air-dried, reaction, 608. 
air-drying, effect, 60S. 
alkali, {lace Alkali.) 
and fertilizers, 26. 
arable, formation, 711. 
as regional element, 613. 
base unsaturation in, 609. 
bog. (f^ee Bog lands.) 
buffer action in, mechanism, Del., 713. 
calcareous, determination of replace- 
able bases in, Arlz., 604. 
classifiention, papers on, 512, 613. 
colloidal behavior and fertility, 23. 
colloidal behavior, effect of exchange- 
able basoM, 609. • 

composition, relation to water extract, 
619. 

constant phenomena in, 509. 
cultivation, art and science of, 221. 
degrees of ^.aturatlon of absorbing com- 
pl(»x, humus-zeolite, 500. 
deteriorated tropical, improvement, 622. 
development from acidic and basic 
rocks, 512. 

differentiation into mapping units on 
unifom basis, 607. 
distribution in United States, 710. 
effect of fertilizers on exchangeable 
cations in, 422. 
electrodialysis, 620. 
exchangeable hydrogen In, amount and 
avidity, 509. 

fallow, nitrates in different layers, 421. 
Finnish, properties, 618. 
gi»ology and mineralogy of, 617. 
luMivlng, cause, 378, 
iuoeuliillon. (See Legumes, inocula- 
tion.) 

Kansas, base exchange studies, 509. 
lime requirement for definite pH value, 
419. 

lime requirements, determination, 22. 
lime requirements, measuring, 622. 
long cultivated, changes in, 511. 
marsh. (See Marsh.) 
maximum molecular moisture holding 
capacity, dstenninatlon, 608. 
microscopical and bacteriological exam- 
ination, 010. 

mineralized, soil solution formation, 
018. 

moor. (See Moor and Feat.) 



992 


EXPEBIMBNT STATION BKCOBD 


IVol. CO 


Soils — Continued. 

muck. (See Muck soils.) 
ultroffon conient. (*Sfre Nltriflcftlion 
and Nitiogcii.) 

nutritive luntorinls, dolorinluailon, 507. 
of Chile, ficuosis, 010. 
of Dolftwaro, loactlon studios, r)<‘l., 310. 
of Henry County, class! Ocut Ion, 111., 
637. 

of Mediterranean r<*gion of Franco, 
508. 

of North Carolina, studies, N.C., <>18. 
of Ohio, residual sandstone and shale, 
Ohio, 117. 

of Prince Edward Island, analyses, 10. 
of Ehode Island, E.I., 18. 
of South Carolina, mineials in, S.C., 
708. 

of Trenton area, comiwblllon, N.J-, 110, 
of Whlteaido County, studies, 111., 209. 
of Takimii Valley, water relations, 277. 
orgiiiilc matter in. Organic 

matter.) 

peat. (See Pout.) 

pH of, relation to plant distribution, 
027. 

pH value, ctEcct of fertilizers, 22. 

• poor in lime, terlilizalion, 720. 

productive, type of bacteria in, 
N.Y.State, 420. 

pioductivoness, effect of pulverizing 
and drying, 514. 

properties, rehitlon to exchangeable 
cations, 115. 
protozoa In, 81G. 

saturation capacity, methods of deter- 
mination, 708. 

sterilization by heat for glasshou.«os, 

21 . 

studies, Conn.Htutc, 710; Fla., 320; 
Tonn., 110. 

studies at Hood Ulver, Oreg,, 710. 
studies, hydrometer mol bod, 38. 
studies in Japan, 507. 
suction force, 508. 
swamp. (See Swamp.) 

Szlk, in Hungary, vogc^talion, 513. 
textunU classldcation, 508. 
texture, index, 711. 
volume weight, 315. 
water In, velocity of movement, 075. 
with restricted drainage, colloidal 
fraction, 510. 

Solar- 

activity, 28-month period in, U.S.D.A., 
314. 

radiation on land and sea, X7.S.D.A., 
506. 

Solutions, nutrient (See Culture media.) 
Sorgo — 

varieties, sirup production, Ark,, 812. 
variety tests, Ark., 812; Miss., 84; 
Okla.. 485. 


Sorghum — 

foitillzer and legume experiments fol- 
lowing, 431. 

held experiments wiili, 7.35. 
grain, luirvesling, TT.S.D.A., 220 
gr.iin, lU'W varieties, Oklu. Panhandle, 
735, 795. 

grain, plant clinraetcrs and yield in, 
431. 

grtiin, use in silage, S (3., 770. 
grain, variety tests, Ark., 812; Miss., 
31 . 

lie.id smut, stud^e^ 350. 
niid«;e, eontrol, IT.H.H.A., 350. 
roots, rehillon to Inoiogleal processes, 
135. 

soed-eoat structure and color inherit- 
ance, 628. 

variety tests, Fla., 130; Okla., 435. 
(S(c also sprcifle Unde.) 

SorosiiorUtm - 

pastmUj notes, 510, 
rcilUnum, notes, 150. 

South ('arollna Station, repoit, 795. 

Sows, brood — 

and Utter, feed and enre, Wis., 400. 
elfeet of velvet beans, Ala., 171. 

(Sve also Pigs.) 

Soy bean — 

hay, jleld, relation to Hecsllng rate, 

111 ., 202 . 

mo*il, feeding value for chicks, 111., 

200 . 

meal v. herring meal for milk produc- 
tion, WasU.Col., 802. 
milk diet of an infant, eff<‘Ct, 492. 
oil meal, feeding value, N.C., 303. 
seisl, inoculation, Ky., 223. 
seed, vitality, effect of storage and 
mochani(‘al Injury, 220. 

Soptoria loaf spot, stK‘d treatmi’iil for, 
Pel., 744. 

Soy beans— • 

as toriigc crop, P.U., 731, 
as grei‘n manure, (‘ffccl on crop yields, 
Ark., 803, 

color, effect ou hogs, Ain., 170. 
cooking for pigs, effect, Ohio, 402. 
culture experiments, Mont., 720; 
Ohio, 080. 

effect ou milk tlnvor, 111., 202. 
germination studies, 27. 
ground, for poultry, Del., 700. 
harvesting methods in Virginia, 81. 
inoculatiou cxperlmeutH, 382. 
inoculation studies, Iowa, 38. 
marketing, 111., 282. 
nodule formation, effect of fortlliztis, 
833. 

oil content, inheritance, 111., 223. 
phosphorus in, 204. 
protein metabolism, 518. 
response to manganese, N.G., 819. 
rOlo in soft pork, XU., 259. 
seeding experiments, 111., 228. 
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Soy beans — Continued. 

variety tests, Alaska, 728; Ark., 812 
fJa.Constal IMain, i:'>2 ; Guam, 8i:5 
Til., 22;j; Mivs., 31; Ohio, C30 
Orog., 731. 

whole, foodliig value, 111., 251. 

Sparrow, eliippiug, foot cllsoiwe of, C73. 
Sp<*etroi)]voloii»*l(‘r for accurate dotormlna- 
thm of eolor, fiOS, 

Spelt, vniiety tests, Ariz., 133. 

Spermatozoa — 

in male genital trad, longevity, 325. 
reproductive en parity, effect of high 
temperature, 727. 

Sph.’ieriace.ie, new or critical, 216. 
Sphaerioidaeeae, new or critical, 216. 
Hp?iacropsl8 malonm, achromatic varia- 
tions 111, 642. 

HpJiaei'ositlhc — 

mnsarum, notes, 344. 
notes, 247. 
f^pha( rotJtrf^a — 

humtili, notes, 315. 
mnriilariH^ control, 40. 
ffphruophorus waidia, (Hee Corn billbug.) 
^‘plea^ia, notes, 102. 

Spider, hourglass or black widow, studies, 
657. 

Spider mile, (/7ee Tied spider.] 
fiplders of Porto lilco, synopsis, 852. 
Splnneh— - 

as supplements to white bread, nutri- 
tional value, 101. 

composition and losses of iron In cook- 
ing, 190. 

Sp!rocTia<‘ta sopdlamm, studies, 657. 
f’fporoirUhum cihi, notes, 344. 

Spray — 

reflldu(* on apples, 640. 
residue rtmioval from pears, 560. 
schedulcM, N.,T., «23. 

Hprend<*rs, (bwelopment and action, 
Oreg., 73S. 

Spraying, dust. (Kee Pnstlng.) 

Spraying mat (’rials, efllcney and safety, 
Mleh„ 438. 

(A’ec <tlHO 1 hint lag and Apples, Pota- 
toes, etc.) 

Hpraya — 

contact, testing, 101. 
coppor, (t^ea ('opper.) 
dormant winter, 60. 
oil, effect on apple foliage, Wash Col., 
821. 

» (ftcc also Insecticides, Fungicides, and 
specific form*) 

Springs, testing, (experimental apparatus, 
880. 

Spi uee — 

Norway, spacing experiments, Pa., 842, 
Norway, stoma tal opening, relation to 
earhon dioxide intake, 442. 
rot, studios, 58. 

torlrlx on omamontal trees, Mich., 63. 
trees, ('ffect of calcium chloride, Conn, 
State, 748, 


Sprue, paper on, 197. 

Squashes, summer, inheritance in, Conn. 
Storrs, 526. 

Squirrels, ground, control with poisoned 
bails, 1G2. 

St. John’s wort, biological control, 60. 
Htagonobpota alchcnitllao u.sp., description, 
29. 

Stains on fabrics produced by May flies, 
icmoval, 500. 

Standaid of living on farms, treatise, 880. 
Standardization progress and problems, pa- 
pers on, 682. 

Starch — 

manufacture, monograph, 20G. 
producclou in potato leaves, 619. 
Starlings, Euiopean, in United States, 
US.D.A., 556. 

Starvation period, effect on hog carcass, 
Ala., 170. 

Steel- 

magnetic properties, effect of repeated 
stresses, 582. 

zinc-coated, corrosion test methods, 
582. 

Steelwork, constructional, handbook, 376. 
Steers — 

changes in body measurements during 
fattening, Tex., 254. 
fattening, Mont,, 760, 
feeding different amounts, effect, 111., 
266. 

feeding experiments, 863; Ohio, ICO; 
S.a, 761. 

mature and Immature, carcass <mm- 
parlsons, Mo., 465. 

winter feeding and time of marketing, 
Ala., 169. 

wintering, Ky., 266. 

(Bee also Cattle.) 

Siegomyia, (Bee Yellow-fever mosquitoes.) 
Stellenbosch-EJscnburg College of Agricul- 
ture, 708. 

Stem eelworm, note's, 431. 

BtepJianurus dentatus — 
in swine, Fla., 176. 
in urinary bladder and ureters of host, 
873. 

lifo history notes, 665. 
life history study, P.R., 774. 

Stereogene as hereditary unit, 428. 
Sterility- 

gametic, cause, 810. 
in apples, studios, 840. 
in asters due to disease, 837. 
in cattle, 473. 

In cows in South Africa, 674. 
in mares, bacteriology of reproductive 
organs, Ky., 776. 
in rice grains, 546. 
of phanerogamic plants, 810. 
relation to vitamin A defldency, 293. 
Sterols — 

and lipins as soarces of error In but- 
termilk tests for fat, 818. 
color tests for, 790, 
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Stock. (iSfec IiiTcstock.) 

Stock foods. {Bee Feeding stuffs.) 

Stockyards fever. {Bee Septicemia^ hem- 
orrkagic.) 

Stomach worms — 

In lamhs, control, 111., 272. 
in sheep and goats, Oreg., 774. 
in sheep, control, Miss., 850. 

Stone and gravel, standard abraslou t<*sta, 
relation, U.S.D.A., 278, 

Straw litter for poultry, forced clreulat Ion 
of heated air for, Wcst.WaRh,, 700. 

Strawberries — 

breeding, West.Wash., 740. 
breeding, and falfe hybrids of Mlllardet, 
028. 

breeding experiments, 541 ; Oreg., 788. 
culture exporimentfi, Tenn,, 140. 
culture in California, 825. 
cytological and genetic fatudies, 125. 
fertilizer experiments, Ala., 130; Can., 
540. 

fruit bud Initiation in. Pa., 388. 
nautbois, hybrids of, 311. 
insects affecting, control, M’o., 1 01 . 
nutritional studies. Can,, 639. 
overhead irrigation, 111., 230. 
production and marketing, Mo., 078. 
production in Michigan, Mich., 341. 
shipping experimtmts, Fla., 148. 
varieties, Fla., 139. 

variety tests, Alaska, 730; Mlun., 140. 

Strawberry — 

crinkle, notes, Oreg., 746. 
crown borer, notes, 651. 
crown moth, notes, Oreg., 763. 
diseases, Fla., 148. 
diseases and pests in Ijoulsiana, 553. 
leaf rollers, notes, Oreg,, 753. 
plants, topping, Orog., 730. 
root weevil, oil barrier for, Oreg., 754. 
root weevils, studl<*s, Oreg., 758. 
roots and rooting habits. Can., 038. 
fleodlimgs, notes, Can., 540. 
witches’ broom, note's, Oreg,, 745. 

Stream pollution in Wisconsin, 676. 

Streptococci— 

action on casein, N.Y.State, 427. 
biochemical reactions, N.Y.State, 427. 
chain formation, effect of medium, 
N.Y.State, 427. 
classification, N.Y.State, 428. 

Btreptooocoue laotie. Inhibiting effect on 
Laaftotacillue ItulffaHcus, 772. 

Btroptofhrim coredUnus — 

grovrth as index of vitamin B, 412. 
growth factor for synthesis by Menin- 
gococcus, 412. 
growth studies, 411, 412. 
relatttn to antineurilic vitamin, 412. 

Btrongylue equinua, parasitic life history 
studies, 669. 

Struma coUoides In bovines in Transvaal, 
674. 

Substructures, pressures under, 779. 


Sucroso and lactose solutions, solubility re- 
Intioiiships, 503. 

Sugar boot — 

bacterinl pocket dlsoaso, 213. 
liKlnslry, trcntls'e, 31), 
noma lode cysts, other nematodoH in- 
habiting, 615. 

(Bee alHO Reel.) 

Sugar beets — 

nnalyses, Can., 35. 

bolting In, 538. 

cort of production, 84. 

culture oxperimenlH, 536; Orog., 731. 

culture in (Jormany, 4.36. 

effect of acid soils, 536. 

effect of reniovnl of l(*aves, 637. 

experiments, Mont., 0.36. 

In Irish Free Slate, experiments, 435. 
Phoma hetae affecting, 1.50. 
pi eduction In Europe, 4;»6. 
refractometer selection, 226. 
rotation experiments, Mont., 730. 
Russian, variety tests in America, 536. 
variety tests, N.Dnk., 34. 
yield ant! plant population In, 530. 
Sugar cane — 

ai>hid, yellow, ouf break In Britlsii 
(liiinnu, 847. 

borer egg porusltes, notes, 656. 
borer, paroKito of, Fla., 166. 
bona* parasUes, introduction Into 
Louisiana, 8*18. 

borer, tachlnid parasite of, 240. 
breeding experiments, r.R., 731. 
culture experiments in Philiiipineh, 
827. 

culture, treatise, 530. 
disease, new, 834. 
di-soasts, 244, 341. 
diseaseH in Quetumlnnd, 540. 
experiments, 227. 
ferliiizer experiments, .30. 

Fiji disease In gueeuBlaud, 838. 
froghopper injury, relation to Uiw 
status of soil, 623, 
g\imuilng di aume, notes, 34 i. 
hybrid socdlings, IMh, 731. 

Insect pests and para sit e.«<, 00. 
insects of the world, 66). 
juice and gur, nunllty, <*ffoct of fer 
tlllzcrs, 227. 

leaflmpper, notes. Miss., 1G3. 
mosaic disease, notes, 546. 
mosaic, etiology and control, prize to 
discoverer, 600. 

mosaic resistance, leaf adaptation for, 
152. 

moth borer, cuntaol by airplane, 
U.S.D.A., 260. 

moth borer, estimate of loss from, 550. 
moth horcr, papers on, OO. 
moth borers, egg parasites of, rearing, 
252. 

mottling disease. (See Sugar cane 
mosaic.) 
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Sugar cane — Continued. 

paraaitofl, liUroductlon into West In- 
dies, 262. 

P.O.J. 2725, claaracterislics, 304. 
pollen, longevity, 817. 
root disoabcs, 214. 

root sliidlea In soil drainod by lilo, 335. 
roots, ilibtrilaiLlon, olTect o£ firtllizerfi, 
305. 

roots, dihlribntlon in soil, 334. 
seed, i.torngo and gormlnalion studies, 
33 i. 

yolls, managoment, P.R., 719. 
.sprouting, offoot of anesthetics, 28. 
str<‘ak distMiRO, notes, 540. 
iopA and root syaieni, etfect of sub- 
soil ri‘rlillzation, 335. 
trash in soil, 511. 
virioties in Cuba, 537. 
varloliea in Java, 220. 
yellow .slripi*. {I3(e Sugar cane mo- 
saic.) 

Sugar - 

MxperimtuU Station of Java, report, 
135. 

indii.stry In Hawaii, 436. 
indu.stry in I'hllipplncs, 383, 436. 
Sulfate nijsorptlon by cotton seedlings, 425. 
Suit’* te of ainiiionla. (See Ammonium sul- 
fate.) 

Sulfur- • 

dollcleney of soils, detection, 511, 
efTccl on alkali soil, Calif., 818. 
experiments, summarized results, Oreg., 
716. 

in Husponslons of activated sludge, oxi- 
datlOQ, 122. 

mixtures. (Sec Lime-sulfur.) 
oxidation, effect of accelerators, 514. 
sprayed on fruit, cause of swelling of 
cans, Oreg., 745. 

sprays, injury to peaches, Tenn,, 140, 
utilization by unlmnls, 853. 

Sulfuric ncid^ — 

merc<*rization of cotton by, 406. 
spray for wml control, Ariz., 4,37. 

Hun spots and annual rainfall In New Zea- 
land, 418. 

KtindrI, volume tabl(‘S for, 743. 

Hnnllowor— 

downy mildew, notes, 645. 
silage. (See Silage.) 
wilt, control, Mont., 52. 

Sunflowers — 

nkencs of, N.Dak., 41. 
culture experiments, Minn., 132 ; Or^., 
731. 

effect of X-rays, 627. 
fertilizer experiments,, Oreg., 183. 
water utilizatisn during growth, 214. 
Sunlight — 

off(‘Ct on silk taffotas, 508. 
ultra-violet rays, biologically active, 
322 . 

(SCO alHO Light.) 

Sunshine, antirachitic effeert, seasonal varia- 
tion, 604. 


Superphosphate — 

and Rhcnatila phosphate, effect on soil, 
511. 

effect on soil reaction and growth of 
alfalfa, 609, 

Suprarenal insufficiency, studies, 826. 

Surra — 

In a pack of foxhounds, 371. 
problem, zoological contributions, 850. 
studies, 475. 

Swallow bug, studies, 61. 

Swamp forests, growth, effect of drainage, 
U.S.D.A., 47. 

Swede wet rot, notes, 448. 

Swedes, fertilizer experiments, 26 ; Oreg., 
731. 

Swedes, variety tests, Minn., 182. 

Sweet clover — 

as dry-land pasture, Mont, 730. 
culture experiments, Minn., 132. 
cutting tests, Ohio, 636, 
disease, 477. 

establishment in blucgrass pastures, 
436. 

green manure, lime of plowing under, 
111., 223. 

hay, moldy, danger from, 111., 255. 
natural crossing between white and 
yellow flowered, 420. 
nurse crops for, Minn., 1.32. 
pasture, efficiency, 111., 255. 
seed, hard and so^, effect of high pres- 
sure, 538. 

seed, impurities and determination of 
origin, 589. 
variety tests, HI., 223. 

Sweet corn — 

breeding, 111., 231. 
breeding experiments. Can., 639. 
culture experiments, P.R.. 740. 
early, variety tests, Ohio, 741. 

Golden Bantam, selection studies. 111., 
230. 

seed treatment with mercury com- 
pounds, effect, 350. 
sex reversal in, control, 526. 
suckerlng, effect on yield, Can., 540. 
varieties, Can,, 639. 

(See also Corn.) 

Sweet pea groenhousd soil, symphilids in. 
Pa., 355. 

Sweet peas, notes. Can., 630. 

Sweet potato- 

black rot, seed bed control, Del., 744. 
disease control, Tenn., 152. 
disease resistance, Ala., 152. 
flea beetle, notes, Tenn., 161. 
nematode disease, notes, 53. 
pox disease, studies, Del., 744. 
storage houses, heat and ventllortlon, 
control, 879. 

Sweet potatoes — 

composition, factors affecting, Ala., 130, 
culture experiments, Ga.Coastal Plain, 
132. 

fertilizer experiments, 135; Ark., 818; 
1 Ga.Coastal Plain, 132 ; Miss., 84. 
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Sweot potatoefr— “Contlimed. 
marketing, Del., 781. 
molalTiro removal, Wash. Col., 816. 
pliotoperiodism of, 025. 
btorage expcriinonts, Ga.Coaatal IMaln, 
132. 

\aiicty <0413, Oa.Coaatal l‘lain, 132; 
Guam, HI 3; Orog., 731; Wash.Col., 
814. 

Swine — 

diseases, hematological btudioa, 065. 
fertility in, 727. 
fever, Bast Atrlcan, notes, 470. 
stomach worm, life history notca, 065. 
syucophalus thoracopagUH monster In, 
32. 

(See also Pigs.) 

Sycamore authracnose, notes, Mich., 58. 
Symbiosis In plants, 123, 

Sympliilids, control, Oreg., 753. 

Symptomatic anthrax. (Soc lilac kleg ) 
Synantliedun mUlam, notes, Oreg., 753. 
Hynanihedon spp., notes, 051. 

8vnohytrlum endoMoi i( tim sporangia, dura- 
tion of rcbt period, 510. 

Byncta aCblda, notes, Oreg., 762. 

Syngamua laryngcua In the goat, I\R., 774. 
Byngamua tjachca Irum starling, infoctloiii 
of chickens with, 672. 

Syrphtis flies as aphid predators, 550. 
Syrrhaptoocus new genus, erection, CIO. 
Syaiena Uanda* {8eo Flea beetles.) 

Syatena taeniata, (See Flea beetles.) 
Tabanidae of Canadian prairie, bionomics, 
661. 

Tabanids, transmission experiments in Su- 
matra, 850, 

Tahanua dt7iatu8 and T, mWua, transmis- 
sion of surra by, 860, 

Tabariimo in giiinoa pms, 371. 

Tachiuidae, Britisli, 662* 

Taenia kraVhel in deer, Oreg,, 774. 

Tnenlasls cine to Davahua ptoglotthia, en- 
zootics, Ky., 205. 

Tamlolhript, inconaeqw^na, (See Pear 
thripfl.) 

Tapewoim, broad, of sheep, Wyo„ 776. 
Tapeworms — 

in rabbits, 276. 

of poultry in Washington, 181. 
Tapinoma sessile, biology, 250. 

Tarlft— 

on animal and vegetable oils, 884. 
problems of United States, S88. 
Tarnished plant bug, transmission of virus 
diseases by, 243. 

Taro— 

Penang, cormel size, P.R., 732. 
production tests, Guam, 814. 

Tax delinquencies In northern Wisconsin, 
Wls., 80. 

Taxation — 

and public finance, S.Dak., 284. 

farm, Pa., 384. 

farm, in Philippines, 587. 


Taxation — Continued. 

for public bchools, state s.v stems, Mls- 
conslii plan, 8S7. 

income v. property as soureo of schom 
rovcime, 5H7. 

of Delaware farms, Del., 781. 
rural, In Ohio, Ohio, ISt. 

Taxes on farm propiu’ly, eolloetlon, N.Y. 

Cornell, 85. 

Tc^a — 

as Houree of vitamin 501. 
hllster blight in Surma Valley, 361. 
diseases, 240. 
gray blight, Htudies, 610, 
pruningK, d(‘eoinpositioii and nitrifica- 
tion, 718. 

Teetoooris llncola, notes, 557, 

Teeth— 

decay, factors In, 02, 
structure, elTi cl of diet, 503. 

TelvnomuH — 

fanat^ biology, 56 1. 

mrgareyhalu'i, an egg para** it e ot green 
pumpkin bug, 561. 

Temperature— 

condithms in refrlg(‘rate<l Iiolds of 
ships carrying fruits, 551. 
effect on flower and fruit prodnotion in 
plants, 800. 

low, pigment formation by, 220, 

(Sev al<*o Climate and Soil tempera- 
ture.) 

Tennessoo Station, report, lOt). 

Tennesscf* University, notes, 400. 

Tcrmltes^ — 

and architecture, 810. 
in hullding.s, control, 61. 
of Bolglau Congo and Cameroon, 103. 
problem In the Paellie, 6*10. 

Terpin hydrate, detcnnlnatlon In terpin hy- 
drate elixir, 615. 

Torraciiif^— 

notes, 111., 270. 

to prevent erosion of farm lands, 181. 
Tc‘Stes - 

comixmsutory hypertrophy !n co<*kerels, 
326. 

eryptorchld, fnt(* of germinal epithe- 
lium, 325. 

cryptorchi<I, tcrotal replacement and 
recovery of normal activity, 325. 
degenerative eUanges, <*ffeet uP vitamin 
B de/icJency, Iflfl. 

of pigeons, off<‘et of inanition and 
vitamin B d<‘flclency, 60*1. 
quantitative stutlies, 530. 

Testicular grafts in castrated rats, effect 
on activity, 326. 

Tetany and rickets, 404. 

Tetany of children and adults, 107. 
Tetracnemua n.sp., notes, 456. 

Tctraleurodea avculfae, notes, 500. 
Tttranychua irlariua, (See lied spider.) 
Totraploidy In ferns, experimentally in- 
duced, 520. 

Texas College notes, 400. 



1029] 


INDEX OE SUBJECTS 


997 


Texas fever. (See Plroplasmosis, bovine.) 
Texas Station^ notes, 499. 

Textile fibers — 

changing uses, U.S.D.A., 497. 
structure and behavior, 96. 

Textiles— 

dyed, fastness to washing tests, 406. 
electrical conduction in, 696. 
goTernmont publications, 495. 
liglii fasl-iiess, standardization of tests, 
598. 

(ii€Q also Fabrics.) 

TheiUiHa dispar, notes, 575. 

Thelohania cpJiestiae n.sp., description, 652. 
Theo^al^ia incidens larvae, effect of feed- 
ing period on sex ratio and size, 458. 
Theophylline, ingestion, effect on uric acid 
excretion, 103. 

Thielavia basicola^ 

resistance of tobacco to, 550. 
studies, 153. 

Thistle, Canada, eradication experiments, 
41. 

Thresher, self-cleaning, for single plants, 
781. 

Threshing with electric power, 882. 

Thrips — 

on bananas, 559. 

yellow, on cotton, studies, S.C., 755. 
Thrips tabaci — 
notes, 444. 

transmission of tomato disease by, 835. 
(ffee also Onion thrips.) 

Thymol, effect on urea determination, 416. 
Thymus feeding, effect on feathers and pig- 
mentation of chichs, 532. 

Thyridopteryx spp., notes, Tex., 164. 
Thyroid feeding — 

effect on feathering in chickens, 532. 
effect on insect metamorphosis, 247. 
Thysanoptera, Austi'alian, records, 61, 650. 
Thysanosoma ucHnioides, notes, Wyo., 776. 
Tick fever. {See I'lroplasmosls, bovine.) 
Ticks, winter or moose, outbreak in Sas- 
katchewan, 657. 

Tillage — 

implomont design, relation to soil prop- 
erties, Ala., 182. 
problems, WaBh.Col., 877. 

Timber — 

as valuable farm crop, Mich., 442. 
depletion, prices, and concentration of 
ownership, U.S.D.A., 48. 
hemicelluloses, constitution, 416. 
of small landowner, ntilizatlon and con- 
version, 828. 

trees, commercial, of Malay Peninsula, 
348. 

{Bee also Lumber and Wood.) 
Tlmberland tax act, Pearson, operation, 
Mich., 442. 

Timbers, Australian, grown in South Africa, 
827. 

Timothy- 

hay, digostibility by steers and sheep, 
XU., 266. 

74610--29 8 


Timotliy — Continued. 

hay, energy value for sheep, HI., 659. 
seed, impurities and determination of 
origin, 539. 

V. alfalfa hay, net energy value, 111., 
268. 

Tiphia — 

popilliavora, parasite of Japanese 
beetle, 663. 
spp., notes, 568. 

Tiphodytes gerriphagus, life bistory and 
bionomics, 656. 

Tlpula sp., notes, 161. 

Tires, pneumatic, coeflicients of friction, 
683. - 

Tissue juices, toxicity for cells of the 
tissue, 521. 

Tobacco — 

acreage, N.C., 788. 
angular leaf spot, control, Ey., 239. 
black root rot, studies, 153. 
black shank, resistant varieties, Fla., 
153. 

commercial, and cured leaf as source 
of mosaic disease, 53. 
culture, Fla., 136. 

culture experiments in Philippines, 327. 
Dell, fertilizer experiments, 186. 
disease in Hungary, new, 550. 
diseases in Mauritius, 350. 
diseases, notes, Sla., 158. 
dust, preparation of nicotine extracts 
from, N.T.State, 463. 
effect of radium treatment, 338. 
Experiment Station, report, Fla., 152. 
fertilizer experiments, Ga.Coastal Plain, 
132; Pa., 827; S.C., 732; Tenn., 133. 
trenching, studies, Ey., 53. 
Growers Cooperative Association, 
growth and failure, 688. 

Havana seed, topping and suckering, 
Conn. State, 736. 

industry, studies, Conn.Storrs, 586. 
infection with white-pickle mosaic of 
encumber, Conn. State, 743. 
Inheritance of characters, 128. 
leaf bases, formation, 126. 
marketing, Ey., 784. 
marketing, cooperative, Ey., 888. 
microanalytical studies, 416. 
mosaic, control, Ey., 54. 
mosaic, effect on yield and quality, 68* 
mosaic transmission by sings, 646. 
mosaic, types, Ey., 289. 
mosaic vims multiplication In de- 
tached leaves, 645. 
powdery mildew in Crimea, 54. 
research at institute at Krasnodar, 436. 
resistance to Thtelaxia hasiookt, 550. 
ring-spot disease, stndles, 645. 
variety tests, Ga.Coastal Plain, 182. 
virus diseases, studies, Ey., 289. 
white, cause, 834. 
wildfire, notes, 546. 
wildfire, studies, Pa., $44. 

Toheroa, canned, vitamin A in, 98. 
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TomaspU saecJiarina, stufllps, 660. 

Tomato — 

bacterial canker, notes, West.Wasli., 
746, 

bacterial disease, Oreg,, 745. 
breeding for disease resistance, Tcnn., 
168. 

disease, studios, 834. 
diseases In Canada, 163. 
fruit worn, control, S.C., 755. 

Grand Rapids diseubc, notes, Wash.Col., 
830. 

leaf mold, notes, 344. 
mosaic, filtration and Inoculation ex- 
periments, 448. 
mosaic, notes, Fla., 147. 
nallhead rust, notes, Fla., 147. 
plants, ionizable constituents, effect of 
pH of soil, 208. 
spotted wilt, notes, 163, 834, 
spotted wilt, studies, 360. 
wilt, cause, 444. 

wilt resistant yarietlos, 111., 231. 
Tomatoes — 

breeding experiments, Can., 680 ; 
Wash.Col., 821. 

canning quality, effect of fertllizcrK, 
Pa., 338. 

carbobydrate-nltrogen ratio In, effects 
of pruning, 232. 

catalase activity, relation to soil re- 
action, 823. 

cold storage studies, 641. 
crosses, yields, Guam, 820. 
culture, Mont., 737. 
culture experiments, Tenn., 141. 
culture experiments in New South 
Wales, 232. 

effect of increased carbon dioxide, 320. 
effect of increased length of day, Ark., 
820. 

fertilizer experiments, Ala,, 130 ; Ark., 
820 ; Fla., 130 ; N.Y.Cornell, 141. 
growth, relation to nitrogen and carbo- 
hydratew in organa, N.J., 438. 
haploid mutant In, 627. 
linkage In, 627. 

Marglobe, notes, HI., 231. 
nutrition, 839. 

paper mulch experiments, Can., 030. 
pollination, Oreg., 738. 
pruning, Mont., 737. 
pruning, effect on ripening, Pa., 337. 
pruning studies, 828. 
quality, effect of soil moisture, 10. 
ripening, effect of ethylene, 822. 
ripening, effect of sunshine and fruit 
shape, 480. 

ripening, effect of sunshine and fruit 
shape, correction, 741. 
under Vita glass, 232. 
varieties, N. Dak., 41 ; Pa., 837. 
Tomibiella, notes, 162. 

Torfrte— 

notes, 248. 

pronubaita, parasites of, 666. 


Torula — 

laoiie, notes, 864. 
rosea, vitamin B synthesis by, 294. 
Toruliii, notes, 04. 

Torjfmus ahhreeiatus, parablte of rerrisla 
pyrl, 057. 

Tosca, value as btilldlng material, P.R., 
770. 

Town and country service relations, Mich., 
48«. 

Toxocnra eanis ova, survival, 874. 

Tojeoptera aurantia, noles, CIO. 

Tractor — 

broakpins, substitutes for, 80, 
drlvewheels, torque dynamometer for, 
370. 

plowing in stony ground, 81. 
wheel equipment, tests, 280. 
wheels, effective w'clght, effect of draw- 
bar pull, 80. 

Tractors — 

Ronertil-purpose, operation, 111., 276. 
wheel, traction, Ala., 182. 

Trade — 

foreign, of corn and corn products, 
TJ.S.l).A., 485. 

international, in staple commodities, 
1 realise, 580. 

Traffic counter, mechanical, in Denmark, 
4S1. 

Tmmehs pini, notes, 48. 

Transpiration — 

in drying leaves, 425. 
in genus Triticum, morphological-phys- 
iological sttidles, 524, 
ratio of farm crops, 430. 

Tree growth in Forest of Dean, relation to 
rainfall, U.S.D.A,, 37. 

Tree wounds, natural healing, 322. 

Trees — 

annual rings, relation to climate and 
solar activity, 417. 
bacterial disenBw, fatal, 364. 
coniferous. (Kco ('’onlfcrs.) 
for Washington farms, Wash.Col., 342. 
forest, carbon diotlde nutrition, 348, 
forest, diseases and p<>stH in boed beds, 
354. 

foK'st, effect of cnloUtm arsenate, 843. 
forest, ineaKur(*m(‘ut of physical factors 
in, 236. 

forest, staining on the stump, 442. 
forest, tolerance, Vt, 344, 
growth zone and annual ring formation 
In Tropics, 213. 

hardwood, increment growth after 
thinning, Mleh., 48. 
in wet seasons, fungus diseases of, 
Mich., 58. 

mycorrhizas on, in forests of Rocky 
Mountains, 525. 

planting stock for Michigan sand 
plains, 443. 

shelter belt sijoclos, Mont., 742, 
spring revegotation, effect of leaf Utter, 
426. 



1929] 


INDEX OP SUBJECTS 


999 


Trematodes from domestic animals, P.B., 
774. 

Tremetol, toxicity, 170. 

Treponema morsue nmria, notes, 267. 
Trialeurodea vaporartorum. (See White fly, 
greenhouse.) 

Trlatoma, egg parasite of, biology, 504. 
Tribolium in flour, fumigation experiments, 
840. 

Trichodcctldac, now, from South African 
mammals, 574. 

TricUogram m a — 

minutumf life history and bionomics, 

666 . 

minutum, notes, Md., 841. 
fninutum, parasite of sugar cane borer 
eggs, 056. 

minutum, rearing, 262. 
sp., notes, S.C., 766. 

Trinidad Cotton Research Station, genetic 
investigations, 628. 

Truck crop diseases, Fla., 147. 

Truck crop experiments, Ohio, 741. 

Truck crops — 

effect of lime, Ohio, 140. 
fertilizer experiments, 111., 280. 
soil-nitrate levels for, 119. 

True, A. C., necrology notes, 797. 
Trypanblue, experiments with, 206. 
Trypanosoma — 

eguiperdmi. Infection of rats, changes 
in acid-base eauillbrlum of blood, 
665. 

soudanefiae, detection, 860. 
spp., notes, 177. 

Trypanosomiasis — 

experimental, tests of new arsenical 
drugs for, 178. 

In camels, diagnostic agent, 869. 
inoculation of cattle against, 177. 
notes, 476. 

of animals, experimental, 73. 
of cattle in Uganda, 177. 
trcatmimt with antimony potassium 
tartrate, 372. 

Tsetse flics — 

digestion in, 240, 

transmission of trypanosomiasis by, 
177. 

a'ubercle bacilli— 

avian, pathogenicity, 669. 
filtrablo forms, studies, 270. 
in organs of rabbit, fate, 668. 
sterilizing milk bottles against, 663. 
Tuberculin — 

human, bovine, and avian, skin tests, 
76. 

susceptibility of infected rats, 477. 
test in cattle, intradermal, results, 578. 
Tuberculosis- 

avian, in man, notes, 871. 

avian, relation to other animals, 669. 

avian, spread, tit, 273. 

avian, summary, 582. 

avian, transmission through eggs, 681. 


Tuberculosis— Continued. 

bacilli of bovine type and BCG cul- 
tures, comparison, 178. 

BCG vaccination studies, 179, 371. 
bovine and avian, danger to man, 179. 
bovine, in Canada, prevalence, C68. 
bovine, summary, 478. 
dietary factor in treatment, 786. 
Immunization of birds with avian type 
of BCG, 276. 

in a goat in South Africa, 574. 

In captive wild animals, 669. 
in cattle, papers on, 867. 
in sheep, 372. 

lesions produced in guinea pigs vac- 
cinated with BCG, 271. 
of domestic animals, 270. 
subcutaneous, 178. 

Tularemia — 

experimental, in birds, 673. 
in man, 871. 
in sheep, 872. 
rapidly fatal case, 271. 
transmission experiments with chick- 
ens, 480. 

Tulip fire, effect of roguing, Oreg., 746. 

Tulp poisoning, 674. 

Tumor incidence and ovarian secretion, 430. 
Tumors — 

In kidneys of chickens, 874. 

Rous, leucotic, and allied, in fowls, 376. 
Turkey disease, new, Mont., 778. 

Turkeys — 

crooked breastbones, cause, Wyo., 768. 
diseases and parasites, 876. 
production and marketing, 471. 
raising, 861 ; N.J., 173. 
raising, pamphlet, 667. 

Turnip — 

gi*eens, composition and losses of Iron 
in cooking, 190. 
mud beetles, studies, 851. 

Turnips — 

analyses, Can., 86, 
fertilizer experiments, 26. 
variety tests, Minn., 132 ; Oreg., 781. 
Tussock moth, control, Wa8h.Col., 846. 
Twins, human, studies, 686. 

Twins in horses, inheritance, 725. 

Tylenohus Oipsaoi in New Jersey, 556. 
TyMerma fragariae, {See Strawberry 
crown borer.) 

TyphXocyla comes. {See Grape leafhopper.) 
Typhlooyba eoland, transmission of virus 
diseases by, 248. 

Typhoid, avian. {See Fowl typhoid.) 
Typhoid, equine. {See Pleuropneumonia.) 
Typhus, Mexican, pathology and etiology, 
871. 

Tyrosine — 

in proteins, 601. 

solutions, effect of Roentgen radiation, 
602. 

Udamostigma lessmannl, notes, 640. 

Ulcers, rOle of vitamins in etiology and 
cure, 696. 
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TJltrafilters, coarsely porous, preparation, 
411. 

Ultra-violet — 

light, penetration through clothing, 497. 
light, use in Judging grain, 638. 
radiation, effect on metabolism, 898. 
radiation of sunlight, biologically ac- 
tive, 122. 

radiation through fabrics, measure- 
ments, 398. 

rays, effect on cows, 863. 
rays, penetration of skin by, 898. 
transmitting glass, amount of ultra- 
violet radiation through, 493. 
Undemutrltlon. {Bee Diet deficiency. Nu- 
trition, and Malnutrition.) 

Undulant fever — 

in Iowa, epidemiology, 576. 
in man, 478. 

in man in Netherlands, 478. 
in nmn, relation to abortion in cattle, 
75. 

in New York State, 267. 

in Ontario, 871. 

organism, studies, 870. 

rOle of Baoillue abortus in, 207. 

studies, 667. 

treatment with Burnet’s melitin, 478. 
United States Department of Agriculture — 
appropriations, 1929-80, 601. 

Bureau of Dairy Industry. (Bee Bu- 
reau of Dairy Industry.) 

Bureau of Soils. (See Bureau of 
Soils.) 

Office of Experiment Stations, (gee 
Office of Experiment Stations.) 
organization list and functions of 
major divisions, U.S.D.A., 387. 

Upo anthracnose in Philippines, 57. 

Urea — 

determination, effect of sodium fluoride 
and thymol, 416. 

effect on phosphate and potassium 
availability, Ala., 120. 
fertilizing value, N.C., 719. 
in blood, determination, Pa., 813. 
in plants, 724. 
nitrification, 718. 

phosphate, fertilizing value, N.O., 719. 
TIredo gosstfpii, notes, 241. 

Uric add excretion, effect of methyl 
xanthines, 198. 

Urinary calculi and vitamin A deficiency, 
696. 

Uroovatia coraUoidesj morphology, 162. 
Zlfromucee erythronii, notes, 646. 

UaWIapo— 

bromioom, notes, Wash.Gol., 880. 
maydie spores, germination, effect of 
reaction of medium, 722. 

UsteUna zonata on rubber trees, 838. 

Utah Station, aims and work, 899. 

Vaccine virus, effect of glycerin and car- 
boUc add, 72. 

Vanilla fungus diseases, history, 646. 
Vegetable fats. {Bee Pats,) 


Vegetable foods, nitrogenous substances In, 
291. 

Vegetable gardening. {Bee gardening, vege- 
table.) 

Vegetable oils. {Bee Oils.) 

Vegetable proteins. {Bee Proteins.) 
Vegetables — « 

California standards for, 682. 
car-lot shipments and unloads, 
U.S.D.A., 486. 
clearing bouse plans, 682. 
cold storage studies, 641. 
culture experiments, Alaska, 736 ; Can., 
639, 540; Ga.Coastal Plain, 140. 
culture in Alaska, Alaska, 541. 
losses in transit, redudng, 111., 231. 
new, notes, Can., 639. 
nonacid, canning, Fla., 100. 
nutrients in, rdative cost, 891. 
passage of solutes into, 724. 
production under glass, 822. 
ripening, effect of ethylene, 822. 
supply for fifteen cities, 385. 
trial shipments to Philippines, Guam, 
820. 

varieties for New York Stale, 822. 
varieties, yields, Minn., 140. 
variety tests, Can., 589. 

Vegetation, distribution in United States, 
710. 

{Bee aUo Plants.) 

Velvet beans — 

as forage crop, P.B., 781. 
as green manure, effect on crop yields, 
Ark., 808. 

feeding value for brood sows, Ala., 171. 
variety tests, Ga.Coastal Plain, 132. 
Ventilation — 

and heating, treatise, 380. 
valuo of automatic control, Mich., 482. 
Vermleularia oapaioi, notes, 644. 
VertioUUum — 

alboairum, notes, Oreg., 746. 
alboatrum spores, germination, effect 
of reaction of medium, 722. 
sp., notes, 668. 

8pp., notes, 162. 
vinosutn, notes, 29. 

Veepemima eequoiae, notes, 661. 

Vetch— 

and oat bay, ground and unground, 
digesUblUty, S.C., 770. 
as cover crop, S.C., 718. 
as green manure, Oreg., 719. 
chickling, Indian types, 40. 
culture experiments, Oreg., 781. 
varieties, winter hardiness, relation to 
yielding ability, 827. 
variety tests, Alaska, 728; Ga.Coastal 
Plain, 182; Oreg., 781. 

Veterinary- 

education and research in Union of 
South Aftlca, reports, 573. 
encyclopedia, Black’s, 578. 

(Bee aUo Animal diseases.) 
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Vihrion septiquej action on involuntary ’ 
muscle in vitro, 870. i 

Yiercckiana ellopiae n.sp., description, 847. 
ViUage— 

farm, type in Utah, 387. 
merchants, business, effect of automo- 
biles, 387. 

Violet root rot on tea plants, 247. 

Virginia College, notes, 499. 

Virginia Station, notes, 499, 900. 

Virginia Truck Station, notes, 600. 

Virus disease. South African, of pigs, 574. 
Viruses, filtrable, treatise, 870. 

Vital registration in Europe, 590. 

Vitamin A — 

absorption spectrum, 689. 
assay, 689. 

deficiency and metaplasia, 292. 
deficiency and urinary calculi, 696. 
deficiency in guinea pigs, 393. 
deficiency In rats, effect of iodine and 
iron, 853. 

deficiency in rats, effect on kidney, 689. 
deficiency, relation to sterility, 293. 
deficient ration, effect on heifers, Fa., 
365. 

determination, criticism, 894. 

(effect on disease resistance, 791. 
evaluating, 93. 

formation in alfalfa plants, factors af< 
feetlng, Fla., 195. 
in absence of light, synthesis, 688. 
in canned toheroa, 93. 
in corn endosperm. 111., 291. 
in corn, relation to inheritance of yeh 
low endosperm, 810. 
in haddock and herring, 189. 
in liver, 195. 

in milk, effect of cow*s ration, Ohio, 
472. 

in plants, stability, 291. 
in wheat oil, 293. 

in whole-wheat and patent flour, 393. 
in yautia and plantain, 291. 
in yeast, Pa., 393. 
quantitative determination, 194. 
relation to growth and infection, 194. 
Vitamin, anflncurltlc— 

concentrates, purification, 94. 
stability toward heat, Ala., 168. 

Vitamin B— 

and proteins, relation, 896. 
complex, physiological functions, 897. 
composite nature, third factor in, 690. 
concentration and separation of com- 
ponents, 690. 

concentration, index of, 412. 
deficiency and rheumatism in children, 
594. 

deficiency, effect on adrenal glands, 
694. 

deficiency, effect on degenerative 
change in testes, 196. 
deficiency, effect on testes, 694. 
deficiency In infants, symptomatology, 
195. 


Vitamin B — Continued. 

deficiency, rOle in anorexia, 195. 
deficient diet, effect on a pony, 73. 
distribution in oat kernel. 111,, 294. 
in cereals, 894. 

in ethylene bleached celery, 294. 
in malt extract, 94. 
in milk, effect of cow’s ration, Ohio, 
472. 

in water-soluble milk solids, 94. 
nomenclature, 492. 

relation to growth factor for a Strep- 
tothrlx, 412. 

requirements for lactation. 111., 294. 
synthesis by microorganisms, 294. 
tripartite nature, 293. 

Vitamin C — 

deficiency during pregnancy, effects, 
895. 

immediate physiological action, 295. 
in bergamot Juice and lemon Juice, 595 
in Chinese fruits, 595. 
in foods, determination, Hfijer’s 
method, 691. 

in fresh and frozen raw winter milk, 
691. 

in fresh grass, 95. 
in lemon Juice, chemical nature, 595. 
in potatoes, effect of storage, Mont., 
792. 

lea as source, 694. 

Vitamin D — 

and Irradiated ergosterol, spectra of, 
691. 

assay of, 95. 
color reaction, 792. 

effect on blood phosphate and calcium, 
596. 

effects in large doses, 692, 698. 
ergosterol as precursor, 596, 896. 
examination of irradiated zymosterol 
for, 692. 

in cod-liver oils, determination, 290. 
in grass grown in dark on nutrient 
solutions, 96. 

in haddock and herring, 189. 
irradiated ergosterol as source, 896. 
minimum requirement for antirachitic 
effect in line test, 898. 
mode of action, 196. 
nature of, 692. 

Vitamin deficiency — 

diseases, treatise, 197. 
studies, 291. 

(See also Avitaminosis.) 

Vitamin B — 

and reproduction and lactation, review 
of literature, 493. 
distribution, 196. 
in cod-liver oil, 895. 
relation to growth and vigor, 196. 
requirements for reproduction in poul- 
try, 111., 260. 

Vitamin P-— 

and G deficiency, differentiation, 493. 
deficiency, effect on testes, 694. 
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Vitamin F — Continued. 

effect of Irradiation with mercury 
vapor arc, 293. 
in milk, 694. 

sparing action of fat for, 701. 

Vitamin Q — 

biological assay, 690. 
deficiency, effect on rata, 600. 
deficiency, effect on testes, {>04. 
effect of irradiation with mercury 
vapor arc, 293. 
in milk, 004. 

Vitamins — 

color tests for, 700. 
in concentrated orange juice, 93. 
papers on, 786. 

relation to ulcers in gastrointestinal 
tract, 606. 

review of literature, 104. 

Vitamont, feeding value, Mont., 763. 
Vocational education. (Sec Agricultural 
education, vocational.) 

Volck, use against oziernal parasites, 260. 
Volu fella epiooccitm, notes, 162. 

Vomoersiekte in sheep, cause, 673. 
Vulvovaginitis in pigs. 111., 273. 

Wall papers, resistance to insects, 844. 

Walls, thermal conductivities, 583. 

Walnut — 

bacterial leaf spot, notes, 831. 
disease, cause, 246. 

growers associations of California, 681. 
kernels, shriveling, 441. 
trees, borax injurious to, Calif.* 628. 
Walnuts — 

black, cause of death of apple trees, 66. 
drying, Oreg., 738. 
standardization, 682. 

Warajicoccua oorpuleniuB, anatomy, 650. 
Washing — 

powders for dairy use, Mass., 174. 
tests for dyed fabrics, machine for, 400. 
Washington — 

College, notes, 600, 099. 

College Station, report, 809. 

Station, notes, 699. 

Water- 

chemistry of, 204. 
conservation in Insects, 656. 
cross stem-miner, studies, 64. 
duty of. (See Irrigation water.) 
finder work in Bombay, 375. 
fiow through soil to underdrains, 518. 
ground and soil, movement, 508. 
ground, fluctuations, factors affecting, 
582. 

ground, In New Haven area, 188. 
heating, electric, recommendations for, 
380. 

heating, solar, studies, Ala., 182. 
hydraulic gradient and discharge, ef- 
fect of backwater, 613. 
ices, bacterial content, 573. 

In Coastal Plain soils, effect of drains, 
518. 

intake by enttings, 689. 


Water — Continued. 

irrigation. (See Irrigation water.) 
level in Everglades soils, control, Fla., 
183. 

of Vnkima and Klamath reclamation 
projects, Wash.Col., 370. 
rain. (Sec Rain.) 
relations of Yakima Valley soil, 277. 
requirements of cultivated plants, 214. 
supply of Missouri lilver basin, 877. 
supply of Pacific slope basins in Cali- 
fornia, 277. 

supply of United Stales, 370, 778. 
vapor, adsorption by soils and soil 
colloids, 508. 

vapor of atmosphere, source, U.S.D.A., 
70. 

Watermelons — 

fertilizer experiments, Ala., 130. 
limiting number to hill, effect, Ga. 
Coastal Plain, 140. 

trial shipments to Philippines, Quara, 
820. 

Waters, South Carolina, minerals in, S.C., 
708. 

Water-soluble B. (See Vitamin B.) 
Water-soluble C. (See Vitamin C.) 

Wax moth — 

immunization against Bacicrltm gal- 
U^ta No. 2, 03. 

parasites In United States, 05. 
passive immunity in, speclfieity, 63. 
transmission of sporoR of Bacillus lar- 
vae by, 665. 

Weathei^ — 

and boll weevil in Cotton Belt, U.S.D.A.. 
337. 

relation to crops In plains region, 
Mont., 16. 

reports, Alaska, 700, 
world, U,W.T).A., 16. 
world, papers on, 10. 

(See also Meteorological observations 
and Meteorology.) 

Weathering effect on exchangeable bases in 
soil, 501). 

Wt»e<l seed impiirIth‘H in agricultural seed 
and determination of origin, 530. 

Weeds — 

control by sulfuric acid spray, Arlz., 
437. 

control in California, 437. 
control studies, Wash.C()l,, 814. 
light requirement, 622. 
new, of Indiana, 138. 
relation to soil reaction, 713, 
systematic laboratory studies, 327. 
Weevils, breeding for insecticide tests, 168. 
Weight control, lre.itlse, 193. 

West Virginia Station, report, 398. 

Western Washington Station, report, 795. 
Wheat — 

albinos, studies, 620. 

and flax mixtures, value, Mont, 729. 

and rye hybrids, studies, 429. 



1929] 


INDEX OF SUBJECTS 


1003 


Wheat — Conttnuod. 

and vetch os cover crop comhinotlon 
for ra?.pherrles, West. Wash., 740. 
belt, trends In agriculture, 884. 
bloR<)oin midges, differentiation, 850. 
breeding experiments, 111., 222; Orog., 
781; WaHh.Col., 834. 
bulb dy, life history and bionomics, 

cr>3. 

bunt. (See Wheat smut, stinking.) 
Canadian, excellent quality, ;inc. 
cold resistance in, 214. 
combined, moisture in, Okla., 487. 
crinkle joint, studies, Mont., 744. 
crop, 1928 North Dakota, suiTey, 
N.Dak., 818. 
crosses, genetics of, 523. 
culture experiments, 183; Ga.Coastal 
Plain, 132; Ohio, 630; Oreg., 731; 
Wasli.Col., 814. 

culture in the world, ecological bases, 
136. 

Denton, new variety for north Texas, 
Tex., 537. 

deterioration, studios, Tonn., 148. 
English, digestibility, 669. 
expn^ssioii of uwiis in, gtnetlc recom- 
bination for, 321. 

fertilizer experiments, 25 ; Alaska, 
728 ; Aria., 133 ; Oreg., 183. 
flour. (See Flour.) 

for grain and forage, culture experi- 
ments, Wash.Col., 130. 
frosted, sei'd value, 81b. 
future, 1920 Uecemlier, transactions In, 
U.S.D.A., 283. 

germ oil, (‘ffect on egg liatchablUty, 

111 ., 200 . 

germination studies, 27. 
grains, texture and weight, effocl of 
soil moisturis 335. 
hay yield, Ou., 813. 
heat drying i)roceHS for, 137. 
high protein, marketing, Mont,, 87. 
infection by OphioboluH graminla, pbe- 
nomena attending, 747. 
irrigation experlmeuls, Oreg., 132. 
jolntwomi, studies, Oreg., 757. 
bulging, effect of sulfuric acid, 160. 
MarqtiiB, composition and Imklug qual- 
ity, effect of Hinge of maturity, 227. 
Marquis, grown la central Montana, 
mlxtureH in, 330. 

Marquis, variations with different spac- 
ing, 637. 

mild(‘w, susceptibility, effect of salt 
nutrition, 446. 

moisture and protein tests before com- 
bining, 137. 

normal and frosted, comparison, Mont., 
228. 

oil, vitamin A in, 293. 
on fallow, yield, Wyo,, 733. 
phosphorus in, 204. 

physiological functions, effect of smut 
infection, 160. 


Wheat — Continued. 

planting tests, Mont., 730. 
preparing fallow for, Mont., 730. 
price scries, world, 3vS6. 
production in Maryland, Mcl., 037. 
production, power and labor rt^iuire- 
ments, 70. 

protein In, factors affecting, Mont., 
720. 

quantitative attributes, variability, 817. 
Research Conference, notes, 4(i0. 
Research Conference, report, 817. 
root rot, studies, Tenn., 148. 
roots, fungus flora, in Manitoba, 149. 
roots, growth, effect of salts, 27. 
rust infection source in Amur region, 
50. 

rusts in the Far East, 50. 

(See aUo Wheat stem rust.) 
screenings, effect ou lamb flavor, Mont., 
701. 

Hcrcenings v. wheat, feeding value, 
Mont., 702. 

seed, impurities and determination of 
origin, 530. 

seed, large and small, effect of con 
thmous select ion, 227. 
seeding experimentH, Wyo., 733. 

.shootH, etiolated, feediiig to rats kept 
in darkness, 088. 

situation, April to July, 1028, 590. 
smut, control, Va., 149 ; Wnsh.Col., 830. 
smut inf<»ction, (‘ffeet on physiological 
functions, 150. 

smut, stinking, control, 315, 347; Del., 
744. 

smut, stinking, high grade of copper 
C'lrbonate for, Mont., 747. 
smut, stinking, ph.VHlologlc races, 043. 
Kinuts, control, 240. 

< ditto Smut and Cereal smuts.) 
HpeUoid, cytology, 525. 
s]»rlng, region of North America, 382. 
spring, root system, 537. 
spring, varieties, Moat., 729. 

Hprlng. variety toKts, MIiiu., 132; 
N.Dak., 34; Oreg., 132; Wash.Col, 
814. 

Rl)rlng, weed-free culture, Mont., 730. 
stem nodcH, hypertrophy of cortical 
parenchynm In, 836. 

Ht<*m rust, reduction due to barberry 
eradication, Mont,, 745, 

(See also Wheat rust and Rusts.) 
trade, cx-Europoan, 380. 
treated with copper carbonate, use as 
hog feed, Waah.Col., 808. 
unevenly ripened, combining, 370. 
v. barley In scratch grain, 800. 

V. com, heating effect ou chlckcma, 
111., 260. 

V, wheat screenings, feeding value, 
Mont, 762. 

varieties, Colo., 40; WestWnsh., 782. 
variety testing, methods, 817. 



1004 


EXPEBIMENT STATION BECORD 


IVol. 60 


•WTioat — Continued. 

variety tests, Alaska, 728 ; Arlz., 133 ; 
Ga., 815 ; Ga.Coabtal Plain, 132 ; 111., 
222; Oliio, 036; Oreg,, 731; Wyo., 
733. 

water requirement and ccll-faap eonecn- 
tr«ition, 520. 

water utUlzation during growth, 214. 
winter and spring, length of vegolatlvo 
period, 537, 

winter, seeding experiments, Mont., 
730. 

winter, varieties, Mont,, 720. 
winter, vaiiety tests, Oreg., 132; 

Wash. Col., 814. 
yellow seedlings in, 324. 
yields, Mont., 730. 

Wheatgrass, crested, as dry-land pasture, 
Mont., 730. 

Whey butter, kcMiping qualities, N.T.Cornell, 
70. 

White ants. (See Termites.) 

White files on citrus In Japan, 559. 

White fly— 

citru.s, notes, 560. 
greenhouse, parasite of, 650. 
parasite, notes, 248. 
post of rhododendrons, 650. 

White pine blister rust — 
in the Northwest, 167. 
studies, Pa., 344. 

Willow scab or blight, notes, Conn.State, 
743. 

Willows, basket, raising from seed, 146. 
Wind damage, prevention on peat soils, 618. 
Windmill for pumping water, Minn., 183, 
Winds, hot, of southeastern Europe, cause 
and injury from, 418. 

Wireworms — 

biology and life history, Pa., 366. 
control, 618. 

economic importance in Saskatchewan, 
654. 

false, economic Importance, 654. 

Injury to cultivated plants, 654. 
Wisconsin Station, notes, 200. 

Wisconsin University, notes, 200, 

Women-— 

education for rural life, 388. 
energy metabolism during staircase 
climbing, 593. 
lactose metabolism in, 893. 

W‘ood — 

conductivity in tropical plants, sea- 
sonal variation, 426, 
electrical resistance as measure of 
moisture, 877. 

preservation, low temperature coal-tar 
creosote in, 879. 

preservation, mixtures of sodium fluor- 
ide with organic dinitro compounds 
for, 879. 

preservatives, absorption, 674. 
protecting with aluminum paint, 878. 
(See aUo Lumber and Timber.) 
Woodlots, farm, value, Mich., 442* 


Woods of the world, bibliography, 444. 
Wool- 

absorption of acids by, (JOO. 
cnlipcr, dosciiption and use, Idaho, 198. 
cost of production, Ohio, 83. 
covei Ing on face, curs, and legs of 
sheep, inherltaiico, N.II., 12R. 
liber, action of chromic acbl on, 298. 
fibers and yarns, X-ray Investigations, 
1)7. 

grading and marketing in California, 
682. 

Insulation resistance, effect of humid- 
ity, 606. 

length of staple ivdation to weight of 
lleeco, Mont., 761. 
microbiology, 97. 
plabtlcity, 397. 

production of Angora rabbits, 567. 
prodiiction, rclatU)n to sultur utiliza- 
tion i)y animnlb, 858. 
production wUli range Rumboulllet 
sh(‘ei>, U.S.IXA., 465. 
protection from moths, 557. 
protective ng(*nts against action of 
alkali, 599. 
review, annual, 5J)7. 
shrinkage, Wyo , 704. 
standardization and grading In foreign 
couiitrl(‘s, 682. 
uneven dyidng, causes, 598. 

Woolly aphid. (See Aphids, woolly.) 
World’s Dairy Conurebs — 
proceedings, 060. 
reports of delegates, 570. 

Worm parasites of domestic animals In 
South Africa, check list, 574. 

Wyoming Station, report, 705. 
X<‘rophtUalmia — 

and keratomalacia, 197. 
in guinea pigs, effect of whole wheat 
flour, 393. 

JClpJiophoruH JivlUrl, sex K'versal In, 325, 
X-ray — 

investigation of woollen samples, 07. 
treatment of sml potatoes, effect, 524. 
X-rays — 

and stimulation of cell function, 027. 
offo<*t on Drosophila, 33. 
effect on growth and germination of 
sunflowers, 027. 

effect on return gene mutations, 31. 
effect on tyrosine^ and cystine bolulions, 
502. 

effect on vitamin D in activated ergo- 
slerol, 792. 

mutations Induced by, 127. 
treatment of seed potatoes with, 185, 
Xylocriue ayaeeizU, studies, Oreg., 753, 
Tams, varieties, P.R., 782. 

Tams, variety tests, Guam, 814. 

Tarn, mercerizatlon, effect of degree of 
twist, 297. 

Tam strength and yarn exteuslon, founda- 
tions, 297. 

Tams, testing inatruments for, 898. 
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Yaatlas, yltamin A in, 291. 

Yeast — 

constituents and application in human 
nutrition, 690. 

count of butter, determination, 865. 
oiEoct on metabolism, 01. 
mllk-formenting, 864. 
relation to microorganisms of soil, 511. 
vitamin A in, Pa., 898. 

Yeasts— 

fermentation of honey by, Mich., 12, 
60. 

growth, effect of iodine, 894. 
in creamery butter, 572. 
in dairy products, 570. 


Yellow feveiv- 

in mosquitoes, incubation period, 63. 
mosquito extracts, leptospiricldal pow- 
er, 63. 

mosquitoes, attempts to Infect with 
Leptospira icterotdes, 68. 
transmission by different species of 
mosquitoes, 63. 

Yoghourt for the Tropics, Importance, 661. 
Zeuzera pyrina. {See Leopard moth.) 
Zoology, teartbook, 890. 

Zootroplsm and zootropic races in mos- 
quitoes, origin, 561. 

Zymosterol, irradiated, examination for 
vitamin D, 692. 
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